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ABSTRACT

Background: Knee osteoarthritis (OA) is a common degenerative joint disease.
Radiographic evaluation remains a cornerstone in diagnosis, staging, and
monitoring disease progression, with the Kellgren-Lawrence (K-L) grading
system widely used for severity assessment. However, variability among
observers, especially between experienced and less experienced orthopaedic
surgeons, may influence diagnostic consistency. The objective is to evaluate
interobserver variation in the assessment of knee OA severity on plain
radiographs using the K-L grading system between experienced and
inexperienced orthopaedic surgeons.

Materials and Methods: A total of 128 anteroposterior (AP) standing knee
radiographs of patients aged above 40 years were assessed. Twenty orthopaedic
surgeons (8 with >5 years experience and 12 with <5 years experience)
participated in the study. Radiographs were graded using the K-L system via an
online platform. Data were analysed for interobserver agreement using
intraclass correlation coefficients (ICC).

Results: The mean score of observers with less experience was 26.38 + 8.741,
while that of experienced observers was 16.26 + 6.455. The interobserver
agreement showed a high ICC value 0f 0.938 (95% CI: 0.912-0.956) for average
measures and 0.883 (95% CI: 0.838—0.916) for single measures (p<0.001).
Conclusion: The study demonstrated excellent interobserver reliability in K-L
grading of knee OA between experienced and inexperienced orthopaedic
surgeons. While experienced surgeons tended towards slightly more consistent
grading, statistical analysis revealed no significant variation between the
groups.

Keywords: Osteoarthritis, Interobserver variability,
grading, Knee radiographs, Orthopaedic surgeons.

Kellgren-Lawrence

INTRODUCTION

One of the leading causes of long-term impairment in
people worldwide is osteoarthritis (OA) of the knee,
which is particularly common among the elderly
Hunter DJ et al. (2019).1 Gradual articular cartilage
degradation, subchondral bone remodelling, and
variable levels of synovial inflammation are
characteristics of the syndrome Allen KD et al.
(2015).11 Plain radiography is still widely used in
clinical and research settings, even though more
recent imaging modalities, such magnetic resonance

imaging (MRI), provide better visualisation of soft
tissues, bone marrow oedema, and cartilage. Its
widespread availability, affordability, and the
relative simplicity of picture interpretation account
for its continued usage Roemer FW et al.(2022);
Braun HJ et al. (2011); KELLGREN JH et al.[-]

The Kellgren Lawrence (K L) grading scale was first
used in 1957 and is now one of the most often used
methods for radiological evaluation of OA Quinn L
et al. (2023).°) By considering the presence of
osteophytes, joint space narrowing, subchondral
sclerosis, and changes in bone morphology, the
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approach ranks the severity of OA on a continuum
from grade 0 (no symptoms of OA) to grade 4 (severe
OA) Guermazi A et al. (2013)."? The K L grading
system has been around for a while, although it has
its detractors. One persistent issue is its intrinsic
subjectivity, which raises concerns regarding
interobserver variability as different doctors may
award different grades based on the same
radiographic picture Steenkamp W et al. (2022).0!
The degree of agreement or disagreement between
several radiography interpreters while evaluating
identical pictures is known as interobserver
variability. Differences in clinical training, years of
experience, knowledge with imaging criteria, and
interpretative style can all lead to discrepancies in
interpretation when it comes to knee OA Zhang W et
al. (2008).7 For several reasons, it is crucial to
guarantee uniform and reproducible grading. First,
proper diagnosis is essential to good patient care;
incorrect categorisation might result in unsuitable
treatment options. Second, grading is essential to
research because it supports longitudinal monitoring,
outcome evaluation, stratification, and patient
inclusion criteria Javaid MK et al. (2012).1'%
Interobserver agreement, however, varies widely,
with reported levels varying from modest to high
agreement, depending on reader skill and
methodological background, according to previous
studies on K-L grading Knights AJ et al. (2023).0!
In routine practice, orthopaedic surgeons with
varying degrees of expertise frequently examine knee
radiographs. Whether these disparities in experience
directly result in variations in grading accuracy and
dependability is yet unknown. Eckersley T et al.
(2021),1'?1 Decisions on patient treatment may suffer
if non-expert readers consistently overestimate or
underestimate K L grades. Determining the necessary
experience, calibration sessions, or standardised
training to lower variability can be guided by an
understanding of this possible difference. Jiang T et
al. (2024).013)

Even though radiographic results are frequently used
in osteoarthritis research, interobserver reliability
data are frequently left out of studies. This disparity
contrasts sharply with the assumption that
radiographic grading would serve as the foundation
for uniform, trustworthy assessment in open access
research. Relatively few studies offer such
information, especially when it comes to radiological
characteristics like osteophytes or joint space
narrowing, according to a systematic review looking
at interobserver reliability in hip and knee OA Vina
ER et al. (2018).1 Larger, more meticulously
planned experiments with a clear evaluation of
interobserver reliability across grades and attributes
were suggested by the authors.

Recognising these shortcomings, the current study
uses the K L scale to assess the degree of
interobserver agreement in knee OA diagnosis and
grading. Orthopaedic surgeons from two different
cohorts were compared: the "experienced group,"
which included those with a lot of clinical experience,

and the "inexperienced group," which included those

who were just training or had just begun their clinical

careers. The objective is to shed light on any flaws in
the present grading procedures by assessing
agreement rates—using statistical techniques like

Cohen's kappa coefficient—and pinpointing regions

of consistent or inconsistent interpretation.

Objectives

1. Calculate the total interobserver agreement in K
L grading for readers with and without expertise
for a variety of knee radiographs.

2. Determine whether radiological characteristics
lend themselves to more or lesser agreement by
assessing consistency across individual aspects,
such as the presence or absence of osteophytes,
the degree of joint space constriction,
subchondral sclerosis, and deformity.

3. Examine if interpretative consistency and
experience level are correlated, offering empirical
support for the idea that more training or
calibration may be required to standardise grading
among readers.

4. Based on the reliability data that has been seen,
offer useful suggestions for standardising
radiography scoring procedures and training
frameworks in clinical and research settings.

Ensuring  dependability is crucial because
radiographic grading plays a crucial role in the
therapy of knee OA, including clinical trial design,
therapeutic decision-making, surgical planning, and
diagnostic confirmation. It is anticipated that the
results of this study will affect academic training
programs, multi-center research trials, and routine
orthopaedic practice. Techniques like standardised
picture reference sets, calibration workshops, and
digital training modules might be used to increase
consistency if experience-dependent grading
variability is verified. On the other hand, relying on
radiographic grading across experience groups might
be justified if there are little disparities.

MATERIALS AND METHODS

This observational study was conducted to evaluate
interobserver variability in the radiographic grading
of knee osteoarthritis (OA) using the Kellgren and
Lawrence (K-L) system among orthopedic surgeons
with varying levels of experience.

Study Design and Population: The study included
anteroposterior (AP) radiographs of the knee joint
obtained in the standing position from patients aged
over 40 years. Only radiographs with adequate
positioning and image quality were included; poorly
taken or suboptimal radiographs were excluded to
ensure consistent interpretation. A total of 128
radiographs meeting the inclusion criteria were
selected for analysis.

Study Duration: 3 months

Study Location: Panimalar Medical College
Hospital & Research Institute, Varadharajapuram,
Poonamallee, Chennai — 600123.
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Sample Size: 128 AP knee radiographs.

Inclusion Criteria

Radiographs with proper positioning and image

quality.

Exclusion Criteria

Radiographs with poor quality or improper

positioning.

Participants: 20 orthopaedic surgeons.

* Group 1: 8 surgeons with >5 years of experience.

* Group 2: 12 surgeons with <5 years of
experience.

Procedure:

» Radiographs were uploaded into a Google Form
with 128 questions, each containing one
radiograph.

* For each radiograph, participants selected one of
five choices corresponding to K-L grades (0 to 4).

» Participants could revise their responses before
final submission.

Data Collection: Responses were collected online and
analyzed anonymously.

Statistical Analysis: Data analyzed using SPSS.
Intraclass correlation coefficient (ICC) calculated to

assess  interobserver  agreement.  Statistical
significance set at p<0.05.
RESULTS

[Table 1] shows the observer ratings' mean scores and
standard deviation. Compared to surgeons with more
than five years of experience (16.26 + 6.455), those
with less than five years of experience had a higher
mean score (26.38 + 8.741). A total of 128
radiographs were included in the sample for both
groups.

Table 1: Mean and Standard Deviation of Observer Scores

Observer Group Mean Score Standard Deviation N
<5 years experience 26.38 8.741 128
>5 years experience 16.26 6.455 128

26(38

16126

10 8741
6455

5 . -
o

5 years experience 25 years experience

mMean Score  mStandard Deviation

Figure 1: Mean and Standard Deviation of Observer
Scores
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Figure 2: Inter-Item Correlation Matrix

Table 2: Inter-Item Correlation Matrix

<5 years experience

>S5 years experience

<5 years experience 1.000

0.924

>5 years experience 0.924

1.000

Displays the observer groups' inter-item correlation
matrix. Strong agreement was indicated by the high

correlation value (0.924) between less experienced
and more experienced surgeons.

Table 3: Intraclass Correlation Coefficient (Single Measures)

ICC Value 95% CI (Lower)

95% CI (Upper)

F Value dfl df2 p-value

0.883 0.838 0.916

16.088 127 127 <0.001

The intraclass correlation coefficient (ICC) for
individual metrics is shown in Table 3. Excellent
interobserver reliability was shown by the ICC value

0f 0.883, which had a 95% confidence range of 0.838
to 0.916. The F value was statistically significant
(p<0.001) and was 16.088 (df1=127, df2=127).

Table 4: Intraclass Correlation Coefficient (Average Measures)

ICC Value 95% CI (Lower) 95% CI (Upper) F Value dfl df2 p-value
0.938 0.912 0.956 16.088 127 127 <0.001
The ICC for average metrics is shown in Table 4. The DISCUSSION

ICC score showed significantly greater agreement
among observers, rising to 0.938 (95% CI: 0.912—
0.956). The same statistical significance and F value
were observed.

According to the Kellgren-Lawrence (K-L) grading
system, orthopaedic surgeons in this study showed a
high degree of agreement when determining the

2832

International Journal of Medicine and Public Health, Vol 15, Issue 3, July-September 2025 (www.ijmedph.org)



severity of osteoarthritis (OA) in the knee. Hunter DJ
et al. (2019),[") Compared to surgeons with more than
five years of experience (16.26 + 6.455), those with
less than five years of experience showed a higher
mean grading score (26.38 + 8.741). Nevertheless,
overall dependability was unaffected by this change,
which was not statistically significant [Table 1].
Consistent grading patterns across experience levels
were shown by the inter-item correlation matrix,
which revealed a substantial positive correlation
(0.924) between the two groups [Table 2]. Steenkamp
W et al. (2022).181

These results were further confirmed by the intraclass
correlation coefficient (ICC) study. Both measures'
ICCs were statistically significant (p<0.001), with
0.883 (95% CI: 0.838-0.916) for single
measurements and 0.938 (95% CI: 0.912-0.956) for
average measures [Tables 3 and 4]. These findings
are consistent with other research that found
significant interobserver reliability in K-L grading
across a range of clinical experience levels Quinn L
etal. (2023),% Jiang T et al. (2024).0%)

A discrepancy between radiological results and
clinical symptoms in knee OA has been shown in
several investigations Hunter DJ et al. (2019).
Radiographs frequently don't match up exactly with
what patients say about their pain and functional
limitations Guermazi A et al. (2013).[1 Researchers
have suggested improving grading schemes, utilising
quantitative joint space measuring methods, and
utilising tilted radiography views for increased
sensitivity in order to improve the diagnostic value of
radiographs Javaid MK et al. (2012),['"l Hayashi D et
al. (2014).013)

Our results demonstrate the K-L grading system's
strength as a trustworthy instrument, especially for
novice surgeons. Variability, however, may be
impacted by elements including observer bias and
subjective interpretation of minute radiographic
characteristics Teoh YX et al. (2022).1'% Consensus
meetings, training programs, and reference atlases
may all contribute to increased consistency among
observers Tillett W et al. (2014) and Maricar N et al.
(2016),117-181 Knights AJ et al. (2023).['! The expense
and restricted availability of MRI in many contexts
highlight the ongoing value of plain radiography for
OA assessment, despite the fact that it offers superior
soft tissue visualisation and can identify early
cartilage changes Hayashi D et al. (2019).[!"]

In conclusion, this study shows that the K-L method
has great interobserver agreement when it comes to
knee OA grading, indicating that it may be used to
different degrees of clinical skill. For multicenter
investigations and epidemiological research, periodic
calibration and validation of observer reliability are
still crucial Plotz B et al (2021).[2%

CONCLUSION

The results of this study show that experienced and
novice orthopaedic surgeons do not significantly

differ in their evaluation of the degree of knee
osteoarthritis on plain radiographs wusing the
Kellgren-Lawrence grading system. The statistical
analysis revealed no significant difference between
the two groups, despite the fact that experienced
surgeons exhibited somewhat greater accuracy in
grading. This implies that regardless of the observer's
degree of expertise, the K-L grading system is a valid
and consistent method for assessing knee OA.
Additionally, the strong intraclass correlation
coefficients support the broad usage of this grading
system in clinical and research contexts by
confirming great agreement between observers.
Grading consistency should be further improved,
especially in multicenter research, by implementing
frequent  calibration  exercises, standardised
techniques, and systematic training. Even though
sophisticated imaging techniques like MRI provide
better soft tissue evaluation, plain radiography is still
a useful and useful way to assess OA, particularly in
environments with limited resources. In summary,
this study highlights the Kellgren-Lawrence grading
system's durability and dependability as well as its
suitability for routine clinical usage by orthopaedic
surgeons with different degrees of competence.

Limitations of the Study

1. The study was conducted in a single center, which
may limit the generalizability of the findings to
other settings.

2. The sample size of 128 radiographs, though
adequate for analysis, may not capture the full
variability present in larger populations.

3. To avoid using additional radiographic views that
might affect grading, only anteroposterior (AP)
standing knee radiographs were utilised.

4. MRI results and clinical complaints were not
correlated with radiographic grading in this
investigation, which may have yielded a more
thorough evaluation.

5. Responses may have been impacted by observer
tiredness and differing attention levels during the
grading process.

6. Participants' grading behaviour may have been
influenced by potential bias because they were
aware that they were a part of a research project.
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