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Abstract 

Background 

Osteoarthritis of the knee is a complex 

musculoskeletal disorder which not only is a 

degenerative disorder of articular cartilage but synovium 

and subchondral bone are also affected.1 The prevalence 

of osteoarthritis in India has been estimated to be around 

28.7% which has been calculated based on data from five 

Indian states.2 It is graded radiographically using the 

classical Kellgren-Lawrence scale, functionally with 

WOMAC score and QoL with SF-36. Some 

discrepancies have been seen in some patients of OA 

between the radiographic grade of OA and functional 

status and QoL. The purpose of this study is to help the 

healthcare professionals better understand the limitations 

brought by OA to functional status and QoL in 

concordance with radiographic grading. 

Objectives 

To study the association of radiography and 

grading using Kellgren-Lawrence scale in primary knee 

unilateral or bilateral osteoarthritis using anteroposterior 

standing view with functional status using Western 

Ontario and McMaster Universities Osteoarthritis 

Index(WOMAC) and Health Related Quality of Life 

using Short Form 36 (SF-36) in the age group of 35 to 70 

years. 

https://www.ijmsar.com/
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Methods 

Study Site and Populations 

The patients with primary knee OA visiting the 

outpatient department of NILD, Kolkata as per the 

inclusion and exclusion criteria. 

Study Design and Sampling Strategy 

It is an observational, cross-sectional and 

descriptive study over a period of one year after getting 

Institutional ethical committee clearance. Total number 

of patients selected for the study were 194 with primary 

knee OA meeting the inclusion criteria. Each patient was 

stratified on KL scale for OA grading using stress 

radiographs. Both WOMAC and SF-36 for functional 

status and QoL assessment respectively were done for 

each patient. Statistical analysis was performed using 

SPSS-18, Epi-info, and Graphpad Prism. 

Results 

A total of 194 patients with OA knees with 

different grades of radiographic changes were analysed 

using Pearsons correlation test. Positive correlation was 

found between radiography using KL grade and 

functional status using WOMAC score with statistical 

significance (p value <0.0001). Negative correlation was 

found between radiography and QoL using SF-36 and 

was statistically significant (p value < 0.0001). 

Conclusions 

There is concordance between radiographic 

grading and functional status of the patient with OA 

knee; and between radiographic grading and QoL of the 

patient with OA knee.  

Keywords 

Knee osteoarthritis, Functional status, Quality of 

life, WOMAC Score, SF-36, Kellgren-Lawrence, 

Introduction 

Overview 

       Osteoarthritis of the knee is one of the leading cause 

of  pain, loss of  function and decreased quality  of  life  

among the rheumatic diseases in adults.1 It represents a 

complex musculoskeletal disorder with multiple genetic, 

constitutional and biomechanical risk factors including 

the invasive knee procedures2. 

Prevalence 

       It is estimated that the cost of osteoarthritis 

accounted for 0.28% of the GNP in Asia3. The 

prevalence of osteoarthritis in India has been estimated 

to be around 28.7% which has been calculated based on 

data from five Indian states.4 Worldwide the prevalence 

of OA is estimated to be around 9.6% in men and 18% in 

women aged over 60 years of age.5 And 4 out of every 5 

will have limitations in movement and 1/4 out of these 

will have issues performing their major daily activities.5 

It is estimated that over 14 million people in the US are 

having symptomatic OA and 7 million among this group 

are having advanced OA.6  Women are having more 

burden of OA knees than men worldwide with an 

increased incidence after menopause. 7,8 

Signs and Symptoms 

 Knee pain which is persistent along with limited 

morning stiffness are persistent features of OA as 

defined by ACR criteria.9 Pain in the knee and any three 

of; over 50 years of age, less than 30 minutes of morning 

stiffness, crepitus on active motion, bony tenderness, 

bony enlargement, no palpable warmth of synovium6. If 

radiology is included in the diagnosis of osteoarthritis 

then pain in knee along with any one of over 50 years of 

age, morning stiffness of less than 30 minutes and 

crepitus on active motion and osteophytes.10 Other 

complaints include noisy knee, giving way, locking and 

sometimes exacerbation in cold weather. Bony 

tenderness, bony enlargement, joint  

effusions are other findings seen in OA. Joint laxity, 

limitation of motion and malalignment occur after a long 
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time of knee OA. Genu varum and flexion contracture 

are usually seen in late stages of OA. 

Investigations 

       OA knee is diagnosed with clinical and radiographic 

evidence. Plain radiography is cost effective and readily 

available.11,12Kellgren and Lawrence (KL) in 1957 

established the radiographic classification of knee 

osteoarthritis.13 

Treatment 

      The goal of OA treatment is the alleviation of pain, 

improvement of function and improvement in QoL. 

Patients receive both pharmacologic and non-

pharmacologic therapy.  

 Body weight reduction in patients who are 

overweight improves both function and symptoms in 

knee OA patients.15 ACR 2012 recommends muscle 

strengthening and low impact aerobic exercises.16,17 

 Physical therapy (PT) has shown to improve 

both mobility and pain in knee OA using various PT 

programmes.18,19 Aquatic, Tai Chi, aerobic, 

hydrotherapy along with muscle strength training have 

been shown to increase the functional ability, joint 

stability and pain scores.20 Isotonic, isometric and 

isokinetic exercises are commonly used but eccentric 

exercises have been shown to decrease pain levels in 

knee OA.20,21 Heat, cold, light, pressure,22 

electromagnetic therapy23,24 has been used for 

improvement in pain and preservation of morphology of 

articular cartilage. Assistive devices and braces, walking 

aids have been shown to significantly decrease the pain 

25,26  

Acetaminophen has been found to be good for short term 

analgesia.27 Capsaicin has 50% reduction in pain as 

compared to placebo.28,29 Intra-articular corticosteroids 

have shown short term relief in pain. 30,31 Diacerein 

showed short term benefit for pain.32 Duloxetine is used 

in chronic knee pain in OA.33 Glucosamine showed 

mixed results in pain relief and physical function in  

studies.34,35 Hyaluronic acid (intra-articular) has small 

but significant effect on pain relief.30,36 Oral non-

selective NSAIDS have effect in relief from pain. 

Topical NSAIDS are useful in knee OA pain.37 Codeine 

has moderate benefit in knee OA pain, with oxycodone 

having small to moderate benefit and morphine with 

small benefit.38 Tramadol has small but statistically 

significant benefit in pain relief.39 Risedronate higher 

doses of 15mg per day reduces the level of marker of 

cartilage degradation (CTX-II) which helps in reduction 

of radiological progression of knee OA.40 Rosehip has 

positive effect on pain.41 

 Arthroscopic surgery for knee OA has no 

significant additional benefit when compared with 

physical and medical therapy.42 Osteotomy is useful in 

knee OA patients with nonalignment like genu varum or 

bowleg deformity.43,44 Knee arthroplasty is performed 

after conservative treatment fails or are ineffective with 

improvement in pain and function.45,46 Joint fusion 

relieves pain at the cost of motion. Joint lavage has no 

relief either in pain or function.47 

Functional Ability
 

 Functional ability of the knee declines with age. 

This disability is compounded by social, biological and 

psychological factors.48 For assessing the functional 

status in these patients, WOMAC score is the most 

widely used scale.49 The American College of 

Rheumatology notes that the test-retest reliability of the 

WOMAC varies for the pain, stiffness, and function sub-

scales and generally meets the minimum standard." 

Reliability for the physical function scale "has been more 

consistent and the stiffness sub-scale has shown low test-

retest reliability.”50 
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Quality of life 

          ‘WHO defines Quality of Life as an individual's 

perception of their position in life in the context of the 

culture and value systems in which they live and in 

relation to their goals, expectations, standards and 

concerns. It is a broad ranging concept affected in a 

complex way by the person's physical health, 

psychological state, personal beliefs, social relationships 

and their relationship to salient features of their 

environment.’ 51The health related quality of life most 

widely used is SF-36 developed by RAND US. RAND 

developed the 36-Item Short Form Health Survey (SF-

36). SF-36 is a set of generic, coherent, and easily 

administered quality-of-life measures. These measures 

rely upon patient self-reporting and are now widely 

utilised by managed care organisations and by Medicare 

for routine monitoring and assessment of care outcomes 

in adult patients. The RAND 36-Item Health Survey 

(Version 1.0) taps eight health concepts:  physical  

functioning, bodily  pain,  role  limitations  due  to  

physical  health  problems,  role  limitations  due  to  

personal  or emotional  problems,  emotional  well-being,  

social  functioning,  energy/fatigue,  and  general  health 

perceptions. 

Purpose of the study 

        Some patients with low grade osteoarthritis may 

present with decreased levels of functional status and 

some patients with high grade osteoarthritis may present 

with good functional status. The discrepancy between 

pain and radiographic changes may be explained by the 

propensity of some OA patients to develop sensitised 

central nociceptive circuits that enhance pain during 

various states of peripheral tissue insult. It was to our 

understanding that only few cross-sectional studies have 

been done in Indian set up till date to look for association 

between radiographic grading with functional status and 

QoL in patients with OA knees.  So this study was done 

to have a better understanding of the association so that 

interventions to treat these patients  can be done earlier. 

Materials and Methods 

The Study was conducted in outpatient 

Department in Tertiary Care Hospital in NILD, Kolkata. 

This study was cross-sectional, observational and 

descriptive study conducted from June 2018 to June 

2019 (1 year). The sample size was 194 based on 

previous study showing prevalence of 28.7%.4 

Inclusion criteria 

a.  Primary knee osteoarthritis 

b.  Age group 35-70 years 

c. Patients fulfilling the American college of 

Rheumatology criteria for  osteoarthritis 

d. Patient willing to participate in the study 

Exclusion criteria  

a. History of ligamentous injuries in the knee 

joint 

b. History of intra-articular injections in knee 

joint 

c. Fractures around the knee 

d. Infection in and around knee 

e. Myofacial pain 

f. Bursitis around the knee joint 

g. Secondary knee osteoarthritis 

Methodology 

Institutional scientific and ethical committee 

clearance was taken for the study. Patients were selected 

according to inclusion and exclusion criteria. A total of 

194 patients were examined and selected meeting the 

criteria in the outpatient setting in National Institute for 

Locomotor Disabilities, Kolkata. Informed written 

consent was taken. Each participant was advised stress 
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radiograph of the knees to grade them into Kellgren-

Lawrence Scale11,12,13,14   KL scale.  

The instrument for measuring the functional 

status of knee OA patients was Western Ontario and 

McMaster Universities Osteoarthritis Index (WOMAC) 

score. 

The instrument for measuring QoL for the 

patients was Short From (SF-36), which is a 

questionnaire based tool and contains 36 questions 

pertaining to health related QoL.  

Statistical Analysis 

        For statistical analysis data was analysed by SPSS 

(version 24.0; SPSS Inc., Chicago, IL, USA) and 

GraphPad  Prism  version  5.  Correlation was calculated 

by Pearson correlation analysis. P-value ≤ 0.05 was 

considered for statistically significant. 

Results and Observations 

A total of 194 patients who came to NILD in out 

patient department were examined who met the inclusion 

criteria. Each patient was stratified on KL-scale, 

WOMAC score and SF-36. 7(3.6%) patients had 31-40 

years of age, 46(23.7%) patients had 41-50 years of age, 

81(41.8%) patients had 51-60 years of age and 

60(30.9%) patients had 61-70 years of age. 117(60.3%) 

patients were female and 77(39.7%) patients were male. 

Standing radiographs showed 41(21.1%) patients had 

KL-grade 1, 80(41.2%) patients had KL-grade 2, 

54(27.8%) patients had KL-grade 3 and 19(9.8%) 

patients had KL-grade 4. The mean age (mean ± s.d.) of 

the patients was 55.9330 ± 8.1254 years. The mean of 

Pain subscale of the patients was 8.2943 ± 2.3953. The 

mean of Stiffness Subscale of the patients was 3.9881 ± 

0.8377. The mean of Function Subscale of the patients 

was 32.0161± 11.2827. The mean of  WOMAC (mean ± 

s.d.) of the patients was 44.2977 ± 13.8904. The mean 

physical function (mean ± s.d.) of the patients was 

26.0825 ± 20.8526. The mean role limitation physical 

(mean ± s.d.) of the patients was 12.2423 ± 30.0302. The 

mean role limitation emotional (mean ± s.d.) of the 

patients was 15.4691 ± 34.7573. The mean energy 

fatigue (mean ± s.d.) of the patients was 53.6856 ± 

21.6172. The mean energy fatigue well-being (mean ± 

s.d.) of the patients was 61.2113 ± 18.5871. The mean 

social function (mean ± s.d.) of the patients was 53.5954 

± 20.7703. The mean pain (mean ± s.d.) of the patients 

was 51.6237± 22.3188. The mean general health (mean ± 

s.d.) of the patients was 43.0928 ± 20.2503. The mean 

change in health (mean ± s.d.) of the patients was 

22.1503 ± 16.6822.  
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[Table/Fig 1]  Correlation of Physical Function, 

Role limitation Physical, Role limitation emotional, 

Energy fatigue, Emotional Well-being, Social Function, 

pain, General health and Change in Health with X-ray 

KL-grade.  

[Table/Fig 2] Negative correlation was found 

between Physical Function and X-ray KL-grade and it  

was statistically significant (p<0.0001).[Table/Fig 3] 

Negative correlation was found between Role limitation  

 

Physical and X-ray KL-grade and it was statistically 

significant (p<0.0001). [Table/Fig 4] Negative 

correlation was found between Role limitation emotional 

and X-ray KL-grade and it was statistically significant 

(p<0.0001). [Table/Fig 5] Negative correlation was 

found between Energy fatigue and X-ray KL-grade and it 

was statistically significant (p<0.0001). [Table/Fig 6] 

Negative correlation was found between Emotional 

Well-being and X-ray KL-grade and it was not 
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statistically significant (p=.867). [Table/Fig 7] Negative 

correlation was found between Social Function and X-

ray KL-grade and it was statistically significant 

(p<0.0001). [Table/Fig 8] Negative correlation was 

found between Pain and X-ray KL-grade and it was 

statistically significant (p<0.0001). [Table/Fig 9] 

Negative correlation was found between General health 

and X-ray KL-grade and it was statistically significant 

(p<0.0001). [Table/Fig 10] Negative correlation was 

found between Change in Health and X-ray KL-grade 

and it was statistically significant (p=001). 
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Discussion 

 In this study we observed a significant positive 

correlation between WOMAC score and radiographic 

abnormality of knee in patients with OA. This finding 

was in concordance with the cross-sectional study done 

on the Indian population by J GeethaKalpana on 222 

patients with OA in 2017 which showed a positive 

association between WOMAC and KL grading.52 The 

same finding was found by Sanghi D, et al in 201153 and 

Umar Abdul Aziz et al in 2019. 54 

 This study also showed a strong correlation 

between radiographic grading and QoL using SF-36. All 

parameters like physical functioning, role limitation due 

to physical health, role limitations due to emotional 

problems, energy/fatigue, emotional well-being, social 

functioning, pain and general health were negatively 

correlated with radiographic findings and were 

statistically significant (p-value < 0.0001) except in case 

of emotional well-being which was not statistically 

significant (p value = 0.867). This finding was well 

corroborated from Kim IJ who did a prevalence study in 

2011 on 514 Korean subjects and found that knee pain 

was substantially correlated with WOMAC score and 

negatively correlated with health related QoL using SF-

36.55 Wilson R et al did a cross-sectional study in 2018 to 

estimate the multi-dimensional health impact of 

radiographic OA and quantify the overall health related 

quality of life on 2895 from radiographic knee OA 

patients and 3202 for general population from National 

Health Measurement Study in New Zealand and found 

radiographic knee OA is significantly associated with 

worse health related QoL across most dimensions of 

health.56 Helminen EE, et al. conducted a one year 

prospective RCT in 2016 on 111 patients with Kellgren-

Lawrence grades of 2-4 to identify the determinants of 

pain and functioning using WOMAC score in knee 

osteoarthritis and found that multiple psychological 

factors using RAND-36 health related QoL in people 

with knee osteoarthritis pain are associated with the 

development of disability and longer term worse pain.57 

Conclusion 

   A positive correlation was found between 

radiography grading using KL grade and WOMAC score 

with statistical significance.A negative correlation was 

found between radiography grading using KL grade and 

health related QoL using SF-36.There was statistical 

significance between all parameters of health related 

QoL (except emotional well-being) and KL grade. 

   No discordance was found between WOMAC 

score and health related QoL SF-36. There was a 

negative correlation between all parameters of health 

related QoL SF-36 and WOMAC score. 

   Therefore, it can be concluded that there is a 

correlation between the X-ray finding of patients with 

knee OA and functional status using WOMAC and 

health related QoL using SF-36. So, the null hypothesis 

is wrong, and the correlation is well established. 

Limitations 

There are several limitations of this study: 

 This study was done only in one centre in National 

Institute for Locomotor Disabilities, Kolkata and 

therefore is a single centre study. The majority of the 

studies done on prevalence studies are multi-centric. 

 The majority of the studies done on the correlation 

between radiographic finding and WOMAC score 

and health related QoL using SF-36 were done 

outside India and therefore the majority of the 

references were drawn from the international studies. 
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