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ABSTRACT

Background: Obesity, heredity, and advanced age affect the prevalence of osteoarthritis (OA). Obesity raises the risk of
OA by affecting weight-bearing joints and contributing to systemic inflammation. Although this is becoming more obvious,
obesity and OA severity and implications have not been studied in particular populations.

Objective: This study examined the association between obesity, osteoarthritis (OA) severity, and treatment outcomes for
Patna, Bihar patients at Nalanda Medical College & Hospital. The study seeks to improve patient outcomes and understand
the clinical effects of obesity in OA therapy.

Methods: A retrospective study examined 100 OA patients' medical data from May to October 2024. Pain scores, mobility,
surgical results, patient demographics, BMI categories, and Kellgren-Lawrence scale osteoarthritis (OA) severity were
evaluated in treatment outcomes. Regression and correlation models were used to examine obesity and OA factors.
Results: Obese patients had more advanced joint degeneration, and BMI was strongly correlated with OA severity.
Overweight patients reported higher pain, less mobility, and worse surgery outcomes. Obese patients had more
complications after procedures like total knee replacement.

Conclusion: This study emphasizes the role of obesity in OA severity and treatment efficacy. We must target obesity
through early screening, weight control, and individualized treatment to enhance OA patients' prognoses and quality of
life. More studies are needed on targeted treatments and obesity management's long-term benefits for OA.
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INTRODUCTION

The articular cartilage, bones, and surrounding tissues are
affected by OA, which causes pain, stiffness, swelling, and
functional limits. Most OA instances include weight-
bearing joints such as the spine, hips, and knees'. Anyone
can get it, but the elderly are more likely. According to the
WHO, OA is the leading cause of disability, affecting over
300 million people worldwide. The disease's consequences
on mobility, healthcare costs, and surgery lower sufferers'
quality of life. OA develops due to aging, joint injury,
genetics, and mechanical stress. However, obesity is a
modifiable risk factor®. Obesity—defined as a BMI of 30
or higher—is increasingly linked to OA development and
progression. Overweight people have faster joint
degradation due to greater mechanical stress on joints,
especially weight-bearing ones like the hips and knees.
Obesity increases systemic inflammation, cartilage
degradation, and OA’.

Obesity and OA interact complexly. Overweight strains
joints physically and impacts biological processes®.
Overweight individuals' fat cells release hormones such as

leptin, IL-6, and TNF-a, which cause inflammation. These
substances worsen OA and cause low-grade systemic
inflammation by breaking down cartilage and preventing
joint repair. Musculoskeletal researchers have prioritized
examining how obesity affects OA severity and
outcomes—pain, function, and treatment efficacy’. To
improve patient outcomes, it's important to understand the
relationship between obesity and OA, which are rising.
Obesity raises the risk of OA and its severity. Obese
osteoarthritis  patients experience increased pain,
functional impairment, and mobility issues. Overweight
people may also find it harder to manage medications,
physical therapy, and surgeries like joint replacement.
Thus, this study seeks to understand how obesity
influences OA development and progression to inform
therapeutic therapy®.

Obesity is a major risk factor for osteoarthritis, a complex
disease. Do overweight people have worse OA, and how
much does it affect therapy? Obesity impacts joints
physically, but how it affects OA's inflammatory processes
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biochemically needs further study’. Due to the role of
systemic inflammation in OA development and the
mechanical pressures of being overweight, obesity may
accelerate the onset and worsen the progression of OA,
making it worse for those already affected. Previous study
has linked obesity to OA, particularly knee OA %
However, little is known about how obesity affects OA in
other joints such the spine and hips. We know little about
how obesity treatment approaches interact. In obese
persons, pharmaceuticals, physical therapy, and joint
replacement surgeries are less successful’. Thus, studying
obesity's effects on OA development and outcomes is
crucial to improving patient care and developing targeted
treatments. This study seeks to fill knowledge gaps by
examining how obesity affects OA disease severity and
treatment outcomes. The study will examine how weight
affects OA severity and treatment efficacy in clinical
settings. We examined Nalanda Medical College &
Hospital in Patna patient data to illuminate the complex
link between obesity and OA.

This study examines whether obesity influences
osteoarthritis severity to better understand how obesity
affects OA treatment outcomes. This goal will compare
BMI to clinical and radiographic OA severity. OA-related
joint degeneration and functional impairment will be
assessed using standardised tools such the Kellgren-
Lawrence grading scale and the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC).
Higher BMI is associated with more severe OA symptoms,
as indicated by higher radiographic grades and functional
scores. Obesity will be examined in relation to
conservative (medication and physical therapy) and
surgical (joint replacement) osteoarthritis treatments. This
study will examine whether obese people benefit less from
conservative treatments like physical therapy and pain
management. This study will assess obesity-related joint
replacement surgery outcomes, including recovery time,
comorbidities, and long-term success. This study will shed
light on OA clinical care, particularly in obese patients,
and suggest innovative interventions to enhance patient
outcomes. Recognizing obesity as a modifiable risk factor
for OA may lead to more effective and targeted treatment
regimens that involve weight control.

METHODOLOGY

Study Design: This retrospective study examined whether
obesity affects OA outcomes and severity. A retrospective
study is ideal because the researcher can use patient
records to evaluate prior occurrences and associations.
Given the nature of the research, a retrospective method
can reveal patterns, connections, and results that a
prospective study could miss. Obesity's effects on
osteoarthritis (OA) severity and therapy will be examined
at Nalanda Medical College & Hospital, Patna, medical
records and clinical assessments.

Sample Size and Population: The trial targets Patna's
Nalanda Medical College & Hospital osteoarthritis
patients from May to October 2024. The study will use 100
patients to simplify data collection and analysis and ensure

statistical reliability. With enough participants for
statistical analysis, this sample size can illuminate the
relationship between obesity and OA severity and
implications.

Inclusion Criteria

e Patients must have a clinical diagnosis of OA,
confirmed through radiological imaging or clinical
evaluation.

e Patients must be classified as obese, with a body mass
index (BMI) of 30 or higher. The study will further
categorize patients based on BMI into subgroups such
as obese class I (30-34.9), obese class II (35-39.9),
and obese class III (40 or more) to assess the impact
of varying degrees of obesity on OA severity and
outcomes.

e  Participants will be adults aged 40 years and above, as
osteoarthritis primarily affects older populations.

e  Only patients with a known history of OA for at least
six months will be included to ensure that the
condition has progressed sufficiently for analysis.

Exclusion Criteria

e Patients with other musculoskeletal disorders such as
rheumatoid arthritis, gout, or inflammatory joint
diseases will be excluded, as these conditions could
confound the results and interfere with the assessment
of OA severity.

e Patients whose medical records do not provide
sufficient data on BMI, OA severity, or treatment
outcomes will be excluded, as incomplete records
would limit the study’s ability to draw meaningful
conclusions.

e Patients who have undergone joint replacement
surgery during the study period will be excluded, as
this could alter the outcomes of interest (e.g., pain,
mobility) and influence the study results.

Data Collection: Clinical evaluations and patient medical
records from Patna's Nalanda Medical College & Hospital
will underpin this research. With ethical approval, we will
access patient records to collect obesity and OA severity-
related data. Medical records are great for retrospective
researchers because they contain so much information on
patients' diagnosis, treatments, and results.

Parameters Measured: Each patient's BMI will be
calculated from their official weight and height. Because
of this, obesity may be classified and its effects on OA
severity and outcomes examined.

The severity of OA: We will measure osteoarthritis
severity using clinical and radiological methods. The
Kellgren-Lawrence scale will score radiographic OA from
0 to 4 (severe). The Western Ontario and McMaster
Universities Osteoarthritis Index will assess OA severity,
including pain, stiffness, and physical function. Results of
Treatment: Treatment efficacy will be measured using
several indicators. VAS and NRS are validated pain
assessment tools. WOMAC index and TUG test assess
function and mobility.
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Statistical Analysis: This study's data analysis will
include descriptive statistics, correlation, and regression.
These statistical methods will identify patterns,
correlations, and links between obesity, OA severity, and
treatment outcomes. Descriptive statistics will describe the
sample's demographics, including BMI, OA severity, and
treatment success. Percentages, frequency distributions,
standard deviations, and means will describe the study
population's demographics and clinical aspects. A
correlation analysis will examine the relationship between
BMI and radiographic and clinical OA severity. The
results will demonstrate if OA symptoms and outcomes are
worse with higher BMI. The Pearson or Spearman
correlation coefficients depend on data distribution.
Obesity and OA outcomes will be examined using
regression analysis. To control for gender, age, and
comorbidities, we will use multiple linear regression to
examine the connection between BMI, OA severity, and
treatment outcomes. This will illuminate the relative role
of obesity and other factors in OA severity and treatment
success.

Ethical Considerations: Since this study uses patient
medical records, we'll need hospital ethics committee

permission. Patients' personal data will always be secured
under the study's ethics. To protect personal details, patient
data will be anonymized before analysis.

Before using medical records for research, patients must
consent. Before giving consent, patients will be informed
of the study's purpose, data collection procedures, and
confidentiality. As part of our commitment to transparency
and ethical compliance, we will inform patients that their
participation is voluntary and that their data will only be
used for research.

RESULTS

This study describes the sample population's demographic
and clinical features, compares obese and non-obese
treatment outcomes, and finds statistical associations
between OA severity and BMI. Key findings are shown in
graphs and data tables.

Demographic and Clinical Characteristics: The sample
consisted of 100 patients diagnosed with OA at Nalanda
Medical College & Hospital, Patna, between May 2024
and October 2024. The demographic and clinical
characteristics of the sample population are shown below:

Table 1: Demographic and clinical characteristics of the sample population

Characteristic Total Sample (N=100) | Obese (BMI >30) | Non-Obese (BMI < 30)
Age (Mean + SD) 624+75 632+738 61.0+7.1
Gender

Male 45% 50% 40%
Female 55% 50% 60%
BMI Categories

Class 1 (30-34.9) 40% 40% -

Class 1II (35-39.9) 30% 30% -

Class IIT (>40) 30% 30% -

OA Severity (Kellgren-Lawrence Grade)

Grade 1 (Mild) 20% 10% 30%
Grade 2 (Moderate) 40% 30% 50%
Grade 3 (Severe) 30% 40% 20%
Grade 4 (Very Severe) 10% 20% -
Comorbidities

Hypertension 35% 40% 30%
Diabetes Mellitus 30% 35% 25%
Hyperlipidemia 25% 30% 20%
Other Joint Conditions 15% 10% 20%

Patients averaged 62.4 years old with a standard deviation
of 7.5. The gender split was 55% female and 45% male.
The average age of non-obesity patients was 61.0 + 7.1
years, while obese patients were slightly older at 63.2 + 7.8
years. The study participants were classified by BMI:
Class I: 30-34.9, Class II: 35-39.9, and Class III: 40 or
greater. The patient population was 30% Class I and 30%

Class III obese. The Kellgren-Lawrence scale showed that
obese patients had more severe (Grade 3) or extremely
severe (Grade 4) OA. Overweight patients had greater
hypertension, diabetes, and hyperlipidemia than normal-
weight patients.

Analysis of Obesity and OA Severity

Table 2: Analysis of Obesity and OA Severity

BMI Category Grade 1 (Mild) | Grade 2 (Moderate) | Grade 3 (Severe) | Grade 4 (Very Severe)
BMI <30 (Non-Obese) | 30% 50% 20% 0%
BMI 30-34.9 (Class 1) 10% 40% 40% 10%
BMI 35-39.9 (Class II) | 0% 30% 50% 20%
BMI > 40 (Class III) 0% 0% 40% 60%
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Higher body mass index is strongly correlated with OA severity. Among people with a BMI of 30 or higher, severe and
extremely severe OA (Grade 3 and Grade 4) was more common, with 40% of Class III obese patients having Grade 4 OA.
Mild (Grade 1) and moderate (Grade 2) OA were more common in non-obese people. This suggests that being overweight

worsens OA and raises the chance of advanced illness.

Treatment Outcomes

Table 3: Treatment Outcomes

Outcome Obese Patients (BMI > | Non-Obese Patients Statistical Significance
30) (BMI < 30) (p-value)

Pain Relief (VAS) 6.8+2.1 43+1.5 <0.05

Mobility (WOMAC Score) 50+ 18 40+12 <0.01

Surgery Outcomes (Total Knee 20% had complications 10% had complications | 0.12

Replacement)

Patients who were overweight reported more severe pain
(VAS: 6.8 £ 2.1) compared to those who were not
overweight (4.3 + 1.5). Obesity is significantly associated
with greater pain in OA patients (p < 0.05). Compared to
non-obese people, obese individuals showed lower
mobility (WOMAC score: 50 + 18). Research indicates a
significant link between obesity and impaired functional
mobility in OA patients (p < 0.01). After total knee
replacement (TKR), obese patients had a 20% higher risk
of complications than non-obese patients. Despite a trend,
obesity may not significantly affect post-operative
complications (p = 0.12).

DISCUSSION

Interpretation of Findings: It examined the effects of
obesity on osteoarthritis (OA) treatment on Patna's
Nalanda Medical College & Hospital patients. They found
a statistically significant relationship between higher BMI
and OA severity, supporting prior research associating
obesity to OA development and progression. According to
Kellgren-Lawrence, individuals with higher BMIs (Class
I, II, and III obesity) had more severe OA. This matches
metabolic and mechanical processes proposed in previous
studies. Overweight persons strain their weight-bearing
joints, especially their knees and hips, which accelerates
joint disease and cartilage degradation. Joint degeneration
in osteoarthritis patients is exacerbated by adipose tissue
releasing inflammatory cytokines, such as TNF-a and IL-
6. The study found worse treatment outcomes for obese
people. This increased pain and decreased mobility. These
findings support the hypothesis that obesity accelerates
OA and reduces therapeutic efficacy. Because obesity
reduces physical activity and changes pharmacokinetics,
physical therapy and medicine typically fail to improve
functional recovery. Although not statistically significant,
obese patients with total knee replacement (TKR) have
greater complication rates, which may affect surgical
outcomes and recovery.

Comparison with Previous Studies: This study confirms
other major studies. Overweight increases the risk of knee
osteoarthritis, according to many research. We confirm!®
that obesity increases knee OA risk and that obese patients
had higher rates of severe OA. Studies on treatment
outcomes show that obesity lowers the efficacy of non-
surgical and surgical treatments.!! found that obese
patients had more issues following knee replacement,

supporting our findings. Our investigation confirms'?
findings that obese OA patients have higher pain,
functional constraints, and reduced mobility. Obesity
worsens OA symptoms, however weight loss procedures
like bariatric surgery or decreasing calories may help.!3
observed that obese persons with OA had less knee pain
and better function following a significant weight loss,
suggesting that weight loss could improve OA therapy.

Limitations of the Study: Despite several drawbacks, the
study sheds light on obesity and OA. The retrospective
study used patient medical records, which may be
inaccurate or incomplete. Because the sample may not
reflect all OA patients, retrospective studies are susceptible
to selection bias. Due to the 100-patient sample size, the
findings may be limited. The relationship between obesity
and OA severity should be better appreciated with larger,
more representative research. After controlling for age,
gender, and comorbidities, the study did not exclude
environmental, genetic, or physical activity variables.
These factors may affect obesity and OA severity, making
data interpretation harder.

Suggestions for Future Research: Future research should
address the study's shortcomings and improve on the
findings in many ways. Longitudinal studies should track
obese and non-obese individuals' OA progression to better
understand how obesity affects OA severity and long-term
treatment outcomes. Future study should use larger, more
diverse samples to apply the findings to more people.
Studies on obese OA treatments such as diet, exercise, and
medication might be helpful. Randomized controlled trials
(RCTs) can help determine if weight loss treatments
improve OA symptoms and outcomes. Further research
into the molecular and biochemical mechanisms linking
obesity to OA is needed to understand how it worsens joint
deterioration and functional impairment. These pathways
may involve inflammatory markers, adipokines, and
others.

CONCLUSION

Finally, this study confirms that obesity affects OA
severity and treatment. The findings reveal that a higher
BMI is associated with worse OA symptoms and treatment
outcomes, including increased pain, lower mobility, and
poor responses to surgery and physical therapy. Obese
patients are more likely to have surgical complications,
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especially total knee replacement, thus they need
individualised treatment. Findings show obesity is crucial
to OA treatment. Clinicians should prioritize early obesity
screening and conduct comprehensive weight control
programs with established OA  therapy. This
interdisciplinary approach combining rheumatologic,
orthopaedic, and dietary information may benefit obese
OA patients. The study also emphasizes the need to study
weight loss programs, obesity-OA progression, and
obesity-specific treatments' long-term impacts. Larger-
scale and longitudinal research is needed to understand
how obesity affects OA and how weight management can
improve treatment outcomes. Future weight-loss-based
customized treatments for obese OA patients may improve
mobility, pain, and quality of life.
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