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ABSTRACT

Background: Knee osteoarthritis, a degenerative joint disease, causes pain and stiffness in the
knee joint, especially in obese people. Obesity is a significant risk factor for knee osteoarthritis.
Objective: To estimate the prevalence of obesity and overweight in post-menopausal women
secondary to knee osteoarthritis. Methods: This descriptive cross-sectional study was conducted
from January to August 2022. A sample of 223 participants was collected from Aziz Bhatti
Shaheed hospital Gujrat, tertiary headquarters hospital Lalamusa & Kharian and National
orthopedics hospital Gujrat. Non-probability convenient sampling technique was used to recruit
women categorized according to the set criteria of body mass index and waist-to-hip
circumference ratio. Anthropometric measurements were taken by using a weight machine and
measuring tape. Data were analyzed by using SPSS version 24. For descriptive analysis, mean
and standard deviations were calculated for quantitative variables whereas frequency and
percentages were used for qualitative variables. Results: Results indicate that out of 223
individuals 52% of participants were overweight, 20.2% participants were obese and 27.8 %
participants were of normal weight. The mean age of the participants was 64.2+7.66. Age group
and family history of knee osteoarthritis are highly associated with the body mass index of the
participants (p<0.001). Family history of knee osteoarthritis and waist-to-hip circumference ratio
were significantly associated with each other (p<0.001). Conclusion: The prevalence of
overweight women is high and the calculated prevalence of obesity in people with knee
osteoarthritis is relatively low. These findings are related to the age group and family history of
the condition. Thus, obesity and being overweight are major contributors to knee osteoarthritis.
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INTRODUCTION

In the human body, the femur, tibia, and
patella make up the three bones that form the
tibiofemoral (TF) joint, a synovial pivot joint.
The knee also has a patellofemoral (PF) joint
in addition to the TF joint. The knee is
balanced out by both essential and optional
stabilizers. Essential adjustment is given
through tendons, while muscles around the
knee joint assume an optional part, both work
harmoniously to assist in knee joint function.
Osteoarthritis (OA), the most well-known mild
outer muscle disorder that can damage the
joint, primarily affects the hip and knee since
they support the bulk of the body's weight. Due
to the higher prevalence of OA, it is predicted
that 250 million people globally suffer from its
deleterious effects.?

Knee OA is a degenerative joint condition that
affects older adults and is associated with
chronic pain, tightness and impairment.
Pathologically, it is characterized by
modification in articular cartilage and
narrowing of joint spaces and osteophytes.

Obesity, joint damage, age, sex and genetics all
have a role in the development of the illness.®
OA development and progression are
significantly correlated with obesity which
negatively impacts weight-bearing joints by
increasing joint loading as a result of extra
weight.* Obesity significantly affects the knee
joint metabolically, placing a significant
mechanical strain on the joint. Unusual loads
cause changes in the mechanical characteristics
and structure of articular cartilage. Body
weight has a significant impact on muscle
strength which represents the ability to perform
work. Muscle weakness can reduce a joint's
ability to absorb shock which can cause
cartilage fibrillation.®
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Menopause is defined as 12 months after the
last menstrual period and also remarks the end
of the menstrual cycle. The main factor
contributing to menopause is obesity, not only
a medical but a socio-economic problem.®

Prevalence of metabolic syndrome closely
associated with obesity after menopause.
Estrogen connects with receptors that belong to
a family of nuclear receptors, to cause
biological effects.® Women are more likely to
develop OA than males, and other risk factors
for the disease include weight, family history,
knee injury, the presence of hand OA, and
quadriceps strength. There is debate over the
existence of this syndrome, but there is no
debate over the fact that peri-menopausal
women have a higher prevalence of OA than
those of other ages.” In previous studies, the
prevalence of knee OA had been frequently
measured in obese and non-obese populations.
Very limited literature is present which tells us
about the prevalence of obesity in post-
menopausal women affected with knee
osteoarthritis. Therefore, the purpose of this
study was to find obesity and overweight in
post-menopausal women secondary to knee
OA.

METHODS

This cross-sectional study was conducted in
the tertiary headquarters hospital (Theekrian)
Lalamusa, & Kharian, Aziz Bhatti Shaheed
hospital and National orthopedic hospital
Gujrat from January to August 2022. The
sample size was collected through a formula,
n=z°p(1-p)/d?> where n is the sample size, z is
the statistic corresponding to the level of
confidence, p means expected prevalence and
had a value of 0.50, while d stands for
precision (corresponding to effect size) and
had a value of 0.05 respectively. Post-
menopausal women from 50 to 75 years of
age®, having OA diagnosed by physician® were
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included in the study.’® Patients having a
history of thyroid disease (hypothyroidism),*
malignant tumor,*? rheumatoid arthritis,™
edematous diseases like congestive heart
failure, liver cirrhosis and end-stage renal
disease.’®'* Women diagnosed with knee OA
were interviewed and a questionnaire was
answered using the patient’s file including
demographics and medical history.

Anthropometric measurements were taken by
using a weight machine and measuring tape.
According to the information retrieved, women
were categorized according to the set criteria
of body mass index (BMI) and waist-to-hip
circumference ratio. The validity of waist to
hip (WTH) circumference ratio is 0.84.%°
Potentially ~ volunteer  participants  were
included after taking informed consent.

A self-administered performa was used and
BMI was checked according to height and
weight while waist to hip circumference ratio
was checked with a measuring tape to calculate
obesity in females with menopause. Data were
entered and analyzed through SPSS version 24.
For descriptive analysis, mean and standard
deviations were calculated for quantitative
variables whereas frequency and percentages
were used for qualitative variables. The chi-
square test was used to analyze the data. All
results were calculated at a 95% confidence
interval and a p-value < 0.05 were considered a
significant value.

RESULTS
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Means and standard deviations of age, BMI
and waist-to-hip circumference score were
mentioned in Table | while descriptive
statistics of variables are given in Table Il. Age
group is highly associated with the BMI of the
participants, (x?=51.253, p=<0.001). Family
history of knee OA and BMI were highly
associated  (x?=29.544, p=0.001). Blood
transfusions and BMI were highly correlated
with each other (x?=56.785, p=0.001). Waist to
hip circumference ratio was highly associated
(x?=69.195, p=0.001). Parity and waist-to-hip
circumference ratio showed significant results
(x?=17.552, p=0.025, <0.05).

On the other hand, gravida and waist-to-hip
circumference ratio were also associated
(x?=19.686, p=0.012, <0.05). Family history of
knee OA and WTH ratio were highly
associated (x?=12.078, p=0.002, <0.05). Blood
transfusions and WTH ratio showed significant
results (x>=56.785, p=0.001, <0.05).

DISCUSSION

The present study finds that the mean age of
patients diagnosed with knee OA is above 65,
mean BMI among participants was from 25-
30kg/m?2. In a previous study, a cross-sectional
study found that women's body composition
was more closely associated with the
development of knee OA than it was for men.
The mean BMI of the participants was
(2520.2, p<0.0001) which shows that higher
BMI or BMI in the overweight category is
positively associated with obesity and knee
OA.

Table I: Demographics

Statistics

Age (years)
Body mass index (kg/m?)
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64.2+7.66
28.7+5.83
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Waist-to-hip circumference score

0.93+0.09
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Table Il: Descriptive Statistics

Variables Categories Frequency (%)
50-55 34(15.2)
56-60 46(20.6)
Age (years)
61-65 51(22.9)
>65 92(41.3)
18.5-25 (Normal weight) 62(27.8)
25-30 (Overweight) 116(52.0)
BMI 30-35 (Obese class 1) 23(10.3)
35-40 (Obese class 2) 10(4.5)
>40 (Obese class 3) 12(5.4)

_ _ 0.75-0.79 (Good) 10(4.5)
Waist-to-hip 0.80-0.86 (Average) 49(22.0)
circumference ratio

>0.86 (At risk) 164(73.5)
0-2 14(6.3)
Number of children 24 G,
4-6 84(37.6)
6-8 20(9.8)
8-10 15(6.8)
0-2 15(6.8)
2-4 86(38.5)
Number of pregnancy 4-6 84(37.6)
6-8 23(10.3)
8-10 15(6.8)
Family history of knee Yes 147(65.9)
OA No 76(34.1)
. Yes 150(67.3)
Comorbidity
No 73(32.7)
. Yes 54(24.2)
Blood transfusion
No 169(75.8)
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Table 111: Association Between Different

Variables
Variables SIMPSIES  fo
Value

Age group vs BMI 51.253 <0.001"
Number of children
vs BMI 18.44 0.299
Number of pregnancy 16.215 0.438
vs BMI
Family history of knee .
OA vs BMI 29.544 <0.001
Comorbidity vs BMI 3.551 0.47
Blood transfusion vs .
BMI 56.785 0.001
Age group vs waist to
hip circumference 69.195 <0.001"
ratio
Number of children vs
waist 17.552 0.025
to hip circumference
Number of
pregnancies vs 19.686 | <0.012"
waist to hip
circumference ratio
Family history of knee
OA vs waist-to-hip 12.078 | <0.002"
circumference ratio
Comorbidity vs waist
to hip circumference 6.281 0.43
ratio
Blood transfusion vs
waist to hip 56.785 | <0.001

circumference ratio

In a recent study, waist to hip circumference
ratio of the maximum participants was >0.86.

The waist circumference in the previous study
was (0.84+0.4, p<0.0001) which shows that
obesity and waist-to-hip circumference ratio
were closely associated with each other.' In a
previous study, a cross-sectional study of
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middle-aged or older Chinese women
revealed the combined effects of reproductive
and hormone variables, obesity and knee OA
on the prevalence of the condition and knee
discomfort that the participants with clinical
knee OA of older age, higher BMI, increased
number of  pregnancies and longer post-
menopause duration.'’

This study analysis revealed that the mean age
for knee OA is above 65, the mean BMI was
25-30kg/m?, mean gravida of the participants
was between 4-6 which is about 38.57%. A
study concluded that age groups more than 65
years were highly associated with waist-to-hip
circumference ratio (>0.86) at risk which was
around 47%. Comparing parity with waist-to-
hip circumference ratio showed that those
who had 4-6 children were more likely to
have a good waist-to-hip circumference ratio
(0.75-0.79). Participants with waist-to-hip
circumference ratio at risk showed positive
significance with family history, blood
transfusion and multiple comorbidities with
knee OA.

Following existing literature waist to hip
circumference ratio showed a significant
association with age, obesity and multiple
comorbidities.’® A study was performed in
china and the study aimed to find the risk of
OA with increasing BMI and finds that for
every five kg/m? increase in body mass index
the risk for osteoarthritis increases by thirty-
five percent. Regardless of the country in
which the study was performed, sample size,
or gender. Knee OA was highly associated
with obesity. For the therapy of knee
osteoarthritis, experts should consider
potential weight loss.?® Furthermore, the
current study reveals a high correlation
between BMI and knee OA, with 52% of
participants being overweight and 20.2%
being obese.
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A previous cross-sectional study suggests that
after correcting for confounding variables like
age, height, physical activity, BMI, body
weight, fat mass and lean mass were all
substantially linked with knee OA (p<0.001).
According to this recent research, mean body
mass index was 28.7+5.83. Previous study
showed that fat mass was found to be more
tightly and substantially correlated with knee
OA than lean mass.

Additionally, there was a favorable correlation
between knee OA and the fat mass/lean mass
ratio (p <0.001).2 According to a study done
in China, 223 of the 391 participants were
overweight, 111 were in stage 1 obesity, and
57 were in stage 2 obesity (p <0.001). They
claimed that BMI did not affect age or sex,
however, our research found a strong
correlation between age and BMI. This
analysis demonstrated a negative connection
between BMI and comorbidities (p=0.47),
previous research showed that comorbidities
were significantly connected with BMI
(p<0.001).%! The limitation of this study was
that the findings do not apply to the entire
country of Pakistan or the surrounding region.
All respondents were given assurances
regarding the privacy of the data and advised
to respond truthfully to all questions about
their point of view and not to ask for a second
opinion when completing the performa.

CONCLUSION

The prevalence of overweight is found to be
high and the calculated prevalence of obesity
in people with knee osteoarthritis is mild.
These findings are related to the age group
and family history of the condition. Thus
obesity and being overweight are found to be
major contributors to knee osteoarthritis.
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