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INTRODUCTION 
 

 

Osteoarthritis is a progressive disorder of the joints caused by 
gradual loss of cartilage resulting in the development of bony 
spurs and cysts at the margin of the joints. It is also known as 
osteoarthritis or degenerative joint disease. There are two 
forms of, Primary Osteoarthritis and Secondary Osteoarthritis. 
The major symptoms present in Osteoarthritis
stiffness of knee joint1. Osteoarthritis is an extremely common 
condition occurring after 40 years of age. It is widespread in 
adults older than 65 and affects men more than women before 
the age of 50, but reverses after the age of 50
 

The major pathological changes are seen in the articular 
cartilage. The first osteoarthritis change in articular cartilage is 
increased water content. This increase suggest that 
proteoglycons have been allowed to swell with water far 
beyond normal (mechanism is unknown). There are changes in 
the composition of newly synthesized proteoglycons. As 
disease progresses, proteoglycons are lost, which diminishes 
the water content of cartilage resulting in destruction of 
cartilage and narrowing of joint space. This causes to lose its 
compressive stiffness and elasticity. The cartilage may 
degenerate to the point that subchondral bone is exposed. 
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                             A B S T R A C T  
 

 

Backround: Osteoarthritis is a progressive disorder of the joints caused by gradual loss of 
cartilage resulting in the development of bony spurs and cysts at the margin of the joints. It 
is also known as osteoarthritis or degenerative joint disease. The major pathological 
changes are seen in the articular cartilage. Retro-walking is defined as walking back
In this initial contact occursin the forefoot, then the heel strike and propulsion occurs 
relatively passive shortly after heel lift.

 
Objective: To evaluate the effectiveness of retro 

walking in patients with chronic osteoarthritisknee and also to c
Retro walking and strengthening exercise programme in patients with chronic 
osteoarthritisknee. Study Design: Experimental study (Pre test and post test design.
Procedure: 20 subjects are selected and are randomly divided into t
undergo progressive resisted strengthening and group B undergo retrograde walking. The 
subjects are given duration of 10 mints to retro walk at their maximum phase. The pain is 
measured prior to the intervention using VAS scale and disab
WOMAC index for both the groups. Results: The P value of group A is 0.0025 and group 
B is <0.001 for VAS, therefore the result is significant.
that there is a reduction in VAS after performing Retro-w
 

 

disorder of the joints caused by 
gradual loss of cartilage resulting in the development of bony 
spurs and cysts at the margin of the joints. It is also known as 
osteoarthritis or degenerative joint disease. There are two 

d Secondary Osteoarthritis. 
ptoms present in Osteoarthritis are pain and 

. Osteoarthritis is an extremely common 
condition occurring after 40 years of age. It is widespread in 

han women before 
the age of 50, but reverses after the age of 502. 

The major pathological changes are seen in the articular 
cartilage. The first osteoarthritis change in articular cartilage is 
increased water content. This increase suggest that 

ons have been allowed to swell with water far 
beyond normal (mechanism is unknown). There are changes in 
the composition of newly synthesized proteoglycons. As 
disease progresses, proteoglycons are lost, which diminishes 

lting in destruction of 
cartilage and narrowing of joint space. This causes to lose its 
compressive stiffness and elasticity. The cartilage may 
degenerate to the point that subchondral bone is exposed.  

Sub chondral bone in turn can then become sclerot
than normal bone. These changes in cartilage results in 
increased friction, decreased shock absorption and greater 
impact loading of the joint2. 
 

In Osteoarthritis the quadriceps and hamstrings muscles lean 
body mass decreases, leading to lo
Lipofescin and fat are deposited in muscle tissue. Because of 
these changes the muscle fiber shrinks and is gradually 
replaced by tough fibrous tissue. These changes combined 
with normal ageing process in the nervous system cause 
muscles to have reduced tone and contractility
 

Therapeutic intervention for the management of Osteoarthritis 
includes conservative and surgical approach. Physiotherapy 
treatment includes electro therapy (IFT, ultrasound) and 
exercise therapy- supervised stre
manual therapy5 and taping6,7. 
 

Retro-walking is defined as walking backwards
contact occurs in the forefoot, then the heel strike and 
propulsion occurs relatively passive shortly after heel lift
 

Strengthening exercise programme consists of isometrics to 
quadriceps, mini squats, and step ups. These exercises help to 
promote muscle strength, improve range of motion, increase 
mobility and ease pain4. 
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EFFECTIVENESS OF RETRO WALKING IN OSTEOARTHRITIS KNEE 

 

Osteoarthritis is a progressive disorder of the joints caused by gradual loss of 
resulting in the development of bony spurs and cysts at the margin of the joints. It 

is also known as osteoarthritis or degenerative joint disease. The major pathological 
walking is defined as walking backwards. 

In this initial contact occursin the forefoot, then the heel strike and propulsion occurs 
To evaluate the effectiveness of retro 

and also to compare the effectiveness of 
Retro walking and strengthening exercise programme in patients with chronic 

Experimental study (Pre test and post test design. 
20 subjects are selected and are randomly divided into two groups, group A 

undergo progressive resisted strengthening and group B undergo retrograde walking. The 
subjects are given duration of 10 mints to retro walk at their maximum phase. The pain is 
measured prior to the intervention using VAS scale and disability is measured using 

The P value of group A is 0.0025 and group 
B is <0.001 for VAS, therefore the result is significant. Conclusion: The study concluded 

walking for Osteoarthritis knee. 

Sub chondral bone in turn can then become sclerotic and stiffer 
than normal bone. These changes in cartilage results in 
increased friction, decreased shock absorption and greater 

In Osteoarthritis the quadriceps and hamstrings muscles lean 
body mass decreases, leading to loss of muscle tissue. 
Lipofescin and fat are deposited in muscle tissue. Because of 
these changes the muscle fiber shrinks and is gradually 
replaced by tough fibrous tissue. These changes combined 
with normal ageing process in the nervous system cause 

es to have reduced tone and contractility2. 

Therapeutic intervention for the management of Osteoarthritis 
includes conservative and surgical approach. Physiotherapy 
treatment includes electro therapy (IFT, ultrasound) and 

supervised strengthening exercise1,3,4 and 
 

walking is defined as walking backwards8. In this initial 
contact occurs in the forefoot, then the heel strike and 
propulsion occurs relatively passive shortly after heel lift9. 

Strengthening exercise programme consists of isometrics to 
quadriceps, mini squats, and step ups. These exercises help to 
promote muscle strength, improve range of motion, increase 
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Effectiveness of Retro Walking in Osteoarthritis Knee

 

Need of the Study 
 

Patients with OA knee tends to maintain an extended knee 
position at heel strike, thereby experiencing a rapid increase in 
ground reaction force and vertical loading rates. They make 
more rapid shift of the body weight from the contra lateral 
limb to the support limb which reduces medi
distance between center of mass and knee joint center
 

Since in chronic OA there is lack of hip abductor muscle 
strength, the contra lateral limb drops throughout the swing 
phase, leading to the movement of the trunk away from the 
support limb, similar to trendelenberg gait which results in 
increased medial lateral distance between the center of mass 
and knee joint center and greater varus alignment results in 
peak knee adduction movement10. 
 

Also due to reduction of abductor moment in chr
maintenance of pelvic level will alter. These changes 
contribute to increase in load on the medial compartment and 
thereby increase the risk of progression of disease. In OA since 
greater moment in abduction or adduction direction to a bi
condylar joint will merely shift the net contact point toward 
one compartment, thus always increase the load on one 
compartment which leads to more destruction of cartilage
 

In Retro-walking the percentage of stance phase during 
backward walking are the same and measured to be 
approximately 62%, when compared to forward walking. 
There is decrease in duration of support, with retro walking 
when compared to forward. There is less range of hip motion, 
shorter step lengths, slower speeds, higher energy 
requirements and less  fluid motions in retro walking
 

According to a study by Neptune and Kautz (2000), backward 
walking allows increased hamstrings activation which 
generates reduced patello femoral and lower tibio femoral 
compression load stress and ACL strain, and therefore BW 
reverses the shear forces in the knee joint13. 
 

METHODOLOGY 
 

Study Design: Experimental study (Pre test and post test 
design),  
 

Sampling Technique:  Simple random sampling
 

Study Population: both male and female,  
 

Study Sample: 20 subjects  
 

Study Duration: Training duration – five days per week Total 
Study duration – two weeks,  
 

Study Setting: Madha Medical College & hospital 
Ravikumarortho clinic.  
 

Inclusioncriteria: The Subjects aged between 40
both male and female, Subjects with clinical diagnosis and 
radiographic evidence of Osteoarthritis and Subjects who can 
walk 10 steps backward without any discomfort, 
 

Exclusioncriteria: The Soft tissue injuries around the knee 
joint , Recent surgeries around knee joint, Elderly subjects 
with balance deficits, Fixed flexion deformity, Subjects with 
cardiac problems,  
 

Materials Used In The Study: Visual analogscale, WOMAC 
index, Data collection sheet. 
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maintain an extended knee 
position at heel strike, thereby experiencing a rapid increase in 
ground reaction force and vertical loading rates. They make 
more rapid shift of the body weight from the contra lateral 
limb to the support limb which reduces medial and lateral 
distance between center of mass and knee joint center10. 

Since in chronic OA there is lack of hip abductor muscle 
strength, the contra lateral limb drops throughout the swing 
phase, leading to the movement of the trunk away from the 

limb, similar to trendelenberg gait which results in 
increased medial lateral distance between the center of mass 
and knee joint center and greater varus alignment results in 

Also due to reduction of abductor moment in chronic OA, 
maintenance of pelvic level will alter. These changes 
contribute to increase in load on the medial compartment and 
thereby increase the risk of progression of disease. In OA since 
greater moment in abduction or adduction direction to a bi-

net contact point toward 
compartment, thus always increase the load on one 

compartment which leads to more destruction of cartilage10. 

the percentage of stance phase during 
d measured to be 

approximately 62%, when compared to forward walking. 
There is decrease in duration of support, with retro walking 
when compared to forward. There is less range of hip motion, 
shorter step lengths, slower speeds, higher energy 

and less  fluid motions in retro walking9,11,12. 

According to a study by Neptune and Kautz (2000), backward 
walking allows increased hamstrings activation which 
generates reduced patello femoral and lower tibio femoral 

in, and therefore BW 

Experimental study (Pre test and post test 

Simple random sampling,  

five days per week Total 

Madha Medical College & hospital 

Subjects aged between 40- 65 years 
Subjects with clinical diagnosis and 

radiographic evidence of Osteoarthritis and Subjects who can 
walk 10 steps backward without any discomfort,  

The Soft tissue injuries around the knee 
joint , Recent surgeries around knee joint, Elderly subjects 
with balance deficits, Fixed flexion deformity, Subjects with 

Visual analogscale, WOMAC 

METHOD 
 

Subjects included in the study after the initial assessment and 
who fulfills the inclusion criteria. The consent form is obtained 
after explaining the interventions. 20 subjects are selected and 
are randomly divided into two groups, g
The pain is measured prior to the intervention using VAS scale 
and disability is measured using WOMAC index for both the 
groups. 
 

Group A subjects undergo progressive resisted strengthening 
exercise program which includes static quadric
press, mini squats and step ups.
 

Group B subjects undergo retrograde walking. The subjects are 
given duration of 10 mints to retro walk at their maximum 
phase. 
 

The home program which includes static quadriceps and step 
ups are given to both the groups, one session in a day. The 
subjects therefore will have 2 sessions per day, one under the 
supervision of the investigator and one session as a home 
program for up to 2 weeks. At the end of 2
disability is evaluated using VAS 
respectively. 
 

Data Analysis 

 

Data analysis was done by using the software graphprism
 

Table 1 Comparison of VAS Within Group Done By Using 
Paired t Test

 
Comparison of Vas In Group A And B (Within Group)

variable Mean SD
VAS Pre post Pre 

group A 6.33 5.73 1.17 
group B 5.73 4 1.87 

 

 The VAS comparison within group A and B with pre 
mean of group A being 6.333 and post mean being 
5.733, whereas of group B pre mean being 5.733 and 
post mean being 4. 

 The SD pre and post value for group A is 1.175 and 
1.437 respectively and The SD pre and post value for 
group B is 1.877 and 1.3389 respectively.

 The P value of group A is 0.0025 and group B is <0.001 
thereforethe result issignificant.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table 2 Comparison of VAS between Group Done By Using 

Unpaired t Test

Comparision of Vas Between Group A And B
variable Mean SD 

VAS group A group B group A group B
 0.6 1.73 0.63 0.70

 

Graph 1 Comparison of Vas IN Group A and B (Within Group)

Subjects included in the study after the initial assessment and 
who fulfills the inclusion criteria. The consent form is obtained 
after explaining the interventions. 20 subjects are selected and 
are randomly divided into two groups, group A and group B. 
The pain is measured prior to the intervention using VAS scale 
and disability is measured using WOMAC index for both the 

Group A subjects undergo progressive resisted strengthening 
exercise program which includes static quadriceps, seated leg 
press, mini squats and step ups. 

Group B subjects undergo retrograde walking. The subjects are 
given duration of 10 mints to retro walk at their maximum 

The home program which includes static quadriceps and step 
th the groups, one session in a day. The 

subjects therefore will have 2 sessions per day, one under the 
supervision of the investigator and one session as a home 
program for up to 2 weeks. At the end of 2nd

 

week, pain and 
disability is evaluated using VAS and VOMAC scale 

Data analysis was done by using the software graphprism 

Comparison of VAS Within Group Done By Using 
Paired t Test 

Comparison of Vas In Group A And B (Within Group) 
SD t value P value Result 

post    
1.43 3.67 0.0025 Significant 
1.33 9.53 <0.0001 Significant 

The VAS comparison within group A and B with pre 
mean of group A being 6.333 and post mean being 

group B pre mean being 5.733 and 

The SD pre and post value for group A is 1.175 and 
1.437 respectively and The SD pre and post value for 
group B is 1.877 and 1.3389 respectively. 
The P value of group A is 0.0025 and group B is <0.001 
thereforethe result issignificant. 

Comparison of VAS between Group Done By Using 
Unpaired t Test 

 

Comparision of Vas Between Group A And B 
t value Pvalue Result 

group B    
0.70 4.29 0.0002 Significant 

 
 

Comparison of Vas IN Group A and B (Within Group) 
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 The VAS comparison between group A and B with 
mean of group A being 0.6 and mean of group B 
being1.73. 

 The SD value for group A is 0.6324 and The SD
for group B is 0.7037. 

 The t value is 4.298 and P value is 0.002 therefore result 
is significant. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3 Comparison of WOMAC within group done by using 
wilcoxonsigned ranktest 

 

Comparision of Womac In Group A And B(Witin Group

Variable Mean SD 
W 

value 
WOMAC PRE POST PRE POST  
Group A 46.6 38.93 17.58 18.5 120 
Group B 31.73 24.07 15.32 13.62 120 

 

 The WOMAC comparison within group A and B with 
pre mean of group A being 46.6 post mean being 38.93, 
whereas of group B pre mean being 31.73 and post 
mean being24.07. 

 The SD pre and post value for group A is 17.58 and 
18.5 respectively and The SD pre and post value for 
group B is 15.32 and 13.62 respectively.

 The W and P value of group A and group B is 120 and 
0.007 respectively therefore the result is significant.

 
 
 
 
 
 
 
 
 
 
 
 

Table 4 
 

Comparision of Womac BetweeN group A and B
Variable Mean SD U value 
WOMAC Group A Group B Group A Group B  

 7.65 7.24 2.80 2.68 105 

 

 The WOMAC comparison between group A and B with 
mean of group A being 7.6534 and mean of group B 
being7.2453. 

 The SD value for group A is 2.8010 and The SD value 
for group B is 2.6808. 

 The U value is 105 and P value is 0.7701 therefore 
result isnot significant. 

 

Graph 2 Comparision of vas between group A and B

 

 

 

Graph 3 Comparision of Womac in Group A and B
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The VAS comparison between group A and B with 
mean of group A being 0.6 and mean of group B 

The SD value for group A is 0.6324 and The SD value 

The t value is 4.298 and P value is 0.002 therefore result 

Comparison of WOMAC within group done by using 
 

Witin Group) 

P value Result 

  
0.0007 Significant 
0.0007 Significant 

within group A and B with 
pre mean of group A being 46.6 post mean being 38.93, 
whereas of group B pre mean being 31.73 and post 

The SD pre and post value for group A is 17.58 and 
18.5 respectively and The SD pre and post value for 

is 15.32 and 13.62 respectively. 
The W and P value of group A and group B is 120 and 
0.007 respectively therefore the result is significant. 

BetweeN group A and B 
 P value Result 

  

0.77 
Not 

significant 

The WOMAC comparison between group A and B with 
mean of group A being 7.6534 and mean of group B 

The SD value for group A is 2.8010 and The SD value 

The U value is 105 and P value is 0.7701 therefore 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESULTS 
 

 According to table:1 

group A and B with pre mean of group A being 6.333 
and post mean being 5.733, whereas of group B pre 
mean being 5.733 and post mean being 4.

 According to table: 2 The t value is 4.298 and P value is 
0.002 therefore result is significant.

 

CONCLUSION 
 

The retro-walking is much needed activity along with 
exercises for the osteoarthritis patients
 

Reference 
 

1. Fitzgerald GK. Therapeutic exercise for knee 
osteoarthritis: considering, factors that many influence 
outcome. Eura Medicoph

2. O’Reilly SC, Jones A. Muir KR, Doherty M Quadriceps 
weakness in knee osteoarthritis: The effect on pain and 
disability. Ann Rheum Dis

3. O’ Reilly S. Jones A, Doherty M, Muscle weakness in 
osteoarthritis. Curr Opin Rheumatol 1997; 9 259

4. Bennell K. Hinman R. Exercise as a treatment for 
osteoarthritis, Curr Opin Rheumatol 2005; 17: 634

5. Slemenda C,  Brandt KD, Heilman DK, Mazzuca S, 
Braunosteoarthritis of the knee. 
127 97-104 

6. Jordan KM, Arden NK, Doherty M, Bannwarth B, 
Bijlsmamont G, Kaklamanis P, Lohmander S, Leeb B, 
Lequense M, Mazieres B, Martin
Pendleton A, Punzi L, Serni U, Swoboda B, Verbruggen 
G, Zimmerman-Gorska I, Dougados M. EULAR 
Recommendations 2003: an evi
the management of knee osteoarthritis: Report of a Task 
Force of the Standing Committee for International 
Clinical Studies Including Therapeutic Trials(ES
CISIT). Ann Rheum Dis 

7. Pendleton A, Arden N, Dougados M, D
Bannwarth B, Bijlsma JW, Cluzeau F, Cooper C, 
Dieppe PA, Gunther KP, Hauselmann HJ, Herrero
Beaumont G, Kaklamanis PM, Leeb B, Lequesne M. 
Lohmander S, Mazieres B, Mola EM, Pavelka K, Serni 
U, Swoboda B, Verbruggen AA, Weseloh G, 
Zimmermann-Gorska 1. EULAR recommendations for 
the management of knee osteoarthritis; report of a task 
force of the Standing Committee for International 
Clinical Studies Including Therapeutic Trials 
(ESCISIT). Ann Rheum Dis

 
Comparision of vas between group A and B 

 

B (Witin Group) 

Graph 4 Comparision of Womac between Group A and B

11900, April 2018 

 The VAS comparison within 
group A and B with pre mean of group A being 6.333 
and post mean being 5.733, whereas of group B pre 
mean being 5.733 and post mean being 4. 

The t value is 4.298 and P value is 
lt is significant. 

walking is much needed activity along with 
exercises for the osteoarthritis patients 

. Therapeutic exercise for knee 
osteoarthritis: considering, factors that many influence 

Medicophys 2005, 41: 163-171 
Jones A. Muir KR, Doherty M Quadriceps 

weakness in knee osteoarthritis: The effect on pain and 
Ann Rheum Dis 19883: 57: 588-594 

Jones A, Doherty M, Muscle weakness in 
pin Rheumatol 1997; 9 259-262 

Hinman R. Exercise as a treatment for 
osteoarthritis, Curr Opin Rheumatol 2005; 17: 634-640 

Brandt KD, Heilman DK, Mazzuca S, 
Braunosteoarthritis of the knee. Ann Intern Med 1997; 

Arden NK, Doherty M, Bannwarth B, 
Bijlsmamont G, Kaklamanis P, Lohmander S, Leeb B, 
Lequense M, Mazieres B, Martin-Mola E, Pavelka K, 
Pendleton A, Punzi L, Serni U, Swoboda B, Verbruggen 

Gorska I, Dougados M. EULAR 
Recommendations 2003: an evidence based approach to 
the management of knee osteoarthritis: Report of a Task 
Force of the Standing Committee for International 
Clinical Studies Including Therapeutic Trials(ES-

 2003; 62: 1145-1155 
Arden N, Dougados M, Doherty M, 

Bannwarth B, Bijlsma JW, Cluzeau F, Cooper C, 
Dieppe PA, Gunther KP, Hauselmann HJ, Herrero-
Beaumont G, Kaklamanis PM, Leeb B, Lequesne M. 
Lohmander S, Mazieres B, Mola EM, Pavelka K, Serni 
U, Swoboda B, Verbruggen AA, Weseloh G, 

a 1. EULAR recommendations for 
the management of knee osteoarthritis; report of a task 
force of the Standing Committee for International 
Clinical Studies Including Therapeutic Trials 

Ann Rheum Dis 2000; 59; 936-944 

 
 

Comparision of Womac between Group A and B 

 



Effectiveness of Retro Walking in Osteoarthritis Knee  
 

 11900

8. Van Baar ME,  Assendelft WJ, Dekker J, Oostendorp 
RA, Bijlsma JW. Effectiveness of exercise therapy in 
patients with osteoarthritis of the knee; a systematic 
review of randomized clinical trials. Arthritis Rheum 
1999; 42: 1361-1369 

9. Fransen M, McConnell S, Bell M. Therapeutic exercise 
for people with osteoarthritis of theor knee. A 
systematic review. J Rheumatol 2002; 29; 1737-1745 

10. Roddy E, Zhang W, Doherty M, Aerobic walking or 
strengthening exercise for osteoarthritis of the knee, A 
systematic review. Ann Rheum Dis 2005; 64: 544-548 

11. Devos-Comby I. Cronan T, Roesch SC, Do exercise and 
self-management interventions benefit patients with 
osteoarthritis of the knee? A mentaanalytic review. J 
Rheumatol 2006; 33: 744-756 

12. Vignon E,  Valat JP, Rossignol M, Avouac B, 
Rozenberg S, Thoumie P, Avouac J, Nordin M, 
Hilliquin P. Osteoarthritis of the knee and activity: a 
systematic international review and synthesis (OASIS) . 
Join Bone Spine 2006: 73: 442-455 

13. Bartels EM,  Lund H, Haegen KB, Dagfinrud H, 
Christensen R, Danneskiold-Samsae B. Aquatic 
exercise for the treatment of knee osteoarthritis. 
Cochrane Database Syst Rev 2007; CDOO5523 

14. Fisters MF,  Veenhof C, van Meeteren NL., Ostelo RW, 
deBakker DH, Schellevis FG, Dekker J. Long-term 
effectiveness of exercise therapy in patients with 
osteoarthritis of the knee: a systematic review. Arthritis 
Rheum 2007; 57: 1245-1253 

15. Fransen M.  McConnell S. Exercise for osteoarthritis of 
the knee. Cochrane Database syst Rev 2008; 
CD0004376.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16. Fransen M. McConnell S. Land-based exercise for 
osteoarthritis of the knee; a metaanalysis of randomized 
controlled trials. 

17. Crow TJ.  Auditory hallucinations as primary disorders 
of syntax: an evolutionary theory of the origins of 
language. 

18. O’Reilly SC, Muir KR, Doherty M. Effectiveness of 
home exercise on pain and disability from osteoarthritis 
of the knee: a randomized controlled trial. Ann Rheum 
Dis 1999:58:15-9. 

19. Bennell KL, Hinman RS. A review of the clinical 
evidence for exercise in osteoarthritis of the knee. J Sci 
Med Sport 2011;14:4-9 

20. Jan MH, Lin JJ, Liau JJ, Lin YF, Lin DH. Investigation 
of clinical effects of high and low resistance training for 
patients with knee osteoarthritis: a randomized 
controlled trial Phys Ther 2008; 88: 427-436 

21. Pelland L, Brosseau L, Wells G, Macleay L, Lambert J, 
Lamothe C, Robinson V, Tugwell P. Efficacy of 
strengthening exercise for osteoarthritis (Part I): A 
meta-analysis. PhysTher Rev 2004; 9: 77-108 

22. Hurley MV, Walsh NE. Effectiveness and clinical 
applicability of integrated rehabilitation programs for 
knee osteorarthritis. Curr Opin Rheumatol 2009; 21: 
171-176 

23. Iwamoto J, Takeda T, Imai S, Matsumoto H. Influence 
of age, gender, and severity of osteoarthritis on the 
beneficial effect of muscle strengthening exercise in 
patients with osteoarthritis of the knee. Jpn J Orthop 
Sports Med 2009; 29: 106-112 

24. Hurley MV, Scott DL. Improvements in quadriceps 
sensorimotor function and disability of patients with 
knee osteoarthritis following a clinically practicable 
exercise regime. Br J Rheumatol 1998:97:1181-7. 

25. Maurer BT, Stern AG, Kinossian B, Cook KD 
Schumacher HR Jr. Osteoarthritis of the knee; 
quadriceps exercise versus an educational intervention. 
Arch Phys Med Rehabil 1999:80:1293-9. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

******* 

How to cite this article:  
 

Bright Alwin Victor P and Vincent Jeyaraj D (2018) 'Effectiveness of Retro Walking in Osteoarthritis Knee', International 
Journal of Current Advanced Research, 07(4), pp. 11897-11900. DOI: http://dx.doi.org/10.24327/ijcar.2018.11900.2076 
 


