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ABSTRACT 
Background: Osteoarthritis of the knee is very common, affecting 12.4 million (33.6 %) adults over the age of 65 interestingly, women 
are more affected and burdened by osteoarthritis of the knee than men. Knee OA is the greatest contributor to impairment of functional 
ability of OA patients. The disability can be extensive, including mobility limitation, difficulty with activities of daily living, and social 
isolation. The principal contributors to disability are believed to include pain, reduced range of joint movement, and muscle weakness1. 
Purpose: To concentrate on the effect of hip and knee strengthening versus knee strengthening for reducing pain and improving activity 
of daily living in osteoarthritis of knee. 
Method: An absolute number of 40 patients were chosen for the review initially. 10 of them were rejected as they couldn't finish the 
meetings for different reasons. Just 30 subjects who full filled the incorporation standards were appointed in to two gatherings. 
VAS, WOMAC was used as outcome measure. Pre- and Post-intervention readings were taken.  
Result: The paired t-test was applied to find out the significance difference between pre and post values of VAS and WOMAC in group 
A (HIP + KNEE STRENGHTENING EXCERCISES) and group B (KNEE STRENGTHENING EXERCISES) respectively which 
shows a significant difference in both the groups and unpaired t-test was applied to find out the significance difference between the two 
groups but the results shown that there was no significant difference when the two groups were compared. 
Conclusion: In the current review we presumed that the Hip and knee strengthening is compelling and better than knee strengthening 
alone for decreasing pain and improving activity in people with osteoarthritis of knee. Walking worked on after the addition of hip 
strengthening in knee strengthening in individuals with knee Osteoarthritis. 
 
Keywords: Osteoarthritis, Impairment, Hip and Knee. 
 
INTRODUCTION 

Osteoarthritis of the knee is very common, affecting 12.4 million (33.6 %) adults over the age of 65 interestingly, women are 
more affected and burdened by osteoarthritis of the knee than men. Knee OA is the greatest contributor to impairment of functional 
ability of OA patients. The disability can be extensive, including mobility limitation, difficulty with activities of daily living, and social 
isolation. The principal contributors to disability are believed to include pain, reduced range of joint movement, and muscle weakness.1 

Osteoarthritis (OA), the most common rheumatic disease, primarily affects the articular cartilage and subchondral bone of a synovial 
joint and results in joint failure. People with symptomatic OA of the hip or knee will complain of deep, aching pain and will experience 
increasing difficulty with daily functional activities and then particularly walking, standing up from a chair, stair climbing, and 
housekeeping. Ultimately chronic OA, particularly when involving the lower limbs, is associated with reduced physical fitness and 
increased risk of cardiovascular comorbidity.2 

 
The principal OA change happening in articular cartilage remember a decline for the shallow proteoglycan content, decay of 

shallow collagen fibrils, and an expansion in the water content. The deficiency of proteoglycans and collagen brings about decreased 
cartilage firmness. Accordingly, the chondrocytes increment the combination of cartilage grid proteins, the obliteration of parts in the 
extracellular network speeds up, and the thickness of cartilage might try and increment. Simultaneously, calcified cartilage and 
subchondral bone become thicker in a reaction to the expanded arrangement and resorption of the subchondral bone. At last, the 
centralization of proteoglycans diminishes and collagen fibrillation declines because of lessened fix capacities of chondrocytes. This 
cycle prompts parts of the cartilage reaching out down to bone. The declined cartilage with the disturbed collagen network can't recover, 
and this pushes the OA tissue to the final turning point. Then again proposed that the redundant indiscreet loading my first actuate 
trabecular miniature cracks in the subchondral bone. As indicated by this hypothesis, resulting rebuilding builds the firmness and 
thickness of the subchondral bone trying to hose influence powers. As an outcome, the overlying cartilage might become overloaded 
and separate bringing about cartilage degeneration and misfortune. 

 
Lower limb muscle strengthening has recently received increased interest as an inexpensive treatment for knee OA due to its 

ability to reduce knee pain and improve physical function and also because of its potential ability to reduce knee joint load. The novelty 
of the present study is the focus on hip strengthening. The hip muscles, particularly the abductors, play an important role in stabilization 
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of the pelvis and trunk. Indeed, movement of the contra lateral pelvis or lateral leaning of the trunk over the stance limb, which may 
occur as a result of hip muscle weakness, has been suggested to adversely influence the magnitude of the knee adduction movement. 
Thus, hip muscle activity appears to be an important, yet understudied, contributor to knee joint load.3  

 

Strength training may improve walking function and alignment in some patients for whom weakness is a major contributor to 
their gait deficits. However, in other patients, it may produce no change or even undesired outcomes. Given the variability of outcomes 
in this and other strengthening studies in CP, analytical approaches to determine the sources of variability are needed to better identify 
those individuals who are most likely to benefit from strengthening.4  

 
MATERIAL AND METHODOLOGY 

 Objective of the study: To evaluate the impact of hip and knee strengthening versus knee strengthening alone for reducing pain 
in OA knee  

 Study Design: An Experimental Study 
 Sampling Method: Convenience sampling method  
 Duration of Study: One time survey study (6 months) 
 Sources of Data: Data was collected from Outpatient department of physiotherapy, Chatarapati Shivaji Subharti Hospital Meerut 

and Rathi Hospital (Ranholla, New Delhi). 
 Sample Size: An absolute number of 40 patients were chosen for the review initially. 10 of them were rejected as they couldn't 

finish the meetings for different reasons. Just 30 subjects who full filled the incorporation standards were appointed in to two 
gatherings. 

 Inclusion Criteria 
1. Individual having knee pain (VAS 3 TO 7) 
2. Both male and female. 
3. X-RAY image analysis1 
4. Age is above 50 years 3 
 Exclusion criteria 

1. Individual having some musculoskeletal abnormalities. 
2. Individual who had recent surgeries of knee.   
3. Recent injuries or fractures of knee.  
4. Recent injuries or fractures of hip. 
 Tools used in the study 
1. WOMAC (Western Ontario and McMaster Universities Osteoarthritis index) 
2. VAS (Visual Analogue Scale) 
3. Towel 
4. Stationary 
5. Couch 
6. Chair 

 
APPENDIX-A 
VISUAL ANALOGUE SCALE 
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APPENDIX-B 
WOMAC 

 
 
RESULTS 

40 subjects were selected at first for the review from which 10 subjects left the review since they couldn't finish the treatment 
meetings and just 30 subjects finished the treatment meetings. The outcomes were acquired by utilizing the combined t-test. A critical 
contrast was found in the VAS and WOMAC scoring in GROUP- A subjects. While there was no critical contrast was found in GROUP 
B. 

 
The correlation between the pre and post mediations scoring for VAS and WOMAC of both the gatherings is displayed through 

the diagrams.  
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The paired t-test was applied to find out the significance difference between pre and post values of VAS and WOMAC in group 
A and group B respectively which shows a significant difference in both the groups and unpaired t-test was applied to find out the 
significance difference between the two groups. 

 
Results were analyzed using student t test (paired & unpaired) by using SPSS version (28.00). 
 
The entire group A and B completed all (18) training for (6) week. 

 
Before the exercise protocol were started the pre - reading are measured and post - reading were also noted down (on day 18). 
 

Table 1.1 COMPARISON OF PRE AND POST INTERVENTION VAS SCORE IN GROUP A 
GROUP PRE- INTERVENTION POST- INTERVENTION t value 
MEAN 6.0667 1.2000 

15.876 SD 1.09978 1.01419 
N 15 15 

 
Suggests that when the comparison is done within the group by taking pre and post intervention of VAS in group A, the result 

was significant. 
 

Table 1.2 COMPARISON OF PRE AND POST INTERVENTION WOMAC SCORE IN GROUP A 
GROUP PRE- INTERVENTION POST- INTERVENTION t value 
MEAN 74.1333 16.8000 

37.107 SD 4.94060 5.47983 
N 15 15 

 
Suggests that when the comparison is done within the group by taking pre intervention and post intervention of WOMAC score 

in group A, the result was significant. 
 

Table 1.3COMPARISON OF PRE AND POST INTERVENTION VAS SCORE IN GROUP B 
GROUP PRE- INTERVENTION POST- INTERVENTION t value 
MEAN 6.2000 3.9333 

14.789 SD 0.86189 0.96115 
N 15 15 

 
Suggests that when the comparison is done within the group by taking pre intervention and post intervention of VAS score in 

group A, the result was significant. 
 

Table 1.4 COMPARISON OF PRE AND POST INTERVENTION WOMAC SCORE IN GROUP B 
GROUP PRE- INTERVENTION POST- INTERVENTION t value 
MEAN 71.8667 45.1333 

20.739 SD 5.31664 5.79244 
N 15 15 

 
Suggests that when the comparison is done within the group by taking pre intervention and post intervention of WOMAC score 

in group B, the result was significant. 
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 Table 1.5 COMPARISON OF MEAN VAS &WOMAC SCORE IN THE TWO DIFFERENT GROUPS 
GROUPS VAS 

BEFORE THE 
INTERVENTI
ON MEAN±SD 

VAS 
AFTER THE 
INTERVENTION 
MEAN±SD 

WOMAC SCALE 
BEFORE THE 
INTERVENTION 
MEAN±SD 

WOMAC SCALE 
AFTER THE 
INTERVENTION 
MEAN±SD 

HIP +KNEE 
STRENGTHENING 

6.0667± 
1.09978 

1.2000± 
1.01419 

74.1333± 
4.94060 

16.8000± 
5.47983 

KNEE STREGTHENING 6.2000± 
0.86189 

3.9333± 
0.96115 

71.8667± 
5.31664 

45.1333± 
5.79244 

t- value 
15.876 14.789 

 
37.107 

 
20.739 

 
Suggests that when the comparison is done with two different groups the result was seen non-significant. 
 

Table 1.6 SHOWS MEAN AND STANDARD DEVIATION OF PRE AND POST VAS IN GROUPA 

 
 

Suggests that the mean is 4.866 and the standard deviation is 1.18 of pre and post VAS in group A 
 

Table 1.7 SHOWS MEAN AND STANDARD DEVIATION OF PRE AND POST VAS IN GROUP B 

 
 
 Suggests that the mean is 2.26 and the standard deviation is 0.593 of pre and post VAS in group B. 
 
Table 1.8 SHOWS MEAN AND STANDARD DEVIATION OF PRE AND POST WOMAC IN GROUP A 

 

 
 

Suggests that the mean is 57.33 and the standard deviation is 5.98 of pre and post WOMAC in group A 
 
Table 1.9 SHOWS MEAN AND STANDARD DEVIATION OF PRE AND POST WOMAC IN GROUP B 

 

 

Lower Upper
GROUP A PRE VAS - POST VAS 4.86667 1.18723 0.30654 4.20920 5.52413 15.876 14 0.000 0.000

Paired Samples Test
Paired Differences

t df

Significance

Mean
Deviatio

n
Error 
Mean

95% Confidence One-
Sided p

Two-
Sided p

Lower Upper
GROUP B PRE VAS - 

POST VAS
2.26667 0.59362 0.15327 1.93793 2.59540 14.789 14 0.000 0.000

Pair 2 PRE WOMAC - ###### 4.99238 1.28903 ###### 29.49802 20.739 14 0.000 0.000

Paired Samples Test
Paired Differences

t df

Significance

Mean
Deviatio

n
Error 
Mean

95% Confidence One-
Sided p

Two-
Sided p

Lower Upper

Paired Samples Test
Paired Differences

t df

Significance

Mean
Deviatio

n
Std. Error 

Mean
95% Confidence One-

Sided p
Two-

Sided p

Lower Upper

Paired Samples Test
Paired Differences

t df

Significance

Mean
Deviatio

n
Error 
Mean

95% Confidence One-
Sided p

Two-
Sided p

GROUP 
B

PRE WOMAC - 
POST WOMAC

26.73333 4.99238 1.28903 23.96865 29.49802 20.739 14 0.000 0.000
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Suggests that the mean is 26.7 and the standard deviation is 4.99 of pre and post WOMAC in group B. 
 

Table 1.10 COMPARISON BETWEEN MEANS (PRE AND POST) GROUP A& B (UNPAIRED T-TEST) 

 
*Shows no significant difference at 0.05 level of significance that is p>0.05 
 
DISCUSSION 

The reason for this study was to investigate the impact of the hip and knee strengthening and knee strengthening alone for 
reducing pain and improving activity of daily living in the treatment of patients with knee OA. Our subjects were isolated into two 
gatherings (Group A and GROUP B). The main gathering got hip and knee strengthening exercise. The subsequent gathering got just 
knee strengthening exercise, program of treatment lasted for about a month and a half. 

 
In the current review, we observed that there was significant distinction among pre and post intervention measures in the two 

gatherings (in pain assessed by VAS). The distinctions were more significant among pre and post intervention measures of WOMAC in 
the primary gathering (pain, firmness, physical capacity, total) than in the subsequent gathering. The following are the articles that 
upholds the current review: 
Ahmed H has done a concentrate on "Comparative Study of Hamstring and Quadriceps Strengthening Treatments in the Management 
of Knee Osteoarthritis" in which the Strengthening of the hamstrings in addition to strengthening of the quadriceps was demonstrated 
to be beneficial for improving  knee pain in O.A knee This article shows that while hamstring and quadriceps Strengthening exercises 
were significantly beneficial in the treatment of knee O.A and in the current investigation we discovered that there was significant 
improvement in bunch A where the participant got hip and knee strengthening exercises. this shows that knee strengthening alone isn't 
a lot of viable in case of knee O.A.5 

One-
Sided p

Two-
Sided p Lower Upper

Equal 
variances 
assumed

3.038 0.092 -0.240 28 0.406 0.812 -0.80000 3.33457 -7.63056 6.03056

Equal 
variances 
not assumed

-0.240 24.240 0.406 0.812 -0.80000 3.33457 -7.67861 6.07861

Equal 
variances 
assumed

0.429 0.518 -0.370 28 0.357 0.714 -0.13333 0.36078 -0.87235 0.60568

Equal 
variances 
not assumed

-0.370 26.487 0.357 0.715 -0.13333 0.36078 -0.87425 0.60759

Equal 
variances 
assumed

0.045 0.833 -7.576 28 0.000 0.000 -2.73333 0.36078 -3.47235 -1.99432

Equal 
variances 
not assumed

-7.576 27.920 0.000 0.000 -2.73333 0.36078 -3.47244 -1.99422

Equal 
variances 
assumed

0.004 0.952 1.210 28 0.118 0.237 2.26667 1.87397 -1.57198 6.10531

Equal 
variances 
not assumed

1.210 27.851 0.118 0.237 2.26667 1.87397 -1.57290 6.10624

Equal 
variances 
assumed

0.054 0.818 -13.762 28 0.000 0.000 -28.33333 2.05882 -32.55063 -24.11604

Equal 
variances 
not assumed

-13.762 27.914 0.000 0.000 -28.33333 2.05882 -32.55121 -24.11545

Independent Samples Test
Levene's Test for t-test for Equality of Means

F Sig. t df

Significance
Mean 

Difference
Std. Error 
Difference

95% Confidence Interval of 

AGE

PRE VAS

POST VAS

PRE 
WOMAC

POST 
WOMAC
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LR Nascimento done a review to see the impact of "In the event that Hip and Knee Strengthening Is More Effective Than Knee 
Strengthening Alone for Reducing Pain and Improving Activity in Individuals with Patellofemoral Pain" in which systematic survey 
with meta-analyses gives proof that hip and knee strengthening isn't just compelling, yet additionally better than knee strengthening 
alone, for decreasing pain intensity and improving activity in individuals with patellofemoral pain. The consequences of the meta-
analyses, based on 14 trials, indicated that strength training of the hip muscles, accompanied by strengthening of the knee muscles, 3 
times each week for about a month and a half can be anticipated to decrease pain and further develop activity in individuals with 
moderate-to-elevated degrees of patellofemoral pain.6 As this study shows that hip and knee strengthening together were more viable 
than knee strengthening alone so the current review is upheld by this LR Nascimento to Study.  
 

There are such endless various ways to deal with osteoarthritis. A survey was finished by the Y Xie, in which the "Quadriceps 
combined with hip abductor strengthening versus quadriceps strengthening in treating knee osteoarthritis" in which the Walking worked 
on after the addition of hip strengthening to quadriceps strengthening in individuals with KOA. The addition of resistance hip exercises 
to quadriceps brought about greater upgrades in patient detailed pain and function.7 

 
The underlying mechanism by which exercise is beneficial for knee OA side effects remains unclear. Theories have been 

advanced including local biomechanical and fundamental impacts (including anti-inflammatory impacts), yet with restricted empirical 
proof in help. 

 
  Another review done by Cecilie Bartholdy on "The job of muscle strengthening in practice therapy for knee osteoarthritis" in 
which the outcome was predominant in results, in knee extensor strength yet not in pain or disability. An increase of under 30% in knee 
extensor strength isn't probably going to be clinically beneficial concerning changes in pain and disability.8 This concentrate on help the 
current review where rehab combined the hip and knee strengthening and compared it with knee strengthening alone in treating OA 
patient. 
 

Reed Ferber done the concentrate on" Strengthening of the Hip and Core Versus Knee Muscles for the Treatment of 
Patellofemoral Pain: A Multicenter Randomized Controlled Trial" in which Both the HIP and KNEE rehabilitation conventions created 
enhancements in PFP, capacity, and strength more than about a month and a half. Although results were similar, the HIP convention 
brought about earlier goal of pain and greater overall gains in strength compared with the KNEE convention. this study supports our 
current concentrate as in Reed Ferber concentrate on shows improvement in the gathering where both hip and knee rehabilitation 
convention were incorporated.9 

 
CONCLUSION 
           In the current review we presumed that the Hip and knee strengthening is compelling and better than knee strengthening alone 
for decreasing pain and improving activity in people with osteoarthritis of knee. Walking worked on after the addition of hip 
strengthening in knee strengthening in individuals with knee Osteoarthritis. 
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