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Osteoarthritis (OA) also known as degenerative arthritis or degenerative joint 

disease or osteoarthrosis, is a group of mechanical abnormalities involving 

degradation of joints, including articular cartilage and subchondral bone. 

Walking is one of the most common movements all performences, and there 

is the potential that a person‟s walking style may damage their cartilage and 

thus cause the initiation of OA. Patients with knee Osteoarthritis seems to 

develop their own gait pattern and try to unload the affected structures during 

gait. More over patients with less severe knee osteoarthritis develop a gait 

pattern that differs from patients with severe osteoarthritis and control group 

of patients. This prolonged usage of secondary gait compensation creates 

greater imbalances of muscle, progressively reduces muscle strength, 

endurance, flexibility and later ending to deformity. Retro walking has more 

advantageous effects compare to forward walking. It increases stride rate, 

decreases stride length and increases support time and reduces overall range 

of motion of knee thereby increase active functional range. Considering the 

advantageous effect of Retro Walking with respect to forward walking in 

decreasing the compressive load on knee and improving the muscular 

strength in functional range. Retro walking training to overcome pain and 

physical dysfunction in patients suffering from chronic OA knee. 

. 
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Introduction:-   

Osteoarthritis (OA) also known as degenerative arthritis or degenerative joint disease or osteoarthrosis, is a group of 

mechanical abnormalities involving degradation of joints, including articular cartilage and subchondral bone
1
. 

 

The word „osteoarthritis‟ originated from the Greek word “osteo”, meaning “of the bone”, “arthro”, meaning “joint”, 

and “itis”, meaning inflammation, although the “itis” of osteoarthritis is somewhat of a misnomer – inflammation is 

not a conspicuous feature which is present in rheumatoid or autoimmune types of arthritis. Osteoarthritis 

traditionally was considered as a disease of articular cartilage. Now it is thought to involve the entire joint tissues, 

synovium, capsule, bone and ligaments leading to subchondral bone attrition and remodelling, meniscal 

degeneration, ligamentous laxity, fat pad extrusion, and impairments of neuromuscular control 
2,3 

. 

 

OA is the most common form of arthritis
4
. In addition, OA knee patients may also experience poor neuromuscular 

control, slower walking speed, decresed functional activity and   walking. The prevalence of knee osteoarthritis is 

22% - 32% in India; commonly females are more affected than males as the age progress
5
. 

More than half of those with arthritis are under 65 years of age. OA knee increases with age (older than 50 years), 

especially in women. According to a survey , anywhere from 6% to over 13% of men, but between 7% and 19% of 

women, resulting in a 45% less risk of incidence in men
6
. 

 

Additional factors that increase the risk of developing OA of the knee include genetics and obesity
7-10. 

Genetic 

factors appear to influence risk of developing primary OA though they may influence disease differently in men and 

women. Twin studies suggest that generalised OA in women has a heritability rate of 39 to 65%, with a concordance 
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rate in monozygotic twins of 0.64. Other risk factors includes joint hypermobility or instability, specific occupations, 

or sports stress (e.g., with high impact loading with farming or soccer), peripheral neuropathy, injury to the joint, 

history of immobilisation, repetitive knee bending or heavy weight lifting, and strong family history . Other causes 

are lower extremity misalignment, torn meniscal pathology, bone marrow lesion shown by MRI, and quadriceps 

weakness.
 11,12

 

 

Classification:- 
There are two forms of OA: 

1. Primary OA:- 

Primary osteoarthritis is a chronic degenerative disorder related to but not caused by aging, as there are people well 

into their nineties who have no clinical or functional signs of the disease. The pathophysiology of osteoarthritis 

involves a combination of mechanical, cellular, and biochemical processes. The interaction of these processes leads 

to changes in the composition and mechanical properties of the articular cartilage. Cartilage is composed of water, 

collagen, and proteoglycans. As a person ages, the water content of the cartilage decreases as a result of a reduced 

proteoglycan content, thus causing the cartilage to be less resilient. Without the protective effects of the 

proteoglycans, the collagen fibres of the cartilage can become susceptible to degradation and thus exacerbate the 

degeneration. Inflammation of the surrounding joint capsule can also occur, though often mild compared to what 

occurs in rheumatoid arthritis.
 13 

 

This can happen as breakdown products from the cartilage are released into the synovial space, and the cells lining 

the joint attempt to remove them. New bone formation, called “spurs” or osteophytes, can form on the margins of 

the joints, possibly in an attempt to improve the congruence of the articular cartilage surfaces.These bone changes, 

together with the inflammation, can be both painful and disabling
14

. 

 

2. Secondary OA
 
:- 

This type of OA is caused by other factors but the resulting pathology is the same as for primary OA, i.e. 

   Congenital or developmental disorders of joints 

   Mechanical: limb length discrepancy, malalignment, hyperlaxity, Ehlers-Danlos syndrome, Marfan‟s 

syndrome 

   Inflammatory: rheumatologic diseases, i.e., rheumatoid arthritis, SLE, all chronic forms of arthritis 

   Traumatic: injury to joints or ligaments, postsurgical 

   Infective: septic arthritis, Lyme disease 

   Metabolic: haemochromatosis and Wilson‟s disease, gout, calcium crystal deposition,    alkaptonuria 

   Endocrine: diabetes, acromegaly, hypothyroidism, obesity 

   Neuropathic arthopathy 

   Miscellaneous like haemophilia, osteonecrosis.
 15
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Etiology:- 
Exact etiology is unknown and multiple factors interact to cause this disorder. 

 

 Age: Although advance osteoarthritis may occur in many young people in early 20‟s, the frequency of condition 

escalates markedly in advancing years. Furthermore, older people are found to have rapid radiological 

progression of osteoarthritis
16

. 

 

  Sex: The Framingham Knee Osteoarthritis study suggests that knee osteoarthritis increases in prevalence 

throughout the elderly years, more so in women than in men. Females are found to have more severe OA, more 

number of joints are involved, and have more symptoms and increased hand and knee OA
17

.These observations 

and others reporting a painful form of hand osteoarthritis after the menopause suggest that loss of estrogen at 

the time of menopause increases a woman‟s risk of getting osteoarthritis, however few contrary reports are 

pouring in 
18

. 

 

 

 Obesity: Obesity preceeds rather than follow knee osteoarthritis and indeed weight loss prevents development 

of knee osteoarthritis
19

  

 

 Genetic: Hip osteoarthritis has a significant genetic component.
20 

Nodal generalised osteoarthritis is a 

polyarticular form of osteoarthritis characterized by Heberden‟s nodes occurring mainly in women of 

perimenopausal age. Heberden‟s nodes appear to be inherited independently as an autosomal dominant trait 

with greater penetrance in women.
21

  

 

 Bone density: Negative association has been reported between osteoporosis and osteoarthritis at certain sites 

particularly the hip 
22

. 

 

 Cigarette smoking: Protective influence of smoking on knee osteoarthritis has been reported from various 

studies including Framingham study
23

. 

 

 Local factors: Major direct injury particularly if resulting in a fracture of articular surface is considered a cause 

of osteoarthritis
24

.  Trauma in college years (mean age 22) increases subsequent prevalence of osteoarthritis in 

subjects in their 60‟s.
25

 

 

 Joint location: OA is more common in hip and knee joint but occur rarely in ankle. Alteration in chondrocyte 

responsiveness to different cytokines may be the reason eg. knee chondrocytes exhibit more IL-1 receptors than 

ankle chondrocytes and knee chondrocytes express mRNA for matrix MMP-8.
26

 

 

 Other: Chondrocalcinosis, crystals in joint fluid cartilage, prolonged immobilization, joint hypermobility or 

instability, peripheral neuropathy, prolonged occupational or sports stress are the important risk factors for the 

causation of OA.
27 

 

 

Abnormal Gait in Osteoarthritis Knee:- 
Walking is one of the most common movements all performences, and there is the potential that a person‟s walking 

style may damage their cartilage and thus cause the initiation of OA
13

. As the disease progresses it effect on the 

patients gait. Patients with knee Osteoarthritis seems to develop their own gait pattern and try to unload the affected 

structures during gait. More over patients with less severe knee osteoarthritis develop a gait pattern that differs from 

patients with severe osteoarthritis and control group of patients 
29

.
 
 

 

Gait of a person has a major influence on their independence which will in turn be a great relief for patient‟s family 

in the day to day life. When a person is walking the body should bear weight, provide support for locomotion and 

maintain equilibrium to achieve that gait and the body alignment should set accordingly
30

. As the mobility is 

important to the independence of the patient they strive to retain this ability even in the presence of severe 

impairment. Patient usually falls during walking. People may fall in the context of buckling (“giving way”) of the 

knee. Subjects may also fall when they fail to regain balance after tripping over an obstacle
31

. 
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Biomechanical studies indicated individual with O.A. knee walk more slowly, with less knee excursion, increased 

adduction moment and with more joint stiffness. These secondary compensatory gait adaptation in O.A. knee 

patients helps in reducing pain by decreasing ground reaction loading on knee 
32

. This prolonged usage of secondary 

gait compensation creates greater imbalances of muscle, progressively reduces muscle strength, endurance, 

flexibility and later ending to deformity 
33, 34

. 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 medial and lateral 

distance between center of mass and knee joint center
35

. 

 

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 moment
36

. 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. 

 

Effect of Retro Walking in correcting Patho-mechanics of Osteoarthritis Knee:- 

Retro walking walking has more advantageous effects compare to forward walking. During forward walking knee 

joint flexes, extends and then flexes in support phase, where as in retro walking walking knee initially extends, 

flexes and extends in support phase, prior to flexing and extending during swing . However Support swing ratio of 

backward walk is similar to forward walking with 60% support and 40% swing.  

 

Retro walking walking increases stride rate, decreases stride length and increases support time. Back ward walking 

reduces overall range of motion of knee thereby increase active functional range. Muscular structure supporting 

ankle and knee reversed their role during retro walking. It provides the primary power producer and ankle plantar 

flexors shock absorber. Direction of knee joint shear force directed forward initially during retro  walking where as 

backward in forward walking. 

 

Some studies proved that retro walking produces significantly lower patellar compressive force than forward 

walking and Retro walking helps to reduce maximal vertical force and impulsive force on knee compare to forward 

forces because of Toe heel contact pattern
36

. 

 

                                                               
                       

From previous research works it stated numerous performance differences between retrowalking against forward 

walking.  Increased stride rate and support time with decreased stride length is the hall mark of retrowalking. In this  

Toe heel contact pattern is seen and knee act as primary power producer and an ankle shock absorber 
37

 and also 

Shear force is directed forward during retrowalking, where as backward in forward walking during the initial 

support phase there by decreases external compression load.  
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It also shown significant increase in hamstring stretch during each stride, E.M.G. activity shown greater in lower 

limb muscles in backward compared to forward walk. This study correlate the result where Extension Lag, VAS, 

could have improved because of retro walking effect in improving extensor muscle activation , gaining flexibility 

with reduce reaction and shear force directing on joint. Retro walking has shown to have many health benefits. Back 

ward walking is found to be beneficial in improving the body composition and cardio respiratory fitness than 

forward wlking on treadmill 
38

. 

 

Studies shown that retrowalking on treadmill of 15 degree slope increases higher firing rate of hamstring and 

quadriceps, where vastus medialis of quadriceps shown higher activation.  

 Retro walking increases vo2max these above changes correlate with result of present study where there was 

improvement in WOMAC INDEX, Extension lag, Dynamic balance occurred due to its greater impact in increasing 

extension moment, improvising strength in functional range with decline compression force assist in improving 

physical function. 

 

Conclusion:- 

Considering the advantageous effect of Retro Walking with respect to Forward walking in decreasing the 

compressive load on knee and improving the muscular strength in functional range. Retro walking training to 

overcome pain and physical dysfunction in patients suffering from chronic OA knee. 

 

It is the concluded that implementation of retro walking as an exercise in rehabilitation of  OA Knee patients can 

reduce excessive abnormal adduction torque on knee joint and also improve functional activities.  
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