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ABSTRACT: 

BACKGROUND: Knee osteoarthritis is a common disease of the aged population. It is rising by increasing age. Common risk 
factors are Age, trauma, weight usually in squatting and kneeling. Due to repetitive movements wear and tear of articular 
cartilage occurs to joint. There will be increasing pain and stiffness levels and loss of mobility as the disease progresses.  
Quadriceps and hamstrings muscles are significantly impaired in knee osteoarthritis. 

AIM: To aim to measure the effectiveness of low intensity aerobic exercise versus resisted exercise on pain and function in 
subjects with knee osteoarthritis. 

METHOD: Thirty people in all who have suffered from osteoarthritis are included in the study. Group A includes fifteen 
patients who were given Low-intensity aerobic workouts and resistance training was administered to Group B, which 
comprises of 15 people. Low Level Laser Therapy was administered to both groups as a component of traditional physical 
therapy. The Visual Analogue Scale was used to quantify pain before and after the intervention, and the KOOS was used to 
measure function. 

OUTCOME MEASURES: VAS KOOS Questionnaire 

RESULTS: When comparing Group B to Group A, two groups had significantly different effects of KOOS (p≤0.05) and VAS 
(p≤0.05) on pain reduction and function improvement. This was subjected to low level laser therapy in addition to resistance 
exercise. 

CONCLUSION: There has been a notable improvement in the groups' capacity to decrease pain and increase function. 
According to the findings, resisted workouts combined with low level laser therapy (Group B) is a better combination for 
improving function and reducing pain in participants with knee osteoarthritis than low intensity aerobic activities combined 
with low level laser therapy (Group A). 

KEYWORDS: 

OSTEOARTHRITIS, LOW INTENSITY AEROBIC EXERCISES, CYCLE ERGOMETER, RESISTED EXERCISE, THERA BAND. 

PAPER ACCEPTED DATE: PAPER PUBLISHED DATE: 

23rd May 2024 24th May 2024 

INTRODUCTION 

Osteoarthritis is the most prevalent type of arthritis and is 
the primary cause of disability. Around 250 million people 
worldwide suffer from a progressive joint disease known 
as osteoarthritis. In India, this condition is the second most 
common rheumatologic problem and joint disease, with a 
prevalence ranging from 22% to 39%. The likelihood of  

 

having osteoarthritis increases with age1. 45% of women 
aged over 65 experience symptoms, while 70% have 
evidence of the condition in radiological tests1.Among 
women, osteoarthritis of the knee is a leading cause of 
decreased mobility. Knee osteoarthritis contributes to 
80% of the global burden and is on the rise. 
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Osteoarthritis is a multifactorial entity, involving multiple 
factors that are causative like trauma, inflammation, 
mechanical forces, metabolic derangements and 
biochemical reactions. These structures are affected as the 
disease advances and changes including osteophytes 
formation, muscle weakening, ligament laxity, bone 
remodelling and synovial effusion. Synovitis is a common 
finding present in early stages of osteoarthritis. 
Pathological changes of osteoarthritis in late stage include 
ulceration, softening, focal disintegration of articular 
cartilage, synovial inflammation. Primary osteoarthritis is 
related to aging, secondary osteoarthritis is due to another 
disease or condition. The typical clinical symptoms are 
pain after weight bearing and prolonged activity, stiffness 
usually after inactivity.1, 2 

Osteoarthritis is recognized as a major cause of longterm d
isability among individuals over the age of 70 worldwide, a
nd has been designated a 'priority disease' by the World H
ealth Orga-nization (WHO). Osteoarthritis of the knee is a l
eading cause of pain and difficulty with mov-ement around
 the world. Around 40% of people over 65 years old experi
ence symptoms of osteoarthritis. It is a long-term degenera
tive condition affecting the muscles and bones. The source 
of pain is mainly from the changes in non-cartilaginous 
components of joint, like capsule, subchondral bone, 
synovium, peri-articular muscles and ligaments.1,6 

Osteoarthritis is a degenerative joint disease involving 
cartilage and its surrounding tissues, damage and loss of 
articular cartilage, osteophyte formation, remodelling of 
subarticular bone, weakening of periarticular muscles, 
ligament laxity and synovial inflammation.7 

Numerous repair mechanisms try to restore normal 
function with the damaged joint to continue dissipate load 
correctly, includes cell-mediated remodelling within the 
cartilage and subchondral bone tissues when rate of 
damage exceeds the repair rate, degeneration of bone and 
cartilage occur as the joint fails to dissipate load 
effectively. This results in biochemical and biomechanical 
degeneration where the cartilage destroyed progressively 
exposing the bone and leading to bone damage (bone 
marrow lesions). 

This further leads to loss of cartilage, narrowing of joint 
space and osteophyte formation (over growth of bone), 
which cause hard lumps around the joints. Joint 
degeneration results in painful and tenderness, 
inflammation of synovial lining (synovitis) of the joint and 
swelling of joint (effusion). 8 

In patients with knee osteoarthritis, pain is the most 
common presenting complaint and to assess the pain a 
subjective rating scale such as Visual analogue scale (VAS) 
is used.9A uni-dimensional measure of pain intensity is 
VAS.10 The most widely used subjective knee measurement 
tools is Knee injury and osteoarthritis outcome score 
(KOOS).The KOOS is used in primary osteoarthritis or post 
traumatic osteoarthritis. This tool is based on Western 
Ontario and Mc Master Universities Osteoarthritis Index 
(WOMAC) and WOMAC score can be calculated using KOOS 

questionnaire. It covers both the short and long term 
consequences.  

Non-invasive modality that has multiplanar capability and 
allows to directly visualize articular cartilage, menisci and 
also sub-cortical bone marrow is magnetic resonance 
imaging. Loss of cartilage, bone marrow lesions and 
synovitis has been established and are common predictive 
factors for joint replacement. MRI detected bone marrow 
lesions and synovitis are associated with pain in 
osteoarthritis. Features that are associated with 
osteoarthritis have been observed on MRI in asymptomatic 
uninjured knees.8, 13 

The tissues involved in pathology of osteoarthritis such as 
cartilage, sub chondral bone, soft tissue and meniscus 
were visualized using MRI. Thus it has great potential as an 
imaging tool of a whole-organ for osteoarthritis. Magnetic 
resonance imaging has an advantage in evaluation of 
structural changes during the progression of osteoarthritis 
of knee. It may identify structure changes in bone more 
sensitively than findings in radiographs.14 

Key element for any treatment program for osteoarthritis 
is exercise based on recent practice guidelines. Efficacy of 
strengthening and Low intensity aerobic exercises for 
people with osteoarthritis of knee has been evaluated. 
Exercises are strongly recommended for management of 
knee osteoarthritis.6,15 Women are more affected by knee 
osteoarthritis than men.16Exercise and physical activity are 
important interventions in daily life in improving function 
and reducing pain.17  Goals of treatment in osteoarthritis 
is decreasing joint pain and stiffness, stabilizing joint and 
increasing mobility of joint, improving quality of life, 
reduce physical limitations and progression of joint 
damage. 

Low intensity Aerobic and muscle strengthening exercises 
have been described as non-invasive and effective way to 
relieve pain and improve health in patients with knee 
osteoarthritis. For knee osteoarthritis, outcomes of pain 
and function are better with greater muscle strength, 
aerobic exercise and improved mental health, worse pain 
and function with increased age, BMI and pain severity.5, 8 

Elastic bands are inexpensive, portable and used to 
develop muscle power and strength.18Elastic band 
exercises are hassle free and can be used anywhere, unlike 
other resistance equipment but with same benefits.19In 
recent years, the resistance training using Thera-band has 
received much attention due to low cost and high safety.20 
Thera - band resistance exercises used as a tool for 
restoring muscle, joint functions, building strength and 
conditioning. Few studies have also concluded the benefits 
of strengthening in the form of elastic resistance.19 Obesity, 
previous trauma, female gender and older age are common 
risk factors for osteoarthritis.  

The target of interventions is to prevent progression of 
structural changes, alleviate pain and maintain physical 
function.21Thera band are available in 8 different colours 
(e.g.; yellow and tan colours for beginners that produce 
least resistance, gold and silver colours that produce 
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maximum resistance for advanced users) based on their 
elastic resistance.22 according to the level of resistance, 
Thera band has different colour coding.  

As the exercise at one level become easier to perform, 
participants were asked to progress to next level. Exercise 
progression would be like yellow band for first two weeks 
and red band for last two weeks. Knee pain may cause 
atrophy of the muscle and weakness of surrounding 
muscles. So, there is correlation between knee pain and 
muscle weakness. 

There are skeletal muscle adaptations after short-term 
resistance training. However, weak muscles find it difficult 
to perform resistance training with an elastic band, usually 
near the end range of motion where muscle is in shortened 
position and resistance of the elastic band is greater. For 
home based therapeutic exercise; elastic bands are used as 
it is convenient for people with knee osteoarthritis. Recent 
systematic review suggests that resistance training with 
elastic band can promote and gain strength comparable to 
conventional resistance training.  

The mechanism for strength gain in this training was 
explained by neural adaptation mechanism. There is 
increase in strength of muscle with no hypertrophy; it 
indicates that neural adaptation is involved for gaining 
muscle strength. Efforts in progressive resistance exercise 
serve as preventive strategy for aged population. 
Colour-coded bands with different levels of resistance 
were used in rehabilitation to provide resistance training 
while performing exercise.22, 23 

Time taken to ascend and descend stairs decreased after 
receiving Thera bands training program in adults with 
knee osteoarthritis. Knee pain also reduced while 
performing functional tasks. Strength training has been 
proved to improve strength of muscle, reduce pain and 
improve physical function in people suffering from 
osteoarthritis. Sedentary people with mild early 
osteoarthritis of knee benefit from strength training it can 
be used as suitable treatment for osteoarthritis knee in 
middle-aged adults.19, 23 

Low Intensity Aerobic exercise has found to have 
significant effects on pain, joint tenderness, respiratory 
capacity and functional status for patients with 
osteoarthritis of knee. Cardio respiratory capacity is 
important component of health-related fitness. Low 
Intensity Aerobic exercise capacity and physical fitness are 
low in individuals who are obese. Obese individuals having 
osteoarthritis knee, have a lower quality of life that have 
been demonstrated in several studies. Thus, aerobic 
exercise may be prescribed as a treatment part for 
osteoarthritis, as it reduce pain and disability and improve 
physical performance as well as quality of life (QOL) in 
patients with knee osteoarthritis.24 

To reduce pain and improve quality of life cycling helps. 
Primary muscles that produce power used for cycling are 
quadriceps, hamstrings and gluteal.24, 25 Low intensity 
aerobic exercises are as effective as high intensity exercise, 
in patients with knee osteoarthritis for improving gait, 

functional status and aerobic capacity. Studies show that 
forward cycling may increase the tibiofemoral joint forces 
but at the same time it reduces the patello femoral joint 
forces. 

Lasers are devices that generate electromagnetic radiation 
which are uniform in wavelength, phase and polarization. 
Laser is a source of light or radiation energy. Low level 
laser is special type of laser that effects through 
non-thermal means on biologic systems. Properties of low 
level laser are power output: 0.001 – 0.1 watts , wave 
length in range : 300- 10,600 nm , pulse rate from 0 to 
5000 Hertz (cycles per second), Intensity of 0.01 – 10 
w/cm2 and dose 0.01 to 100 J/cm2. 26 The two commonly 
used intensities (6 J/cm2) 39, 45and (3 J/cm2). 

Non-invasive treatment modality is LLLT.27Recently, low - 
level laser therapy used to control pain. It is recommended 
for anti-inflammatory effects in addition healing efficacy. 
Low level laser therapy has been used recently on 
osteoarthritis. LLLT is application of light to biologic 
system to promote tissue regeneration, relieve pain and 
reduce inflammation. LLLT have photochemical effect, 
light is absorbed and causes chemical change.21, 26 

Application of low-level laser therapy was initiated based 
on the work previously done that demonstrated the 
properties of LLLT that exert positive influence on 
osteoblast proliferation, fibroblast, collagen synthesis and 
bone re-generation. In addition to damage of cartilage and 
bone metabolism pathological alterations known to exhibit 
reduced circulation in vessels along with degenerative 
changes. Authors have reported increase in micro 
vascularisation as the histological effect of laser beam. 
LLLT is one of the safe methods which is non-invasive 
method, which recently attracted attention of researchers 
for treatment of knee osteoarthritis.28, 29 

MATERIAL AND METHODS 

This study aimed to assess the effects of resistive exercises 
and low-intensity aerobic activities on individuals with 
knee osteoarthritis. Thirty subjects, aged 45 to 64, male or 
female, with bilateral or unilateral osteoarthritis, classified 
as Grades 1 or 2 (per the outer bridge classification), are 
gathered from the physiotherapy department and 
randomly assigned to one of two groups based on random 
sampling in order to take part in the study at the 
Government District Headquarters Hospital. There is 
treatment in this quasi-experimental study design. For 
three months, there will be one session every day for four 
weeks. patients with recent surgery, lower limb fractures, 
soft tissue injuries surrounding the knee joint, 
Cardiovascular problems, any lower limb neuromuscular 
dysfunction, intra-articular corticosteroid injections within 
the last six months, as well as This study does not include 
women undergoing hormone therapy who are pregnant or 
postmenopausal. 

PROCEDURE: 

Written informed consent was collected and informed 
consent was given to individuals in both groups. Both 
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groups' members underwent VAS and KOOS questionnaire 
assessments. 
Individuals in Group A (n=15) received treatment with 
aerobic exercise. Group B (n=15) received treatment 
through resistance training. People in both groups 
received low level laser therapy, for four weeks, the 
patient had treatment three days a week. People 
completed the KOOS Questionnaire and VAS assessments 
before the intervention in the first week and after the 
intervention in the fourth week. 

INTERVENTION 

GROUP A: 

Warm-up exercises: 15 counts of ankle-to-toe motions. The 
cycle ergometer was used for stationary cycling during the 
aerobic workout. Using the Berg Scale, cycle at a rate of 
perceived exertion (RPE) of 11–13. Participants were free 
to work out as much as they could. The seat height was 
chosen to guarantee that, at the lowest point in the pedal's 
rotation, no more than 10 degrees of knee flexion could be 
allowed.  
Wheel tension was maintained between very little and 
nonexistent. These modifications, which include higher 
seat heights and lighter workloads, were intended to 
reduce the compressive stresses applied to the knee joint 
while cycling. Stretching exercises were done as part of the 
cool-down, such as the standing quadriceps and hamstring 
and Achilles tendon stretches. Reach your complete range 
of motion. Any indication of severe dyspnea or chest 
discomfort they are prompted to discontinue the exercise. 
With each session lasting for 30 minutes with frequency: 
3days/ weeks. 

GROUP B: 

Exercise protocol includes resistance training program 
with 8 exercises: knee flexion and extension in sitting, 
clamshell, side leg raising in side lying, hip flexion and 
extension in standing, and hip abduction and adduction in 
supine reclining, The workouts were done with an exercise 
band devoid of latex. For resistance training, perform 8–12 
repetitions at 40–60% 1RM intensity, with no break in 
between reps; perform 1-3 sets with a minute's rest in 
between. 30 minutes per session, three times a week. Each 
and every exercise comes with:  Repeats: 8–12, 30 
minutes in length , Weekly: three days  

LOW LEVEL LASER THERAPY 

Patient preparation included placing the patient in a 
comfortable position and giving them instructions not to 
look directly at the laser beam. Before the therapy session 
began, goggles were given out. The patient was resting 
supine with the treatment area visible. They were free to 
let us know if anything uncomfortable happened in 
between the treatment sessions.  
The Tech Laser SS-1000, an advanced scanning laser 
therapy that combines red and infrared light, was used to 
administer laser therapy to both Group A and Group B. The 
subjects received instructions and an explanation of the 
treatment process prior to the start of the treatment. The 

patient lay in a supine position. 

LASER PARAMETERS: for the Laser Therapy to be 
effective, the irradiation parameters (wave length, power, 
pulse parameters, power density, total energy and time) 
need to be within certain ranges. 

The best penetrating wave lengths in the range of 
760-850nm and may achieve light density of 5mw/cm2 at 
5cm depth when the beam power is 1watt and surface 
density is 5w/cm2.The laser session treatment duration is 
10 minutes ,once a day for 3 days/week for 4 weeks.  

Parameters of Low Level Laser Therapy: Wave length: 
808nm, Length: 04 cms, Width: 04 cms, Area: 16 sq.cms , 
Total energy per session (Dosage):10.0J/cm2, Total energy 
for 12 sessions: 120.0 J/cm2, Treatment surface: anterior 
surface of knee, Method of application: Scan method, 
Mode: continuous, Duration: 10 minutes. 

The training lasted forty minutes, and both the strength 
and aerobic exercise groups trained three days a week for 
four weeks. As part of traditional physiotherapy, laser 
therapy was also administered. 

OUTCOME MEASURES: 

VISUAL ANALOGUE SCALE: 

This scale is used to measure the pain. The Visual analogue 
scale is a straight 100mm line without demarcations. That 
has words "no pain” at the left most end and " worst pain 
"imaginable at the right most end. The patient indicates 
the degree of pain perceived by them by mark on the line. 
The length of the line from left hand margin to the mark 
indicated by the patient determines the intensity of pain. 

According to the Scores interpreted it is classified as : 0- 
No pain, 1-3 mild pain, 4-6 moderate Pain, 6-7 severe Pain, 
7-9 very severe pain 10- worst pain imaginable 

KOOS QUESTIONNAIRE: 

KOOS is a knee-specific instrument, developed to assess 
patient’s opinion about their knee and associated 
problems.  KOOS evaluates both short-term and long-term 
consequences of knee injury. It holds 42 items in 5 
separately scored subscales; Pain, other Symptoms, 
Function in daily living (ADL), Function in Sport and 
Recreation (Sport/Rec), and knee-related Quality of Life 
(QOL). Each question is assigned a score from 0 to 4. KOOS 
collects data on five knee-specific patient-centred 
outcomes: (1) pain; (2) other symptoms such as swelling, 
restricted range of motion and mechanical symptoms; (3) 
disability on the level of daily activities; (4) disability on a 
level physically more demanding than activities of daily 
living; (5) mental and social aspects such as awareness and 
lifestyle changes. 

RESULTS 

An internal group as well as a statistically significant 
difference between Groups A and B was found through 
statistical analysis using quantitative data, Group A's 
post-test mean VAS value is 5.06, while Group B's post-test 
mean value is 3.46.This indicates a substantial (p<0.05) 
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progressive drop in Group B's VAS score. KOOS Pain is 
"65," KOOS Symptom is "67," KOOS ADL is "64," KOOS 
Sport/Rec is "48," and KOOS QOL is "62." KOOS Pain is 
"76," KOOS Symptom is "79," KOOS ADL is "73," KOOS 
Sport/Rec is "62," and KOOS QOL is "76." These are the 
post-test mean values of KOOS in Group A and Group B, 
respectively.  This indicates a significant p<0.05 increase 
in KOOS over time in Group B., Regarding analysis the post 
test of Group A and Group B using independent‘t’ test were 
found more significant in Group B. 

DISCUSSION 

Because of the long-standing nature and incidence of knee 
osteoarthritis, an efficient fitness program is crucial. We 
evaluated the efficacy of stationary cycling, low-intensity 
aerobic activities on a cycle ergometer, and resisted 
exercises with Thera bands. Several factors, including Pain 
and Function, were covered by the outcome measures.  
The VAS mean values of the study's subjects, Group A, 
ranged from 6.93 ±1.09 (pre-intervention) to 5.06 ±1.22 
(post-intervention). The average KOOS values in Group A 
are as follows: KOOS Pain increased from 44±12.29 (pre 
intervention) to 65±6.87 (post intervention); KOOS 
Symptom increased from 47±11.93 (pre intervention) to 
67±9.56 (post intervention); KOOS ADL decreased from 
38±12.49 (pre intervention) to 64±7.58 (post 
intervention); KOOS Sport/Rec increased from 18±16.98 
(pre intervention) to 48±14.73 (post intervention); KOOS 
QOL from 40±18.84 (pre intervention) to 62±11.54 (post 
intervention). 

The mean values of VAS in Group B from 6.13±1.18 (pre 
intervention) to 3.46 ±1.12 (post intervention) mean 
values of KOOS in Group B are KOOS Pain from 57±10.11 
(pre intervention) to 76±6.54 (post intervention), KOOS 
Symptom from 60±10.29 (pre intervention) to 79±5.39 
(post intervention), KOOS ADL from 50±8.69 (pre 
intervention) to 73±7.04 (post intervention),KOOS 
Sport/Rec from 40±14.32 (pre intervention) to 62±10.32 
(post intervention), KOOS QOL from 61±12.15 (pre 
intervention) to76±10.52 (post intervention).  

According to data, understanding how resistance training 
affects people with osteoarthritis in the knees is important. 
Independent reviewers chose trials that contrasted the 
effectiveness of a resistance exercise intervention with 
either no intervention or a psycho-educational 
intervention. After evaluating the risk of bias and pooling 
studies with comparable results using a fixed or random 
effects model, this systematic review came to the 
conclusion that resistance exercise helps patients with 
knee osteoarthritis by easing pain, reducing stiffness, and 
enhancing physical function. Yanan Li and others 

The aim of the research was to examine and contrast the 
impact of walking and cycling on people with 
osteoarthritis of the knee's function, discomfort, and 
overall quality of life. The SF36 was used to measure 
quality of life, the visual analogue scale (VAS) for pain, and 
the index of severity for osteoarthritis knee by Lequesne 
for physical function. Traditional physical therapy involved 

the use of hydrocolator packs for fifteen minutes, warm-up 
exercises such as toe-to-ankle movements, static 
quadriceps exercises, straight leg raising, high-seated knee 
extension, and last-degree knee extension for fifteen 
counts each. The study's primary conclusions were that 
low-intensity aerobic workouts, like walking and cycling, 
can considerably lessen pain and enhance function in just 
three weeks.(Shethet al., Mega S) 

The effect of reverse treadmill walking and low intensity 
cycle ergometer in chronic knee osteoarthritis subjects. 
Group A performed reverse treadmill walking at the level 
of ground for 10 minutes at a comfortable speed up to RPE 
of 11-13 according to borg scale and Group B low intensity 
cycle ergometer. They have concluded that both the 
techniques have equal effect on improving pain and 
functional disability. Reverse treadmill is effective in 
improving exercise tolerance and endurance than the low 
intensity cycle ergometer. This study suggested that 
subjects treated with reverse treadmill walking and low 
intensity cycle ergometer along with shortwave diathermy 
showed better pain relief on VAS and improved functional 
ability on WOMAC. (FarhinMullaet.al) 

Regular engagement in aerobic activity reduces the 
discomfort and morbidity associated with aging. According 
to Penninx BW et al., groups who engaged in low-intensity 
aerobic exercise exhibited considerably lower incidence 
levels of ADL loss. Additionally, it demonstrated that 
aerobic exercise can be a useful tactic to avoid ADL 
handicap.(Bruce B et al. and Brosseau L et al.) This study 
looked at how resistance training using elastic bands 
affected patients' pain and function. Patients received 
treatment three times a week for four weeks. K-WOMAC, 
or Korean Western Ontario and McMaster Universities 
Osteoarthritis Index, is a tool used to quantify pain using a 
visual analog scale and function. The experimental group 
underwent resistance exercise utilizing elastic bands, 
whereas the control group received conservative physical 
treatment.  

The visual analogue scale and K-WOMAC significantly 
decreased in the experimental and control groups as well 
as the intra group. In the intergroup comparison, the 
experimental group exhibited considerably lower 
K-WOMAC and visual analogue scale than the control 
group. They propose that resistance training using elastic 
bands is a useful treatment for patients' degenerative 
diseases' pain and functional issues.  

The goal of treatment is to reduce pain and rigidity of joint 
and restore the function of joint by preventing the 
transformation of joint. They performed conservative 
physical therapy and resistance exercise therapy using 
elastic band was applied on participants with degenerative 
knee arthritis for 4 weeks.(Gook-Joo KIM et.al) has used 
elastic band training for ten days with patients who had 
total knee arthroplasty and observed notable 
improvements in joint discomfort and range of motion. 
When Jetteet al. used muscle strength exercises on senior 
citizens, they saw a 15–18% decline in physical ability and 
an increase in muscle strength. Deyleet al. found that when 
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individuals with knee arthritis underwent strengthening 
exercises utilizing elastic bands to increase their muscle 
strength for four weeks, their gait and function 
improved.(Yeo et,al) a randomized, placebo-controlled 
study to look into the long-term benefits of LLLT in 
conjunction with strength training for those who have 
osteoarthritis in their knees. For three and eight weeks, 
LLLT combined with strength training was done three 
times a week. Three joules of a 904 nm laser were 
administered across fifteen locations per knee in the LLLT 
group. Using a visual analogue scale, the main outcome 
measures were pain during movement, at night, and at 
rest. KOOS (Knee Injury and Osteoarthritis Outcome Score) 
pain subscale is used to measure overall pain.  

The KOOS disability and quality of life, global health 
change, use of analgesics, knee active range of motion, 
30-second chair stand, knee pain pressure threshold, and 
painless isometric knee extension strength were the 
secondary end measures. Real-time ultrasonography 
measured meniscal neo vascularization, femur cartilage 
thickness, and suprapatellar effusion. Exercise therapy is 
widely recommended for knee osteoarthritis as it can 
reduce knee inflammation. Strength training is superior in 
increasing the leg strength when compared to other 
exercise programs.(Martin Bjorn Stausholmet.al) 

The present study was done to see the effect of aerobic 
exercise versus resisted exercise on pain and function, in 
subjects with osteoarthritis of knee. Both groups received 
low level laser therapy as a part of conventional 
physiotherapy. Group A performed warm up exercises 
then cycling exercise program followed by a cool down 
period of stretching exercises for tendoachillis, quadriceps 
and hamstrings and Group B performed resistance 
exercise program. VAS and KOOS were documented for 
both groups. 

The present study showed that there is statistically 
significant improvement in VAS and KOOS in both the 
groups. This is in accordance with the other studies done 
by K K Mangione et al. and Sanaz Kabiri et al. This 
improvement may be directly related to decreased pain 
and enhanced physical function.  We conducted a 
40-minute therapy session for this study, which is a 
patient-friendly and cost-effective method for treating 
patients in an inpatient program. It also saves time for 
both the therapist and the patient. 
I have experienced pain and used it as a gauge for results. 
Both the strength exercise group and the aerobic exercise 
group showed improvement in their post-test results. 

The findings demonstrated that pre- and post-test values 
for both low-intensity aerobic exercise and resistance 
exercise had improved significantly in the groups receiving 
the four weeks of therapy, and there was statistical 
significance observed when comparing these groups. 
Accordingly, this study found that among individuals with 
osteoarthritis of the knee, low intensity aerobic activities 
and resistance exercises significantly differed in terms of 
enhancing function and lowering discomfort.  Tests were 
determined to be more significant in Group B, and the data 
collecting analysis showed a statistically significant 
difference between resistance and aerobic exercise. 

LIMITATONS AND RECOMMENDATIONS 

LIMITATIONS: 

1. Period of the study should be concluded by extending to 
12 sessions as many of the subjects experiencing 
significant reducing in pain in 6 sessions but not 
completely relieved. 

2. The study did not include long term follow up. 

3. Limitations of the study revealed less sample size. So 
could not represent the full spectrum of patients with 
Osteoarthritis of knee. 

RECOMMENDATIONS: 

1. The present study is done only for 4 weeks, so it is 
recommended that this study can be done for a longer 
duration to evaluate the long lasting effects of treatment 
given. 

2. In this study Low intensity Low intensity aerobic 
exercises and Resisted Exercises done in alternate days so 
it is recommended that the study can be done daily. 

3. Further studies can be done in larger sample size. 

4. Further investigations in this area may include the 
Range of motion, proprioception. 

CONCLUSION 

It is concluded in the present study that there was a 
statistical significant difference in VAS and KOOS 
Questionnaire with low intensity aerobic exercise as 
compared to resisted exercises in subjects with 
osteoarthritis. Both the groups were found to be effective 
in improving function and reducing pain. However, 
compared to results depicted that the subjects with 
resisted exercises show more improvement. Hence, it is 
concluded that resisted exercises might be better 
therapeutic intervention as compared to Low intensity 
aerobic exercises in subjects with osteoarthritis of knee. 

TABLES: 

COMPARISON OF POST VALUES OF VAS BETWEEN GROUP A AND GROUP B: 

VAS N TEST 
MEAN SCORE 

VAS 
Standard  
deviation 

T-Value P – value DF 

Group A 15 POST 5.06 1.22 
3.7417 0.00086534 28 

Group B 15 POST 3.46 1.12 
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COMPARISON OF POST VALUES OF KOOS BETWEEN GROUP A AND GROUP B: 

KOOS N POST TEST 
MEAN 
SCORE 

Standard 
Deviation 

T-Value P – value DF 

KOOS Pain 
Group A Group B Group A 65 6.873981 

4.4915 0.0000991 

28 

15 15 Group B 76 6.545414 

KOOS 
Symptom 

15 15 
Group A 67 9.564115 

4.2348 0.0005563 
Group B 79 5.399492 

KOOS ADL 15 15 
Group A 64 7.584586 

3.3695 0.0014943 
Group B 73 7.048312 

KOOS 
Sport/Rec 

15 15 
Group A 48 14.73577 

3.0148 0.0049075 
Group B 62 10.32796 

KOOS QOL 15 15 
Group A 62 11.54056 

3.4723 0.0015398 
Group B 76 10.52915 
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