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Abstract

Background: This study addresses the rising frequency of knee osteoarthritis among overweight individuals. It explores
associations with age, BMI and gender with the aim to enhance our understanding of this rising health issue thereby contributing
to global research on osteoarthritis and obesity.

Objective: To determines the frequency of osteoarthritis of knee in overweight people reporting at the Outpatient Department of
Medicine.

Material and Methods: A total of 300 individuals with BMI =25 kg/m? aging between 40-70 years reporting for check-ups due to
different medical conditions at the out-patient department were included in this study through consecutive sampling.

Results: Mean age of participants in this study was 55.34+8.99 years with an age range of 40-70 years. Female patients were 159
(53%) while males were 141(47%) of total study population. Diagnosis of osteoarthritis of knee showed that the disease was
present in 62 (20.67%) of participants.

Conclusion: Osteoarthritis of knee is frequently prevalent among overweight individuals, with Grade Il being the most common

stage.
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Introduction:

Osteoarthritis of knee (KOA) is a degenerative joint
disease that occurs due to the damage in the articular
cartilage leading to subsequent change in the underlying
bone. The progression of the disease varies among
individuals, but generally follows a deteriorating pattern
which can ultimately increases the risk of disability. * The
global data extracted in 2020, showed that KOA affected
23% of those aged =40, with an approximate total of 654
million individuals in the over 40 years age group. KOA,
with an annual incidence rate of approximately 203 cases
per 10,000 person-years, is therefore, a leading cause of
disability worldwide, primarily affecting individuals aged 40
and older resulting in a significant burden on health
system.?3

The intensity of clinical symptoms in KOA varies among
individuals but it become more severe and complicated
with age and weight which can significantly impact both
working capacities and social activities. Common clinical

symptoms of KOA are knee stiffness, swelling and joint
pain that worsen with prolong sitting or doing activity. It
important to mention that KOA often start to develop
without noticeable symptoms, and by the time when the
patients experience discomfort typically driven by pain, X-
rays or other imaging techniques show already done
damage to the joints. 4 Although, multiple risk factors are
related with KOA including age, genetic predisposition,
and mechanical stress, however, overweight and obesity
have been conclusively linked to KOA development
showing the strong relationship between increasing body
mass and joint deterioration.®

At global level, WHO report estimates that around 2.5
billion (43%) adults above age of 18 years are living with
overweight and out of these 890 million (16%) people are
living with obesity.”8In a study conducted in Pakistan by
Asif M et al, overweight was identified in 22.8% of the total
study population, with a higher prevalence in women
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(23.9%) than men (21.1%). Similarly, obesity was present

in 5.1% of all study participants, with a higher percentage

in women (6.3%) than in men (3.2%).°

In overweight and obesity, excess fat is stored in adipose
tissue, which acts as an endocrine organ and produces
adipokines and pro-inflammatory cytokines. Both of these
substances contribute to systemic inflammation, and
talking specifically for knee joints, they can accelerate
cartlage degradaton and the development of
osteoarthritis.’® Moreover, excess body weight increases
mechanical stress on the knee joints. The process leads
to accelerated wear of articular cartilage resulting in
compromised joint mobility and function. Hence, the
individuals with excessive weight, face a combination of
increased mechanical load and systemic inflammation that
contribute to the development and progression of
pathologies related to knee joint.!! In chronic KOA,
articular cartilage damage is mostly irreversible due to
limited regenerative capacity of the cartilage. With the
increased age and body weight, the disease progresses
and patients may experience a range of symptoms like
chronic knee pain, joint stiffness and reduced mobility.
There is also increased risk of stress fractures and reports
of sleep disturbances in these chronic cases of KOA.2

In short, the complications of KOA increases with
increasing weight. While early detection of KOA can
prevent the patients from long term complications and
disability, most of the studies conducted over the topic
have focused on the KOA in obese patients, where the
disease has already become complicated and mostly
irreversible. It is also important that KOA rates vary by
country, however, age and gender are always strongly
correlated with KOA. This study was therefore planned in
our local population to determine the frequency of KOA in
patients with BMI = 25 Kg/m2. The results of this study will
help our clinicians in earlier detection of KOA and
suggesting appropriate strategy to minimize the risk of
complication.

Material and Method:

Study Design & Setting:

This cross-sectional study was conducted at the
Department of Medicine, PAF Hospital Islamabad from
March 2024 to August 2024 over a period of 6 months.
The approval of conducting the study was taken from the
ethical committee of the hospital.

Sample size:

The sample size was calculated as per following
assumptions: Precision = 5.00%, Prevalence of KOA in
overweight patients = 24.59%."* With 95% confidence
interval, the estimated sample size n = 285.

Patient’s enrolment and sampling Technique:

A total of 300 participants reporting for check-ups due to
different medical conditions at the out-patient department
were included in this study through consecutive sampling
technique.

Inclusion criteria:

Individuals belonging to any gender with BMI 225 kg/m?
aging between 40-70 years were included in this study.
Exclusion criteria:

Patients with a history of knee trauma, knee surgery,
rheumatoid arthritis, neurological conditions related to
mobility, or recent intra-articular injections were excluded.
Written consent forms for inclusion in this research were
taken from the participants.

Data collection procedure:

All the demographic data was recorded on predesigned
Proforma. Height and weight were noted using
standardized equipment for precise accuracy, and BMI
was calculated.

Radiographic assessment of KOA was performed with
three distinct view techniques. These included weight-
bearing anteroposterior views that captured joint space
narrowing and structural changes from front to back,
lateral views at 30° flexion that provided a side
perspective to determine bone alignment and articulation
and skyline views  for specifically focus on the
patellofemoral joint to find cartilage condition, patellar
tracking, and arthritic changes in the knee joint region.

The Kellgren-Lawrence (KL) grading system was used to
assess the severity of osteoarthritis, with a scale ranging
from Grade 0 (no features) to Grade 4 (severe changes),
where KOA was declared at Grade 2 or Grade 3,
representing moderate changes and advanced disease
progression, respectively. Grade 4, if found signified the
most severe joint alterations.4

Confounding factors:

Potential confounding factors included history of knee
trauma, knee surgery, rheumatoid arthritis, neurological
conditions related to mobility, and recent intra-articular
injections, which were addressed by excluding such
participants from the study.

Statistical analysis:

Statistical analysis was performed using SPSS version
26.0. Descriptive analysis was done to present the primary
outcomes of the study where quantitative variables were
expressed in shape of mean and standard deviation, while
qualitative variables were calculated as frequency and
percentages. The prevalence of knee osteoarthritis was
also stratified by age groups, body weight categories, and
gender to find the difference of prevalence of the disease
among varying demographical characteristics. Chi-square
tests was applied to determine the significance of
difference where statistical significance was considered at
p<0.05 for these analyses.

Results:

Mean age of participants in this study was55.34+8.99
years with an age range of 40-70 years. Female patients
were 53% while males were 47% of total study population.
The details of demographics and BMI assessment are
shown in Table-I.
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Table-1: Demographics and BMI assessment n=300
Demographics
Age (MeanSD) years 55.34+8.99
Gender Male n (%) 141 (47)
Female n (%) 159 (53)
BMI assessment
BMI (Mean+SD) Kg/m2 28.77+2.77
Frequency | Over weight (25-29 Kg/m2) n 212 (70.67)
of (%)
participants | Obese (30-34Kg/m2) n (%) 75 (25)
in different | Severely obese (=35Kg/m2) 13 (4.33)
weight n (%)
categories

Diagnosis of KOA as per radiographic assessment shows
that the disease was present in (62)20.67% of cases.
Moreover, grade Il was most frequent(46) (15.33%)
among these patients diagnosed with KOA as assessed
by KL grading system as shown in Table-II.

Table-2: Prevalence and stages of KOA in overweight patients
n=300

Prevalence and stages of KOA

Prevalence n (%) 62 (20.67)
0(NoKOA)n (%) | 131(43.67)

Severity as per KL grading | | (Doubtful) n (%) 107 (35.67)
system II' (Definite) n (%) 46 (15.33)

Il (Moderate) n (%) 14 (4.67)

IV (Severe) n (%) 2(0.67)

Incidence of KOA in study participants was stratified with
age groups, gender and BMI categories which showed
significantly higher prevalence in older age group between
55-70 years (p=0.04) and people with higher BMI=30
Kg/m2 (< 0.00001 ). There was higher incidence of KOA
in females compared to males but this difference was not
statistically significant in our study as shown in Table-III.

Table-lll: Stratification of KOA as per age, gender and BMI in

overweight individuals n=300
Stratification of KOA as per age, gender and BMI p-
value
40-54 years (n=142) 22 (15.5)
Prevalence by 0.04
Age group n (%) 55-70 years (n=158) 40 (25.3)
Male (n=141) 23(16.3)
Prevalence by 0.08
gender n (%) Female (n=159) 39 (24.5)
25-29 Kg/m2 (n=212) | 25(11.8)
Prevalence by <
BMI category n 230 Kg/m2 (n=88 ) 37 (42) 0.000
(%) 01

Discussion:

Mean age of participants in our study was55.34+8.99
years with an age range of 40-70 years. Female patients
were 53% while males were 47% of total study population.
Diagnosis of KOA as per radiographic assessment
showed that the disease was present in 20.67% of cases.
Moreover, KOA of grade Il was most frequent (15.33%)
among these patients diagnosed with KOA as assessed
by KL grading system. Incidence of KOA in these

overweight people was significantly higher in older age
group belonging 55-70 years compared to 40-54 years
age group (25.3% Vs 15.5%, p=0.04) and people with
higher BMI=30 Kg/m2 compared to 40 Kg/m2 (42 % Vs
11.8%, p < 0.00001). There was higher incidence of KOA
in females compared to males but this difference was not
statistically significant in our study (24.5% Vs 16.3%,
p=0.04).

Prevalence of KOA in relation to increased body weight
has been discussed in a number of studies, however,
most of them has studies in obsess patients and very few
have added people having BMI between 25-29 Kg/m2.

In a study conducted in Pakistan to find the incidence of
obesity in patients reporting knee pain and incidence of
KOA in obese patients showed that 44.83% of the patients
with knee pain were obese, and 10.34% of these obese
patients were actually diagnosed with KOA. It is important
to mention that this study only used a questionnaire for the
assessment of KOA and didn’t employed the radiographic
assessment for diagnosis, which may be the reason of
less reported prevalence compared to the findings of our
study-1

Pacca DM studied 141 morbidly obese patients in Brazil
and reported KOA prevalence as strikingly high at 63.1%,
with 73.2% reporting knee pain. The female cohort was
predominant in this study (mean age 40, mean BMI 46)
which demonstrated that obesity was significantly
correlated with knee joint degeneration, highlighting KOA
as a critical health concern in the morbidly obese
population.6

A cohort study arranged in Saudi Arabia involving 267
participants, with a median age of 60 years, and majority
of females, the high prevalence of KOA was observed
among overweight and obese individuals. The median
BMI in this study was 29.14 and average weight was 77
kg. The study found that 90% of KOA cases occurred in
overweight (45.7%) and obese (44.2%) patients.
Furthermore, 79.4% of participants were diagnosed with
bilateral knee involvement, underscoring the strong
association of excess weight with degeneration of knee
joint."”

In a recently published Chinese study, the mean weight
was higher in people diagnosed with KOA compared to
those without the disease. The prevalence of KOA among
overweight individuals was 24.59% and 3.59 times higher
than those with normal body weights. Moreover, the
incidence reached up to 48.80% in obese people which
was 1.98 times compared to overweight cohort. While
examining the prevalence in different study cohorts
including gender and age, KOA was markedly higher in
women (32.04%) compared to men at (13.75%),
representing a 2.33-fold increased occurrence in females.
Age stratification revealed a progressive escalation in
KOA prevalence with age which was 17.75% among 50-
59 year-olds, 25.93% in the 60-69 age group, and 31.00%
in individuals aged 70 and above.13

A review published over the topic ofobesity and
osteoarthritis also demonstrated that obesity significantly
increases the risk of KOA and the global incidence of KOA
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and knee arthroplasty is on rise with the rise in the
incidence of overweight and obesity.*® Similar association
was reported in a retrospective study carried out in Korea
using large scale data of 139463 people aging above 50
years, (Hazard ratio [HR] 1.281). Importantly, this
incidence of KOA was independently reported both in
central obesity and general obesity.’® A comprehensive
meta-analysis of 14 studies conducted by Zheng H and
Chen C also established a strong association between
overweight and obesity, and increased risks of KOA.
Overweight individuals had a 2.45-fold increased risk,
while this risk was 4.55-fold in obese individuals.
Importantly, a 5 kg/m? increase in BMI was linked to a
35% higher KOA risk. The study concluded that obesity is
a significant risk factor for KOA and emphasized the
importance of weight reduction strategy for managing this
risk.20

The results of our study are in line with the studies and
analysis discussed above and highlight the high
prevalence of KOA in people with above than normal body
weight. These results suggest our clinicians for timely
investigation of overweight people for the possibility of
KOA and thereby suggest early management strategies.
The primary limitation of our study is that this was a single
center study, and the results cannot be generalized for
global Pakistani population. Future studies on this topic
involving multicenter cohort may be useful in adding up to
this data regarding incidence of KOA in overweight
people.

Conclusion:

The study revealed that KOA is prevalent among
overweight individuals, with Grade Il being the most
common form. Incidence of the disease increases
significantly with advancing age and higher body mass
index, underscoring the critical role of weight in the
progression of disease. These findings highlight the
importance of weight management, early screening, and
targeted prevention strategies to address KOA in
overweight populations, particularly in older age groups, to
improve outcomes.
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