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Abstract: 

Knee osteoarthritis is an endemic musculoskeletal condition affecting older people, which may 

leads to discomfort, limitation of physical function, and decrease standard of health. It also puts a 

remarkable economic load on the health care system.KOA is nearly affects 30–40% of the 

population by the age of 65 years. The probability of Osteoarthritis in lower extremity is more 

frequent, mainly in the knee joint because the more compression forces and strain giving rise to 

early cartilage erosion and “joint aging”. In osteoarthritic population there is considerable 

decrease in quadriceps muscles power, with strength deficiency around 20 to 45%. Persistent 

quadriceps weakness is clinically important in individual with OA because it is linked with 

diminished dynamic knee stability and physical performance. 
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Introduction: 

     Knee osteoarthritis is an endemic musculoskeletal condition affecting older people, which 

may leads to discomfort, limitation of physical function, and decrease standard of health. It also 

puts a remarkable economic load on the health care system.
1
 KOA is nearly affects 30–40% of 

the population by the age of 65 years.
2
 The probability of Osteoarthritis in lower extremity is 

more frequent, mainly in the knee joint because the more compression forces and strain giving 

rise to early cartilage erosion and “joint aging”.
3
 In osteoarthritic population there is considerable 

decrease in quadriceps muscles power, with strength deficiency around 20 to 45%. Persistent 

quadriceps weakness is clinically important in individual with OA because it is linked with 

diminished dynamic knee stability and physical performance. Additionally, quadriceps protects 

the knee joint by contracting eccentrically during early stance phase of gait. It also slows down 

the limb before the heel strike and as a result impulsive loading is reduced. Diminished 

quadriceps strength have been related with an increased knee joint loading and recent 

longitudinal studies have proved that good quadriceps strength decrease the incidence of knee 

pain, patellofemoral cartilage loss and space reduction in tibiofemoral joint.
4
 

Incidence and Risk factors:  
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According to a report published in 2010 by Times of India stated that 40% of Indian 

population suffered from OA in age group of 70 yrs or above. Additionally according to a recent 

statement given by Piramal Healthcare Limited during a national campaign in opposition to 

chronic diseases, India is predicted to be the chronic disease capital, with sixty million people 

with arthritis, by 2025. 
5
 

Risk factors of OA consist of age, hereditary, physical injuries, incorrect alignment, 

increased joint loading with obesity, increased bone density and an imbalance in physiological 

processes.
6 

International Classification of Functioning, Disability, and Health (ICF) views on 

Osteoarthritis:  

 It is seen that there is participation or activity limitation in OA population. According to 

the International Classification of Functioning, Disability, and Health (ICF) classification which 

provide a universal language worldwide to assess functional limitations and disability, 

population suffering from OA has activity limitation in the form of maintaining a standing 

position, walking short as well as long distances. The ICF also categorizes the human 

functioning and disability at both individual and population level.
 7,8 

Age related changes in joints: 

 In older adults along with aging and knee osteoarthritis there is also decrease in 

proprioception. Proprioception requires central and peripheral components. At peripheral level, 

proprioception is depending on cumulative neural inputs by mechanoreceptors (cutaneous, joint 

and myoreceptor). With aging there is decrease in the articular mechanoreceptors like free nerve 

endings, ligament receptors and pacinia joint receptor and similarly there are marked changes in 

anatomical and physiological properties of muscle spindle. These changes include decreased 

number of intrafusal fibers, decrease spindle diameter. Stretch receptors give the information to 

nervous system regarding the velocity of contraction which provides afferent response to 

intended move. Cutaneous receptors including ruffini endings, merkel disk which help to detect 

skin stretch with aging also decrease. At central level, internal feedback loops helps in 

transmitting the information between and within sensory and motor area. 
9 
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Why there is need to assess balance in OA patients?  

 Balance assessment acts as a predictor of physical function and probability of 

falls. Balance is maintained by integrated approach of afferent neurons, proprioceptive inputs, 

vestibular organ and brain. If there is any alteration in the function of the afferent neurons, any 

brain injury or decrease in the proprioceptive inputs; these all contribute to decline in the 

balance. Patients suffering from degenerative knee disease usually have decrease number of 

mechanoreceptor within the knee joint or decrease in muscle strength of quadriceps as compared 

to the asymptomatic population.
10

  

Effect of Osteoarthritis on Gait:  

Human ambulation or gait is one of the fundamental elements of independent function 

which is frequently influenced by either injury or disease. Balance and gait are interlinked with 

each other. Good balance leads to ideal gait and therefore gait deviations may hamper balance.   

In osteoarthritic knee there are so many biomechanical alteration which may lead to the gait 

deviations, for instance knee flexion contracture in OA patient leads to limited knee extension 

during heel strike which can cause reduced step length or asymmetry in step in case of unilateral 

involvement.
11

 As the age of person increases there is more prevalence of deviation from normal 

gait. The characteristics of gait deviation due to aging consist of an increase in stance width, 

increase double support time and less vigorous force developing during push off.
12

 

 Why to analysis gait in OA patients and methods to analysis gait:  

 There are many specific reasons for performing a gait analysis, like (a) to identify 

gait deviations (b) to select treatment (c) to assess the fruitfulness of treatment and  there are 

multiple approaches to analyse gait like force platform to measure ground reaction force, high 

speed video motion analysis system to measure movement. 

How Osteoarthritis linked with fall:  

 Evidences from recent studies have shown that pain intensity in knee, and knee extensor 

strength, and worsening of disease are predictors of one leg standing balance in subjects with OA 

of medial compartment. Almost thirty percent of individual with age of sixty five years probably 
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fall one time a year, and ½ of such falls cause injuries. Falls results in illness, limitation of 

movements, reduce quality of life and includes psychological fear for falling again. Postural 

imbalance increases the probability of fall. 

Risk factors for Fall :  

 Risk factors for increasing fall are presence of gait and balance disorder along 

with skeletal muscle weakness and culprit medication.
13

 Falls and instability commonly occurs 

while movement-related activities like reaching for a object placed on height and less commonly 

in motionless activities. Upto now balance and chances of fall in individuals with knee 

osteoarthritis are evaluated by different means and assessment protocols.
14

 Specifically balance 

is analyzed quantitatively on force platform by calculating the weight distribution, difference 

between the feet. 

Recently used assessment tools in clinical practice:  

 As in the previous studies it has been stated that author states that there is 

impairment of balance and gait in patient of OA and an accurate evaluation of gait and balance 

control in knee OA patient is necessary before further treatment. Recently Berg balance scale 

(BBS) and Time Up and Go Test (TUGT) used as clinical outcome measure for balance and gait 

analysis. As OARSI recommends number of performance-based evaluation of physical function 

are best suited for older individuals (> 40 years) with confirmed diagnosis of hip and knee 

osteoarthritis, and among that TUGT is one of the performance-based evaluation of physical 

function which comprises of recommended activity like ambulatory transitions.  

In the TUGT, the evaluator notes the time required to stand up from a chair (~ 46cm of 

height), walk and turn around a cone placed at 3 meters distance, come back and sit again on 

chair. 
15 

The BBS is a reliable and valid measure to evaluate balance in population with OA.
16

The 

BBS was evolved by Berg and co workers with an objective to measure balance (static and 

dynamic). It consists of fourteen usual components of daily life, like standing, standing up, 

sitting, leaning forward, transferring, turning etc, which assess posture control, including the 
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stable, dynamic balance and flexibility. The highest possible score of the BBS is 56. The test is 

considered simple, easy to apply and safe for assessment of elderly subjects.
15

 

There are many scales which are used in the previous studies which focus on tightness, 

pain and physical activity in case of OA in knee and out of which WOMAC is seen to be a 

disease specific scale. This scale consists of 5 components in pain and 2 and 17 components 

related to tightness and physical activity respectively. Each item is scored on a 5-point from 0 - 

4. The LK (version 3.1) of the WOMAC was used in our study.
17

 

The POMA was given by Tinetti, made public first time in 1986, is broadly used for 

evaluation of mobility impairment and fall probability in older adults and in some neurological 

conditions like stroke. It is easily applicable in out-patient department setup. The POMA scale 

composed of two components one is balance (POMA-B) and second is gait (POMA-G). In 

balance component, the subjects confront to different positions like sitting, standing and standing 

with eyes closed. The tasks involved in balance component are related to the activities of daily 

living. But in the gait assessment subscale various qualitative details of the walking pattern are 

assessed. Initially, the POMA was invented to predict falls only but later on the scale is also used 

to evaluate limitation of movement and to find out the consequences of interventions.
18

 

Lequesne index: Lequesne et al gives an index of severity for osteoarthritis for the knee (ISK). 

The purpose of this index is to find the effectiveness of therapeutic interventions. There are total 

three Sections in this index they are about pain, distance walked and ADL. Maximum index 

score is twenty four. 

Conclusion:  

 There is very little evidence present on the effectiveness of treatment for balance and gait 

impairments because of lack of standardized outcome measures to quantify the same in a clinical 

setup and daily basis in patients with knee OA. This study will help the reviewer to know about 

the osteoarthritis and its consequences on lifestyle of a person and the scales are also given 

which can measure the disabilities, balance and gait alteration which helps in establish an 

 effective and easy tool to measure these abnormalities in order to analyze the severity of the 

disease and therefore formulate a better management of such patients. With the help of these 
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scales, both gait and balance impairments could be assessed along with differentiation of those 

impairments which can be due to gait deviations. Furthermore, we can individualize the 

treatment plans based on functional limitations in daily clinical set up for better management and 

enhancing the effectiveness of physiotherapy rehabilitation. 
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