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Abstract

Background: Knee osteoarthritis (OA) is a leading cause of pain and physical disability. A
discordance often exists between radiological findings and clinical symptoms, creating a
challenge in clinical decision-making. This study aimed to investigate the relationships among
pain, physical disability, and radiographic findings in patients with knee Osteoarthritis (OA).

Methods: A total of 113 patients with knee OA who attended the knee clinic of GMCTH were
included in the study. A descriptive, cross-sectional study was conducted over 1 year. Radiographic
grading was assessed with the use of the Kellgren-Lawrence scale. The severity of knee pain,

stiffness and disability was measured using the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC).

Results: BMI is a major risk factor for osteoarthritis. On radiographic assessment, 15 patients
(13.27%) were grade 1, 45 (39.83%) were grade 2, 34 (30.09%) were grade 3, and 19 (16.81%)
were grade 4, according to the KL grading system. Mean VAS score was 6.53 £ 1.33 and was
significantly associated with KL grading when P<0.005. Kellgren-Lawrence grading scale and
age or disease duration were positively and significantly associated.

Conclusions: Knee pain, stiffness, and physical disability are significantly associated with
radiological severity in knee osteoarthritis. There is a need for an integrated assessment

combining clinical evaluation and radiological findings to guide treatment planning for patients
with knee OA.

Keywords: Kellgren Lawarence Grading; Knee Pain; Osteoarthritis; Physical Disability; Womac
Score

INTRODUCTION

Knee pain is one of the common musculoskeletal problems in older people, as its prevalence
increases with age and is one of the major causes of physical disability that leads to decreased
quality of life.! Osteoarthritis (OA) is the major cause of knee pain and physical disability in the
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elderly, which makes the patient seek medical attention.? Osteoarthritis is a joint disease affecting
the cartilage of the joint, altering the joint architecture and causing physiological alterations of
joint tissue, bone remodeling, and formation of osteophytes, leading to clinical manifestations
such as joint pain, stiffness, inability to run, and limitation of joint function. Not only does OA
cause joint pain and stiffness, but in the long term, it leads to impairment of mental health, sleep,
and decreased quality of life.?

Osteoarthritis, also known as degenerative joint disease, is a progressive degeneration of hyaline
cartilage in joints due to repetitive wear and tear.* Pain and disability are major presenting features
of knee osteoarthritis and are one of the leading causes of disability in the aging population.’
OA is regarded as a leading cause of disability in adults over 60 years globally and has been one
of the major sources of health expenditure. In 2020, 7.6% of the global population and 14.8%
of the population aged 30 years or older were estimated to live with osteoarthritis.® Based on
symptoms and clinical findings, approximately 27 million US adults and 8.5 million UK adults
have Osteoarthritis.” The prevalence of Osteoarthritis of the Knee ranges from 13.8% to 71.1%
in Asian populations.® In developing countries like Nepal, there are few studies done to evaluate
the prevalence of Osteoarthritis, and many diseased populations do not seek medical attention.’

Disability can be defined as an impairment or a mental or physical outcome resulting from a
medical condition; it can also be seen as a social construct arising from the physical and social
environments in which a person lives."” Knee Osteoarthritis is one of the disabling conditions
associated with difficulty with day-to-day activities such as walking or climbing stairs. Disability
attributed to Osteoarthritis is approximately 16%."

Various clinical instruments are available to quantify the health status of patients with knee
osteoarthritis. The self-administered Western Ontario and McMaster Universities (WOMAC)
index is a widely used clinical tool for assessing patients with knee Osteoarthritis. The WOMAC
score is based on a subjective questionnaire and consists of five questions on pain, two on stiffness,
and 17 on disability in day-to-day activities.!” The Visual Analog Scale (VAS) is validated all
over the world and is a subjective score used for the assessment of acute or chronic pain. It
consists of a handwritten 10 cm scale that measures from "no pain" to "worst" possible pain.'
VAS is a common and easy tool to assess pain and is widely used in the assessment of pain due
to Osteoarthritis.'*

Radiography is the first-line modality for evaluating knee Osteoarthritis, according to the
European League Against Rheumatism (EULAR) and the American College of Radiology (ACR).
Radiography is regarded as the gold-standard investigation for Osteoarthritis because of its ease
of availability, low cost, and high specificity.”” As radiography is the mainstay of evaluating knee
osteoarthritis, Kellgren and Lawrence (KL) introduced a classification system to reduce inter-
and intra-observer variability.'® Thus, KL grading is commonly used as a radiographic tool for
assessing knee osteoarthritis.!”

Although knee pain is a major cause of knee pain, there is a significant difference between the
radiological findings of knee osteoarthritis and the symptoms of knee pain in osteoarthritis. Some
patients with high-grade radiological osteoarthritis may not be symptomatic or have a mild degree
of symptoms. Also, patients with low-grade features of osteoarthritis may experience severe knee
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pain.”® The final stage for treatment of knee osteoarthritis is Total Knee Replacement (TKR).
However, there are no standard guidelines or criteria to indicate the necessity of TKR beyond
"enough pain" as reported by the patient, and not all patients completely improve after TKR. Pain
and radiographic features are considered important variables in evaluating patients for TKR."
Hence, this study aims to correlate knee pain and physical disability with radiological features
of knee osteoarthritis to help the treating physician and orthopaedic surgeon develop better
evaluation and treatment plans for the patient.

METHODS

A quantitative, hospital-based, observational, descriptive, cross-sectional study was conducted.*
The study was carried out at the Department of Orthopedics and Trauma Surgery, the Emergency
Department, and the Inpatient Department of Gandaki Medical College Teaching Hospital and
Research Center, Pokhara, Nepal. The study duration was one year, from 5th August 2023 to 4th
August 2024.

Study Population and Sampling

A total of 113 patients with non-traumatic knee pain who presented to Gandaki Medical College
Teaching Hospital (GMCTH) were involved in the study. A non-probability convenience sampling
procedure was used.

Sample Size Calculation

The sample size was calculated using the formula for correlation:
n=4[(za+zB)/In( 1+p)/(1-p) ) ]*2+3

Where:

The standard normal deviate for o = za = 1.96

The standard normal deviate for f =z = 1.65

Assuming a correlation coefficient (p) = 0.331 between WOMAC functional score and KL
grading®, at a 5% significance level and 95% power, the calculated sample size was 113.

Inclusion and Exclusion Criteria
The inclusion criteria were: 1) Knee pain > 4 weeks, and 2) Age >50 years.

The exclusion criteria were: 1) Post-traumatic knee pain, 2) Other arthropathies (Rheumatoid
arthritis, Seronegative arthropathies, Hyperuricemia, Pseudogout), 3) History of knee surgery,
4) Neoplasm, 5) Congenital anomalies of the lower extremity, and 6) Previous intra-articular
injection.

Data Collection

Based on the inclusion criteria, 113 consecutive patients with non-traumatic knee pain for more
than 4 weeks were included in the study. In patients with bilateral knee pain, the more painful
side was included. Written and informed consent was obtained from all patients in the prescribed
format.
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Data collection involved the following instruments and procedures:

e A detailed history, along with general, physical, and systemic examination, was
performed.

e  Vitals and cardinal signs were recorded.

o The VAS score was assessed to quantify pain intensity.

o The WOMAC score was used to assess pain, stiffness, and physical function.
e A thorough knee examination was conducted.

e Radiological evaluation of the knee was done using anteroposterior (AP) and lateral
view X-rays in a standing position.

e A semi-structured proforma containing all relevant information was filled out for each
participant.

e  The patient's condition was evaluated, and a diagnosis was made.

e  Patients were treated as per their needs with medication and physiotherapy.

The semi-structured proforma was a "self-structured proforma", designed and adopted by the
experts at the Department of Orthopedics and Trauma Surgery, GMCTH, Pokhara. It was used to
collect relevant socio-demographic, VAS, WOMAUC, clinical, and radiological information.

Ethical Consideration

Approval for the study was obtained from the Institutional Review Committee (IRC) of Gandaki
Medical College Teaching Hospital and Research Center. Written informed consent was obtained
from all patients who participated in the study. Privacy was maintained during the examination,
and the information was kept strictly confidential. Data were entered and stored in a password-
protected Excel sheet. The patient's management was not affected by their participation in the
study.

Data Analysis

The collected data were stored safely. Data were entered into Excel for Mac and analyzed using
the Statistical Package for the Social Sciences (SPSS) version 25.0 for Mac. Frequencies and
percentages were used to describe discrete variables. For continuous data, mean values were
used to measure central tendency, while range and standard deviation were used to measure
dispersion. The T-test was used to assess the significance of differences between continuous
variables. Statistical significance was assessed at the 95% confidence level, and p-values < 0.05
were considered significant. Spearman's correlation was used to test the significant association
between discrete variables.

RESULTS

Actotal of 113 patients with knee osteoarthritis were enrolled in this hospital-based, cross-sectional
study. The findings describe the population's characteristics and analyze the core correlations
between pain, physical disability, and radiological severity.
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Socio-Demographic and Clinical Characteristics

The mean age of the study population was 63.60 years with a significant predominance of females
(65.5%). Table 1 shows a significant finding of high prevalence of elevated BMI: 88.5% of
participants were either overweight (60.2%) or obese (28.3%), with an average BMI of 28.34
kg/m2. The mean duration of the knee pain was 5.97 years, a chronic condition, with the right
knee being more frequently involved (63.7%). Just over half of the participants (51.3%) reported
having morning stiffness.

Table 1: Baseline Characteristics of the Study Population (n=113)

Characteristic Value

Age (years)

Mean + SD 63.60 £9.02
Range 51 -85
Gender, n (%)

Female 74 (65.5%)
Male 39 (34.5%)
Body Mass Index (BMI), n (%)

Normal 13 (11.5%)
Overweight 68 (60.2%)
Obese 32 (28.3%)
Mean + SD 28.34+3.10
Duration of Knee Pain (years)

Mean + SD 5.97 +4.46
Involved Side, n (%)

Right 72 (63.7%)
Left 41 (36.3%)
Morning Stiffness, n (%)

Present 58 (51.3%)
Absent 55 (48.7%)

Clinical and Radiological Severity Scores

Participants reported moderate to high level of pain with a mean VAS score of 6.53 (Table
2). The mean total score of the WOMAC was 38.86 indicating high symptom burden and
functional limitation. Radiological assessment revealed that most patients had moderate to severe
osteoarthritis, and KL grades 2 and 3 accounted for 69.9% of the group.

Table 2: Distribution of Clinical and Radiological Scores (n=113)

Assessment Tool Score Range Mean £+ SD
VAS Pain Score (0-10) 3-9 6.53+1.33
WOMAC Scores

Pain Subscale (0-10) 2-11 6.46 +£2.38
Stiffness Subscale (0-8) 0-5 1.53 +£1.69
Function Subscale (0-68) 5-56 30.87+£9.13
Total Score (0-96) 14 - 68 38.86 £12.50
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Kellgren-Lawrence (KL)
Grade, n (%)

Grade 1 15 (13.3%)
Grade 2 45 (39.8%)
Grade 3 34 (30.1%)
Grade 4 19 (16.8%)

Figure 1: Distribution of Kellgren-Lawrence Grades
Associations Between Clinical Variables and Radiological Severity

Spearman correlation analysis revealed statistically significant positive relationships between
all clinical variables and the radiological KL grade (Table 3). The duration of knee pain was
significantly positively correlated (p=0.15, p<0.001) with radiological severity, meaning that the
longer the duration of symptoms, the worse the severity of radiology. This association remained
after adjustment for age, gender and BMI (p=0.13, p<0.001).

KL grading was positively and strongly correlated with pain intensity as measured by the VAS
and the WOMAC pain subscale. VAS score showed a particularly strong univariable correlation
(p=0.53, p<0.001), which was also robust in multivariable model (p=0.47, p<0.001). Similarly,
the WOMAC pain score was significantly associated with KL grade both before (p = 0.30, p <
0.001) and after adjustment (p = 0.25, p < 0.001).

Radiologic severity was also significantly correlated with stiffness and physical function. The
correlation between the WOMAC stiffness score and the adjusted model was stronger (p from
0.30 to 0.40, p<0.001). The WOMAC function score and the total WOMAC score also showed
significant, but weaker, positive correlations with KL grade that persisted after multivariable
adjustment (p<0.001 for all).

Table 3: Association of Clinical Variables with KL Grading (Spearman's Correlation)

Variable Univariable Multivariable
Analysis Analysis*

Beta Coefficient (p) p-value Beta Coefficient (p) p-value

Duration of Knee Pain 0.15 <0.001 0.13 <0.001
VAS Pain Score 0.53 <0.001 0.47 <0.001
WOMAC Pain Score 0.30 <0.001 0.25 <0.001
WOMAC Stiffness Score 0.30 <0.001 0.40 <0.001
WOMAC Function Score 0.08 <0.001 0.07 <0.001
Total WOMAC Score 0.06 <0.001 0.06 <0.001
Duration of Knee Pain 0.15 <0.001 0.13 <0.001
VAS Pain Score 0.53 <0.001 0.47 <0.001
WOMAC Pain Score 0.30 <0.001 0.25 <0.001
WOMAC Stiffness Score 0.30 <0.001 0.40 <0.001
WOMAC Function Score 0.08 <0.001 0.07 <0.001
Total WOMAC Score 0.06 <0.001 0.06 <0.001

Figure 2: Scatter Plot of Total WOMAC Score vs. KL Grade
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DISCUSSION

This hospital-based, cross-sectional study aimed to investigate the correlation between knee pain,
physical disability, and the radiological features of knee osteoarthritis. The key finding of this
research is the demonstration of statistically significant positive correlations between clinical
parameters—including the duration of pain, pain intensity (measured by VAS and WOMAC),
severity of stiffness, and degree of physical dysfunction—and radiological severity, as assessed
by the Kellgren-Lawrence (KL) grading system. These associations remained robust even after
adjusting for potential confounders such as age, gender, and BMI.

The demographic details of the sample studied are consistent with the known profile of OA
epidemiology. Participants were an average of 63.60 years, consistent with findings that OA
becomes more prevalent with advancing age.® Studies have reported a female predominance, and
this study was no exception. Major studies, including the meta-analysis of 2! *des report that knee
OA is more prevalent and incident in females than males. A range of anatomical, hormonal, and
genetic aspects often explain this. A study notes that the increased susceptibility in older females
is likely due to the postmenopausal loss of protective estrogen, which contributes to a decline in
the protective cartilage covering the knee.?

This sample had a particularly high and prevalent modifiable risk factor: 88.5% were overweight
or obese, with a mean BMI of 28.34 kg/m?, indicating that obesity is significant in relation to the
biomechanical stress associated with knee OA in this sample population. This sample's findings
parallel the meta-analysis of a study that established obesity as a principal risk factor and reported
that the risk of knee OA increases by 35% for every 5-unit increase in BMI.*? The mechanistic
link is explained by a study, which demonstrated that a 1 kg reduction in body weight results in a
4 kg reduction in load per step on the knee joint.*

The core objective of the study was to examine the relationship between clinical symptoms and
radiological findings, a topic of considerable debate in the literature. The results demonstrate a
significant positive association, consistent with findings reported by several other investigators.
A study in India also found a significant and positive correlation between KL grading and both
WOMAC and VAS scores. Furthermore, the finding that the duration of knee pain is positively
associated with KL grading is supported by a study that linked higher KL grading to accelerated
cartilage loss and greater knee pain.”

The KL grading data’s strong, statistically significant correlations with all three WOMAC
components (pain, stiffness, and function) clearly capture the burden of this condition. The
correlation indicates that as imaged damage increases, so too do the patient's pain, stiffness, and
functional deficit. This is consistent with the pathophysiology of OA as a disease of the whole
joint, in which the structural degeneration directly alters the mechanics and function of the joint.
This symptomatology is described in the literature.?

It is important to situate the results within the broader scope of the science, which within itself has
unresolved disagreements. Some research has shown weak or no correlations. A study in South
Africa, for example, found no correlation between clinical findings and the degree of radiological
severity.?” This may be the result of uneven methodologies, particularly patient selection. Their
selection, which excluded the majority of patients, consisted only of those referred to a tertiary
arthroplasty clinic after unsuccessful conservative management, which may represent selection
bias. The same goes for a study that found only a weak correlation between the Oxford Knee Score
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and KL grading.” The variation in findings across studies highlights the complex, multifactorial
nature of pain in OA, which is influenced by structural damage, psychosocial factors, central
sensitization, and individual pain thresholds (Neogi, 2013).%

There are some limitations of the study worth mentioning. The study was conducted in a single
hospital setting with a small sample size and convenience sampling, so the findings cannot
be assumed to represent the wider community. As a hospital-based study, there is an inherent
selection of symptomatic individuals who are actively seeking care. This results in missing a
segment of the population that may have radiological OA (KL grade 1 or 2) but is asymptomatic.
This selection bias towards symptomatic patients may have contributed to the more pronounced
correlation(s) observed in the study, which are likely to be weaker in a community-based sample
that encompasses asymptomatic individuals with radiological changes. There are multiple factors
influencing one’s subjective experience of pain that go beyond radiographic severity and were not
fully considered in this study.

CONCLUSION

The study shows a significant and positive correlation between pain and physical disability with
radiological features of knee OA. This means patients with higher pain and physical disabilities
are likely to have higher radiographic grades as per the KL grading. This gives the physician a
rough idea of the patient's treatment plan. However, when planning an operative procedure such
as TKA, we need to consider both clinical and radiological evaluation before surgery. Surgical
planning is based on both clinical and radiological outcomes.
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