Radiological Grading of Osteoarthritis of the Knee and Its Correlation with Functional Disability
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	Abstract: Background:  Osteoarthritis is highly prevalent and causes major functional disability, but radiographic severity often shows poor correlation with pain and patient-reported outcomes. Variations in methods and confounding factors contribute to this inconsistency. Given inconsistent evidence in existing studies, this research aims to determine the correlation between radiographic severity of knee OA and patient-reported pain levels and functional outcomes. Aim: The aim of this study was to analyze the correlation between objective radiographic severity of knee OA and patient-reported functional outcomes. Material and methods: This cross-sectional study was conducted at DY Patil University, School of Medicine, Ambi, including 40 patients aged 60 years and above with clinically and radiologically confirmed knee osteoarthritis. Patients with post-traumatic arthritis or prior TKA were excluded. All participants provided informed consent. Weight-bearing, three-view knee radiographs were obtained and evaluated by two trained observers who measured medial, lateral, and patellofemoral joint spaces. Osteoarthritis severity was graded using the Kellgren–Lawrence (KL) classification, ranging from grade 0 (no changes) to grade 4 (severe joint space narrowing, osteophytes, sclerosis, and deformity). Results: The findings demonstrate a clear relationship between radiographic severity of knee osteoarthritis and patient-reported symptoms. Most patients were in the early to moderate KL grades (Grades 1 and 2), yet already showed significant functional difficulty in daily activities such as rising from sitting, stair climbing, standing, and bending. WOMAC scores reflected moderate pain, stiffness, and substantial functional limitation. As OA severity increased on radiographs, pain levels also rose, with severe pain becoming more frequent in Grades 3 and 4. These results indicate that advancing radiographic changes strongly correlate with worsening pain and functional impairment, highlighting the progressive impact of knee osteoarthritis on patients’ daily living and quality of life. Conclusion: The study shows a clear correlation between radiographic severity of knee osteoarthritis and patient-reported symptoms. Even though most patients were in KL Grades 1 and 2, they already experienced noticeable pain and difficulty with daily activities. As radiological grade increased, pain severity and functional disability also increased. Higher KL grades (3 and 4) were associated with more severe pain and greater limitation on WOMAC scores. Overall, worsening radiographic changes closely reflected worsening pain, stiffness, and functional impairment.
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INTRODUCTION
[bookmark: _GoBack]Osteoarthritis (OA) is the most common degenerative condition worldwide, with prevalence varying based on clinical, radiographic, or combined diagnostic criteria. 1Radiographic OA increases from age 40 in men and 50 in women and is consistently more common in females.2 Knee OA is a major cause of functional disability and loss of independence among middle-aged and elderly individuals.3 Osteoarthritis involves progressive cartilage loss, subchondral bone remodeling, and synovial inflammation, leading to joint space narrowing and reduced cushioning.4 Synovitis, cytokine-mediated inflammation, and osteophyte formation further worsen pain, stiffness, and functional decline. 5Factors influencing functional impairment include pain severity, comorbidities, lower educational status, and radiographic grade. However, the relationship between radiographic severity and clinical disability remains inconsistent.6 While some studies report a modest correlation, others show little or none. Proposed reasons for this discordance include variability in research methods, unadjusted confounding factors, small sample sizes, lack of patellofemoral radiographs, and limited use of standardized tools.7-10 These issues highlight the need for more robust and standardized evaluative approaches in knee OA research. The majority of current literature remains inconclusive regarding the correlation between radiographic findings of knee OA and pain scores. The aim of this study was to analyze the correlation between objective radiographic severity of knee OA and patient-reported functional outcomes. 

Aim: To analyze the correlation between objective radiographic severity of knee OA and patient-reported functional outcomes, pain scores. 


MATERIAL AND METHODS
This cross-sectional study was conducted at DY Patil University, School of Medicine,Ambi under development of Orthopaedic and Radiology. A total of 40 patients diagnosed with knee osteoarthritis (OA) attending the Orthopaedics Department were included. They were thus transferred to Department of Radiology for OA confirmation radiologically. All participants provided informed consent prior to enrolment. Patients aged 60 years and above with clinically and radiologically confirmed knee OA were selected, while those with post-traumatic arthritis, a history of bilateral total knee arthroplasty (TKA), or prior contralateral TKA were excluded. Each patient underwent three-view, weight-bearing radiographs of the affected knee during their clinical visit department of Orthopedics at DY Patil University, School of Medicine, Ambi. Radiographs were assessed at peak symptom presentation. Two trained observers independently measured medial, lateral, and patellofemoral joint spaces in millimetres. Severity of OA was graded using the Kellgren–Lawrence (KL) classification systems. The KL scale ranges from grade 0 (no radiographic changes) to grade 4 (severe joint space narrowing, osteophytes, sclerosis, and deformity). All data was collected and analyzed using Microsoft excel and OpenEpi software version 2.3.1.


RESULTS
All 40 cases with OA were screened radiologically and following results were seen. Mean age was 65.5 +3.2 years and majority were females73%. 
Table 1: OA knee grading depending on Kellgren–Lawrence (KL) classification
	Grade
	Frequency
	Percentage

	Grade 1
	12
	30

	Grade 2
	16
	40

	Grade 3
	8
	20

	Grade 4
	4
	10

	Total
	40
	100


The Kellgren–Lawrence (KL) grading of knee osteoarthritis among the 40 patients showed that most cases fell within the early to moderate stages of the disease. Grade 2 was the most common, seen in 40% of patients, followed by Grade 1 in 30%, indicating mild-to-moderate degenerative changes in the majority. More advanced OA was less frequent, with Grade 3 present in 20% and severe Grade 4 changes observed in only 10% of cases. Overall, the distribution suggests that most patients presented with symptomatic OA before progressing to late-stage radiographic severity.

Figure 1 shows how often patients with knee osteoarthritis experience pain during daily activities. The most difficult tasks were rising from sitting, descending stairs, and standing for long periods, indicating significant functional limitation. Activities involving bending, stair climbing, and walking also caused notable discomfort. Overall, the chart highlights that knee OA commonly affects weight-bearing and movement-related tasks.
Table 2: WOMAC Score
	Womac score
	Mean
	SD

	Pain score
	13.2
	2.1

	Stiffness score
	4.1
	1.1

	Function score
	43.9
	8.6



 Depending on Western Ontario and McMaster Universities Osteoarthritis Index mean pain score was 13.2, stiffness score was 4.1 and function score was 43.9.


Figure 2 shows the relationship between OA knee grade and pain severity. In Grade 1 and Grade 2 OA, most patients experienced mild to moderate pain, with only a few reporting severe pain. As OA progresses to Grade 3 and Grade 4, severe pain becomes more common, while mild pain decreases sharply. This indicates that pain intensity increases with higher radiological grades of osteoarthritis.

On correlation between Radiographic grading of osteoarthritis and functional status, the correlation co efficient was -1.3 and p value was 0.012, which shows statistical significance. 
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DISCUSSION
In our study of 40 patients with knee osteoarthritis (OA), the mean age was 65.5 ± 3.2 years, with a predominance of females (73%), consistent with the higher prevalence of OA in older women reported in previous literature. Radiographic assessment using the Kellgren–Lawrence (KL) grading system revealed that most patients had early to moderate OA, with Grade 2 being the most common (40%), followed by Grade 1 (30%). More advanced OA (Grade 3 and 4) was less frequent, seen in 20% and 10% of patients, respectively. These findings suggest that most patients seek care during the symptomatic phase before significant radiographic deterioration occurs. Functional limitations, assessed via daily activity charts, were most pronounced in tasks requiring weight-bearing and movement, such as rising from sitting, descending stairs, and prolonged standing. Mean Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) scores indicated moderate pain (13.2), stiffness (4.1), and functional impairment (43.9). Pain severity increased with higher KL grades, aligning with the observation that Grade 3–4 patients reported more severe pain than those with Grade 1–2 OA. Our correlation analysis demonstrated a statistically significant negative correlation between radiographic grade and functional status (r = -1.3, p = 0.012), highlighting that worsening radiographic OA is associated with reduced functional capacity. Comparing these findings with existing studies, Radhakrishnan et al.2 also observed significant differences in functional scores (KSS, OKS, SF-36) between moderate and severe OA, although joint space narrowing did not consistently correlate with functional outcomes. Abdul Aziz et al. 3similarly reported that pain and disability were higher in patients with KL Grade 3–4 OA, with moderate correlation between radiographic grade and functional disability (rs = 0.48, p < 0.001). Zenat A Khired6 reported proportional functional limitation with increasing radiographic severity, especially during stair descent, which mirrors our findings regarding weight-bearing tasks. However, some studies show less consistent relationships. Wynand Steenkamp et al.3 found no significant correlation between BMI or WOMAC scores and radiological grades, and Duygu Cubukcu et al. 11observed no association between WOMAC subscores and KL grade, although age and disease duration correlated positively with KL grade. These discrepancies may reflect differences in sample size, population characteristics, or the sensitivity of functional assessment tools. Overall, our findings reinforce the concept that radiographic severity of knee OA is associated with increased pain and functional limitation, particularly in weight-bearing activities. These data underscore the importance of early identification and management of OA to maintain functional independence and reduce disability. Functional assessment should complement radiographic evaluation, as structural changes alone may not fully capture patient-reported limitations.

CONCLUSION
The findings of this study demonstrate a clear relationship between the radiographic severity of knee osteoarthritis and patient-reported symptoms, including pain, stiffness, and functional limitation. The majority of patients were in the early to moderate radiological stages (KL Grades 1 and 2), yet they already reported notable discomfort during routine, weight-bearing activities such as rising from a chair, stair climbing, and prolonged standing. This suggests that symptomatic impairment can begin early, even before advanced radiographic deterioration develops. As OA severity increased, patient-reported outcomes worsened. WOMAC scores reflected moderate pain and functional restriction in the study population, and the analysis of pain severity across KL grades showed a progressive rise in severe pain from Grade 3 onward. Patients with higher KL grades exhibited markedly more severe pain and greater functional compromise, highlighting a strong correlation between structural joint degeneration and symptom burden. Overall, the results emphasize that radiographic progression of knee OA is closely aligned with worsening pain and declining functional ability, underscoring the need for early diagnosis and targeted intervention to prevent progression and improve quality of life.
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Figure 1: Pain in doing day to day activity  
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Figure 2: Grading of OA knee and Pain severity
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