
INTRODUCTION :
The prevalence of childhood overweight and obesity has more 
than doubled in the past 25 year Gender discrepancy may be 
explained  by the fact that female have a higher percentage of 
body weight  that female fat content lower proportion mass 
that may increase the rate of quadriceps  Obesity alter the 
process in case of tibia vara.

Most of these problems have considerable impacts on quality 
of life and some may reduce life expectancy.

Osteoarthritis (OA) is a chronic degenerative disorder of 
multiple causes associated with the loss of articular cartilage, 
hypertrophy of bone at the ends, subchondral sclerosis, and 
biochemical and morphological alterations in synovial 

(1)membrane and joint capsule.

Prevalence of osteoarthritis knee:
Marked  joint  space  reduction, osteophyte formation & 

 (12)deformity.

Change in the gait pattern due to fatigue will lead to altered 
knee kinematics at heel strike and consequently decreased 
shock absorption. Obesity is associated with musculoskeletal 
pain and osteoarthritis .the principal risk factors of 
osteoarthritis of the knee are: age, obesity and gender.

On the hand ,change in body conguration that may affects 
the physical activity may a role in the orthopedic disorder such 
as genu  valgum and genu varum and caloric consumption 
and led to the development of obesity. Genu  valgum is 
commonly referred to as “knock knees angle in and touch 
when the legs are straightened.

If the condition persist or worsens into late childhood and 
adulthood, corrective osteomy may be recommended to 
straighten the legs.

In addition to cosmetic concern, adult with uncorrected genu 
velgum are typically prone to injury and chronic knee problem 
such as chondromalacia and osteoarthritis.

Whereas obesity increase overall loading of the knee limb 
misalignment concentrates that loading on focal area, to the 
level at which cartilage damage may occur.

Consequently, while it is widely speculated that obesity cause 
increased loads on the knee leading to joint degeneration.

The quadriceps pulls the patella upward laterally and 
generates high power through a mechanical advantage from 
the patella.

The vastus medialis and lateralis   provide   both functional 
mobility and stability of knee joint and maintain balance 
between the two muscles, so the degree of activation and 
temporal coordination of these two muscles are key to 
providing safe movement of the knee joint Imbalance between 
the vastus medialis and lateralis of the quadriceps leads pain, 
as patella glide abnormally.

Genu velgum and genu varum are common knee mal-
alignment problem that affect the cross-sectional area, onset, 
time and activation of the vastus medialis and lateralis.

Obesity is the risk factor for both the development (1-14) and 
progression (15-19) of knee osteoarthritis.

Hypotheses to explain the obesity-OA relationship fall into 2 
categories, metabolic and mechanical The mechanical 
hypothesis has received less attention in epidemiologic 
investigation.

Varus mal-alignment intensies the effects of excess body 
weight on the medial tibiofemoral compartment.

The direction of mal-alignment medial compartment load; 
valgus mal-alignment increase load lateral compartment 
load.

In the normally aligned, ambulating knee, load is transmitted 
to the medial compartment load is disproportionately 
transmitted to the medial compartment varus mal-alignment 
further increase the total load passing medially during gait.
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The difference in the impacts of versus valgus mal-alignment 
on load distribution is well established. The direction of mal-
alignment   is likely to affect the potency of obesity as factor 
leading to progressive knee OA.

Knee alignment determines load distribution across the knee. 
During gait~70% of knee joint loading passes reaction 
through the medial compartment due to the ground reaction 
force passing medial to the knee joint.

 Quadriceps strengthen exercise are commonly prescribed for 
patient with knee OA because they can reduce pain and 
improve function.

However, little is known about their effects on knee loading   
and disease progression, and it is unclear whether these 
effects are inuence by the presence of mal-alignment.

It is also possible that greater quadriceps   strength increases 
compressive forces across the knee joint, and that these 
effects may be accentuated with knee mal-alignment.

Increased knee joint loading has been associated with an 
increased risk of disease.

It is known that knee joint loads are increase by modiable 
factors such as varus mal-alignment and obesity.

This notion is important because lower extremity muscle 
weakness is important factor in knee pathology .strengthen 
exercise improve clinical nding in knee OA patient, such as 
pain and quality of life.

Although obese people have great absolute legs strength than 
there non obese counterpart, the opposite actually it's true 
when normalizing body mass. Muscle strength in obese 
people is off special patho mechanical interest because 
obesity independent affects the knee mechanically.

MATERIAL AND METHODOLOGY
Ÿ Type of study: Experimental study
Ÿ Study design: randomized clinical trail
Ÿ Sampling method: simple random sampling
Ÿ  sample size: 38
Ÿ Place of study:  Physiotherapy OPD, Krishna College of 

physiotherapy, Karad.

MATERIALS:
Ÿ Towel
Ÿ Resistance band
Ÿ Plinth
Ÿ Weight cuffs 

INCLUSION CRITERIA:
Ÿ Both male and female participants willing to participate in 

the study.
Ÿ Age group between 35-55 years
Ÿ Individuals with grade I, II and III obesity .
Ÿ Subjects diagnosed with grade OA by certied 

physiotherapist according to (kellgren and Lawrence 
scale)

EXCLUSION CRITERIA:
Ÿ History of trauma to knee
Ÿ Systemic illnesss
Ÿ Malignancy 
Ÿ Polyarthritis ,spondylo arthropathies, rheumatic arthritis.

OUTCOME MEASURES
Ÿ Manual Muscle Testing (MMT)
Ÿ 1 Repetition Maximum (1RM)

PROCEDURE
Ethical clearance was taken from institutional ethical 
committee. Study was carried out in Krishna institute of 
medical sciences, In this according to inclusive and exclusive 
criteria subjects was taken. They was told thoroughly about 
the project and intervention. They was also be told about its 
benecial and side effects and consent will be taken. They 
were divided into 3 groups according to the grades of obesity. 
Group A were containing type 1 obesity subjects. Group B 
were containing type II obesity subjects. Group C were 
containing type III obesity subjects. And they were trained for 
the quadriceps strengthening for 7 days and pre and post 
assessment was taken for the muscle including MMT, 1 RM. 
And ndings was noted down.

QUADRICEPS STRENGTHENING EXERCISES: 
1. Quadriceps isometric exercises.
2. Straight leg raise.
3. Knee extension in high sitting.
4. Quadriceps isometrics with plantar exion and 

dorsiexion
5. Quadriceps table
6. Static cycling.

DATA PRESENTATION, ANALYSIS AND INTERPRETATION
1) Gender distribution:
Table 7.1 : Gender distribution.

45 subjects having OA age group above 35 years were taken. 
Out of 45 subjects, 23 included male and 22 included female.

Fig : Gender distribution

2) Age distribution:
Table 7.2 : Mean Age of participants

Age group of all participants was Above 35 years. The mean 
age of the participants is given above,

OUTCOME MEASURES
1 RM
Table 7.3: Comparison of 0 week and 7 days of  1 RM

The table also shows the comparison of mean and standard 
deviation at 0 week and 7 days between the grade wise 
obesity. 

The table also shows the comparison of mean and standard 
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Male Female Total

23 22 45

Study group ( n= 45) MEAN + SD

Grade I 37.8+  2.11

Grade II 38.33+ 2.225

Grade III 39.8 + 1.935

Groups 0 weeks 
interventional

Mean ± SD

1  week 
interventional

Mean ± SD

p 
Value

T 
value

Inference

Grade I 43.33+5.876 58.33+5.563 <0.0001 7.685 Extremely 
signicant

Grade 
II

39+9.10 46.33+5.16 0.0006 4.0363 Extremely 
signicant

Grade 
III

43+8.61 43.33+6.98 0.670 0.4350 Not 
signicant



deviation at 0 weeks and 1week values of Grade I. II and III 
obesity. 

In the Grade I, the mean of RM  score at 0 week intervention 
was43.33+ 5.876   and at 1 week was 58.33+ 5.563 . The T 
Value  was 7.685 . The P value  was found to be 0.0001 which is 
extremely signicant.

In the Grade II, the mean of RM  score at 0 week intervention 
was 39+ 9.10   and at 1 week was 46.33+ 5.16 . The T Value  
was 4.06 . The P value  was found to be 0.0001 which is 
extremely signicant

In the Grade III, the mean of RM  score at 0 week intervention 
was43+ 8.61   and at 1 week was 43.33+6.98 . The T Value  
was 0.4350 . The P value  was found to be 0.678which is 
extremely signicant

MMT
Table 7.4: Comparison of 0 week  and 1 week of MMT within 
group

The table also shows the comparison of mean and standard 
deviation of MMT at 0 week and 7 days between the grade 
wise obesity. 

The table also shows the comparison of mean and standard 
deviation at 0 weeks and 1week values of Grade I. II and III 
obesity. 

In the Grade I, the mean of MMT  score at 0 week intervention 
was3+ 0.00   and at 1 week was 4.33+ 0.4880 . The T Value  
was 10.583 . The P value  was found to be 0.0001 which is 
extremely signicant.

In the Grade II, the mean of  MMT  score at 0 week intervention 
was 3+ 4.14   and at 1 week was 4+ 0.845 . The T Value  was 
4.583 . The P value  was found to be 0.0004  which is extremely 
signicant In the Grade III, the mean of  MMT  score at 0 week 
intervention wasTWO.66+ 0.488   and at 1 week was 
3.33+0.488 . The T Value  was 3.16 . The P value  was found to 
be 0.69 which is VERY signicant

DISCUSSION
OA of knee is one of the most common causes in older 
population and that leads to activity limitations and work. 
Prevalence of OA is highest in third decade of life. Thus, 
preventing and avoiding OA of knee joint progression is 
necessary to decrease the associated morbidities. 
       
OA of the knee joint is one of the most common causes of 
activity and work limitations in older population. Prevalence of 
OA is highest in the third decade of life and thus, preventing 
and avoiding progression of OA of the knee joint is necessary 
to decrease the associated morbidities
         
Basically, Osteoarthritis  can be described as degenerative 
changes , accompanied by painful limitation of movement 
and inuenced by physical activities and posture .
          
Obesity is main disposing factor for the degenerative changes 
in weight bearing joint i.e, knee joint. Previous study 

24conducted by R Lee, W Kean  on Obesity and Knee 

Osteoarthritis showed the relation between obesity and knee 
osteoarthritis. This study concluded that obesity is a primary 
risk factor for incidence of knee osteoarthritis due to 
biomedical and metabolic conditions. Therefore it was 
important to see the changes in various grades and to check 
the impact of exercises on various grades of obesity
         
In this study, 45 subjects who were clinically diagnosed with 
OA were taken and their obesity was classied according to 
the international classication of BMI. Of which, 23 (51.1%) 
were male and 22(48.9%) were females.
        
45  Subjects of the age between 35 to 55 years were included in 
this study.
   
Treatment in this study consists of 1 week protocol in which 
outcome assessment was done before the treatment started 
and 1 week after commencement of  the treatment. In this 
study, 1 RM and MMT, was taken as the outcome measures.  

The present study showed that after 1week, considerable 
changes were seen  in the strength of the quadriceps muscle. 

Using  the outcome assessment of 1 RM, it was seen that  
subjects with grade I and grade II obesity showed more 
improvement after 1 week with a p value of 0.0001 (extremely 
signicant) compared to subjects with grade III obesity which 
had a p value of 0.678 (not signicant)

Using  the outcome assessment of MMT, it was seen that  
subjects with grade I obesity showed the most improvement 
after 1 week with a p value of 0.0001 (extremely signicant), 
followed by subjects with grade II obesity with a p value of 
0.0004 (extremely signicant). Subjects with grade III obesity 
had comparatively less improvement with a p value of 0.069 
(very signicant)

Thus, there was a signicant increase in the subjects' 
quadriceps strength following the treatment administered in 
this study.

A study conducted by (citation) showed results similar to our 
study with signicant changes in  1 RM and MMT of subjects  
after incorporating Quadriceps strengthening exercises for 1 
week. They were more signicant in Grade I Obesity followed 
by grade II and grade III obesity.
         
There are many studies which proved that there is effect of 
quadriceps strengthening on OA knee  joint  and there is  
benecial effect of VMO strengthening. A study conducted by 

2 6  C Slemenda etal l on quadriceps weakness and 
Osteoarthritis of knee concluded that quadriceps weakness 
may be present in patients who have osteoarthritis but do not 
have knee pain  or muscle atrophy ; this suggested that 
weakness may be due to muscle dysfunction.

Many studies showed that osteoarthritis of knee joint 
decreases quadriceps muscle strength, endurance as well as 
dynamic balance, hence the aim of rehabilitation of this study 
was to increase quadriceps  muscle strength, endurance and 
dynamic balance  with exercises. 

25A Previous study conducted by A Imoto,M Peccin,V Trivisani  
on Quadricep strengthening exercises are effective in 
improving Pain, Function ,and quality of life in patients with 
osteoarthritis of the knee. This study concluded that 
Quadriceps strengthening exercises applied in randomized 
clinical trail was effective in improving Pain, Function and 
quality of life of patients with knee osteoarthritis. 
     
This present study showed that after 1week, there were 
considerable changes in the outcome measures specially 
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Groups 0 weeks 
interventional
Mean ± SD

1  week 
interventional
Mean ± SD

p 
Value

T 
value

Inference

Grade 
I

3+ 0.00 4.33+0.4880 <0.000110.583 Extremely 
signicant

Grade 
II

3+0.414 4+0.845 0.0004 4.583 Extremely 
signicant

Grade 
III

2.66+0.4880 3.33+0.4880 0.069 3.16 Very 
signicant



which was more seen in grade I obesity which was followed be 
grade II and Grade III.
        
In this study, 1 RM and MMT, was taken as an outcome 
measure. A study showed the changes in  1 RM and MMT  
after incorporating Quadriceps strengthening exercises for 1 
week  was found  to be signicant more in Grade I Obesity 
followed by II and III grade obesity.
       
This study showed  that there was extremely signicant 
difference within 0 weeks and 1 weeks  and within  0 week and 
1 weeks of  MMT had  more signicant changes . This study 
showed that there is a very signicant difference in MMT that 
is exercises are more effective in Grade I Obesity with 
compared to grade II and III This study supported the result of 
the previous research within group, but there was signicant 
difference in grade I, II and III obesity. 
    
In this study the 1 RM was also taken as the one of the outcome 
measures and the their was signicant effect seen in the 
Grade I And II obesity and their was no signicant effect seen 
in the Grade III obesity which concluded that their was effect 
seen in improving power by strengthening protocol for 
quadriceps for 7 days in Grade 1 and II but no effect is seen in 
the Grade III in  improving strength of the muscle but where as 
there is signicant effect seen in improving power of the 
muscle by strengthening of the 7 days in individual.
             

26Study conducted by D Sanghi etall  on The association of 
anthropometric measurement and osteoarthritis knee: a cross 
sectional study concluded that BMI and Anthropometric 
measurement  have signicant association with knee 
osteoarthritis. so there was extremely signicant change in 
strength in grade 1 and grade 2 obesity as compared to grade 
3 in current study.
             
According to the statistical analysis this study concluded that 
grade I  obese individuals with grade II OA were showing 
more recovery and also had improved MMT Grade and 1 RM 
Which was followed by grade II obesity and grade III.

Thus more emphasis needs to be given on research in this 
area. Improvements such as an increase in the sample size, 
equal distribution of genders in the population can be made. 
More advanced treatment protocols as well as improved 
outcome assessment measures can be used. Also, an increase 
in the study duration would prove to be benecial. 
            
This study will help the further researchers in nding out the to 
nd out an advancement in treatment strategy for knee 
osteoarthritis and improving the quality of life of obese 
subjects having osteoarthritis. This study will also help in 
nding out the stratergies in preventing osteoarthritis in obese 
subjects who are at risk of getting osteoarthritis of knee due to 
biomedical and metabolic conditions.

CONCLUSION
Results show extremely signicant improvement in all three 
grades (P<0.0001)  but grade I which showed the maximum 
improvement  by reduced mean values of 1 RM and MMT 
Grade  in subjects with  knee osteoarthritis.

On the basis of this study, it was concluded that grade I  obese 
individuals with grade II OA were showing more recovery and 
also had improved MMT Grade and 1 RM Which was followed 
by grade II obesity and grade III.

Thus, the alternative hypothesis is proved
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