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ABSTRACT

Objective: To explore the association of knee pain intensity with demographics, body mass index, daily sleep hours and
comorbidities in overweight people.

Study Design: Cross-sectional study.

Place and Duration of Study: Different Clinics of Wazirabad City, Pakistan, from Oct 2020 to May 2021.

Methodology: People with knee pain for >1 month and a body mass index of >25 kg/m2 were included and questioned
regarding variables of interest. The pain was graded according to the Numerical Rating Scale.

Results: Of 335 individuals (mean age: 317 years), 189(56.4%) were males, and 199(59.4%) were married. The mean systolic
and diastolic blood pressures were 124.4+7.9 mmHg and 85.3£7.2 mmHg, respectively. The mean sleep hours were 7+0.8 hours,
while the mean body mass index was 30.1+2 kg/m?2. The mean pain score was 2.8+1. Pain intensity had a significant positive
correlation with age (p<0.001), body mass index (p=0.041), systolic and diastolic blood pressures (p<0.001 each). Similarly, pain
intensity was significantly higher in people who were married (p<0.001) or had diabetes mellitus or hypertension (p<0.001
each).

Conclusion: Knee pain intensity increases with age, body mass index, and systolic and diastolic blood pressure, and it decreases
with increasing sleep hours.
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INTRODUCTION

Obesity-related knee pain is a complicated illness
that increases patient morbidity and mortality while
also putting a financial strain on the healthcare system.!
Knee pain affects two out of every three obese people,
and the problem becomes more common as BMI rises.?
It has been reported that over 50% of the individuals
who require total knee replacement for knee pain due
to advanced knee osteoarthritis (OA) are obese.3*

The association of obesity with knee pain is less
actively evaluated in Pakistan.? In a study by Khalid et
al. regarding the occurrence of OA among knee joint
pain patients in Bahawalpur City, it was found that
60% of the patients were obese.® In obese people with
knee pain, there are, however, multiple other factors
that can aggravate or alleviate pain intensity. Some of
the factors mentioned in the literature are calorie
intake, exercise, history of trauma, and gender of the
individual.7® To our knowledge, such an elaborate
evaluation only exists in Pakistan. To address this
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aspect, we have conducted this research to find the
association of auxiliary factors in determining knee
pain intensity in obese and overweight people. The
exploration involved the association of knee pain
intensity with age, marital status, diabetes mellitus
(DM), hypertension, BMI, systolic and diastolic blood
pressures (BP), and hours of daily sleep.
Understanding the relationship between these
characteristics is important since it will aid in
the development of effective interventions for
Pakistan's obese population suffering from knee pain.

METHODOLOGY

The cross-sectional study was conducted Different
Clinics of Wazirabad City, Pakistan from October 2020
and May 2021 after approval from the Ethical
Committee and written consent from all respondents.
The sample size was calculated through an online
sample size calculator taking the anticipated mean of
Group-1 as 5.31+2.45,8 anticipated mean of Group-2 as
6.35.8

Inclusion Criteria: Individuals aged 20 to 45 years who
had a BMI of > 25 kg/m? and had knee pain for over a
month.
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Exclusion Criteria: Individuals with knee pain due to
knee injuries, tumours, and surgery were excluded
from inclusion.

The non-probability consecutive sampling was
employed. Respondents were included per inclusion
criteria. Their height and weight were measured to
assess their BMI. The measurements for height and
weight were taken in centimetres and kilograms,
respectively. All participants were instructed to dress
in light clothing and remove their shoes. The weight
was measured using the Certeza GS 808 Digital
Bathroom Scale. A simple height measurement scale
was used to determine the height. Individuals with a
BMI of 25-29.9 kg/m? were classified as overweight,
while those with a BMI over 30 kg/m? were classified
as obese. Then, we asked them about knee pain and
graded it according to the Numerical Rating Scale. The
pre-designed structured questionnaire was used to
record the information. After the initial interview,
systolic and diastolic blood pressure (BP) recordings
were taken using a Stand-Type Mercurial
Sphygmomanometer after sitting in a relaxed position
for ten minutes. People were considered to have
hypertension if they either had a BP measurement of >
140 mmHg systolic and 290 mmHg diastolic BP or were
currently using antihypertensive medications. DM was
diagnosed if the participants had a clear-cut history of
DM verified by a registered medical practitioner’s
notes or had laboratory reports showing fasting blood
glucose level of 2126 mg/dL (7.0 mmol/L) or 2 hours
post-load glucose level of 2200 mg/dL (11.1 mmol/L)
during an Oral Glucose Tolerance Test.

The statistical software Statistical Package for
Social Sciences v 20.0 was used to analyse the data (IBM
Corp., Armonk, NY, USA). Mean, standard deviation,
frequencies and percentages were used for descriptive
analysis. Pearson’s correlation analysis was carried out
to assess the correlation. Independent sample t-test was
applied to explore the inferential statistics. The p-value
lower than or up to 0.05 was considered as significant.

RESULTS

Three hundred thirty-five individuals were (mean
age: 31+7 years; range: 21-44 years) included. The male
respondents were 189(56.4%), (Table-I). From the study
sample, 199 (59.4%) were married. 28(8.5%) people had
DM, while 39(11.9%) people had hypertension.

The mean systolic BP was 124.4+7.9 mmHg (range:
110-150 mmHg), and the mean diastolic BP was
85.3+7.2 mmHg (range: 1 60-110 mmHg). The mean
sleep hours were 7+0.8 hours (6-10 hours), while the

mean BMI was 30.1£2 kg/m? (range: 18.1-35.5 kg/m?).
One-hundred and eighty-four (54.9%) people were
overweight, while 151 (45.1%) people were obese. The
mean pain score, according to NRS, was 2.8+1 (range:
1-6). 139(41.5%) respondents had knee stiffness, and 52
(15.5%) had knee swelling.

Table-I: Socio-Demographic Characteristics of the Study Sample

(n=335)
Variables Sub-variables n(%)
Male 189(56.4)
Gender Female 146(43.6)
. Single 136(40.6)
Marital Status Married 199(59.4)
Overweight 184(54.9)
Body Mass Index Obese 151(45.1)
Yes 28(8.5)
Diabetes Mellitus No 303(91.5)
Missing 4
Hypertension Yes S9(11.9)
yP No 296(88.4)
. Yes 52(15.5)
Knee swelling No 283(84.5)
. Yes 139(41.5)
Knee stiffness No 196(58.5)

On correlation analysis, pain intensity had a
significant positive correlation with age (p<0.001,
r=0.400), BMI (p=0.041, r=0.112), systolic and diastolic
BP (p<0.001 each, r=0.411 and 0.299 respectively), and a
negative correlation with the hours of sleep per day (p
=0.028, r=-0.120) (Table-II). Similarly, pain intensity
was significantly higher in people who were married
(p<0.001) or had DM or hypertension (p<0.001 each)
(Table -III).

Table-II: Correlation of Knee Pain Intensity with Age, BMI,
Systolic and Diastolic Blood Pressure and Daily Hours of Sleep

(n=335)
Variables r-value p-value
Age 0.4 <0.001
Body Mass Index 0.112 0.041
Systolic Blood Pressure 0411 <0.001
Diastolic Blood Pressure 0.299 <0.001
Hours of sleep per day -0.120 0.028

Table-III: Comparison of Pain Intensity with Gender, Marital
Status, Diabetes Mellitus, and Hypertension (n=335)

Variables Pain Intensity Score p-value
/7%,
Gender | amale | oo ] 04
Marital status ‘g/i[rigieed gggiégﬁg <0.001
: +
Mellites o N oot
Hypertension K;;S gggiggﬁ <0.001
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DISCUSSION

Like other non-communicable diseases, i.e.
diabetes and hypertension, obesity is now becoming an
emerging epidemic in Pakistan. Obesity is a known risk
factor for producing knee pain and knee osteoarthritis,
and thus, women are expected to have more knee pain
and knee pain with higher intensity than men.? Umar et
al.10 studied the effects of obesity on the development
of knee pain and other disabilities related to obesity in
Nigerian individuals. They noted that the females were
mostly affected, with a ratio of 6:1 to males. In our
study, however, we could not find a significant
difference in pain intensity among men and women.

We found that knee pain was significantly
associated with being married. Bindawas ef al.1 yielded
the opposite results and found that knee pain was
significantly more common in unmarried people.
Similarly, MacLellan et al.'> observed that being
divorced had a positive correlation with knee pain in
915 obese people with a mean BMI of > 50 kg/m?2.

Our third observation was a positive association
of pain intensity with BML In a 14-year study in the
United Kingdom, researchers examined the link
between BMI and knee pain in 594 women.® They
found that higher BMI at the start and finish of the
study and changes in BMI over 15 years were
significant predictors of knee pain at the end of the
study, regardless of radiographic knee osteoarthritis.
Leyland ef al* conducted a study that intended to
check the relative risk towards knee replacement
associated with obesity along with the occurrence of
knee OA. The subjects enrolled were followed for more
than two and half years. The attributable risk was
calculated as 31% associated with knee pain
progressing to knee OA and, finally, knee replacement.
A Dutch study, Predicting Knee Pain and Knee
Osteoarthritis among Overweight Women, concluded
that pain intensity significantly correlated with BMI.1>
A recent French study also found a dose-response
relation between BMI and the clinical consequences of
knee OA.1¢

We found a higher pain intensity in participants
who had hypertension than those who had a normal
BP. In addition, a positive relationship was found
between knee pain intensity and systolic and diastolic
BP values. Earlier, a meta-analysis found a significant
association of hypertension with symptomatic knee
OA.Y7 The prevalence of diabetes mellitus (DM) is
another factor linked to greater pain severity in obese
patients. In a similar study, Eitner and colleagues

found that OA individuals with DM had worse knee
pain and more physical and mental difficulties than
those who did not have DM.’® Another study found
that despite controlling for medication use, increasing
haemoglobin A1C levels (a measure of average blood
glucose over time) were linked to increased pain
severity in individuals with localised OA.1° Our study
also had comparable results. As a systemic condition,
DM may enhance systemic inflammation, which could
explain why patients with knee OA have more severe
pain than those who do not have DM. In individuals
with DM and end-stage knee OA, a recent study
discovered more inflammatory markers in the synovial
fluid, including interleukin-6 (IL-6) and higher
synovitis scores.20

Finally, hours of sleep per day were negatively
correlated with knee pain intensity in our study. The
related medical literature gives evidence for and
against the association of knee pain with sleep hours.
MacLellan et al.1? discovered a link between knee pain
and the amount of hours spent sleeping. In a study by
Cho et al.?! knee pain was found to have a negative
relationship with sleep length. Jeong et al.22 however,
could not find any independent association of sleep
duration with OA-related knee pain.

CONCLUSION

The intensity of knee pain in our sample increased with
age, BMI, and systolic and diastolic BP, while it decreased
with increasing sleep hours during the day. Moreover, knee
pain intensity was on the higher side in married people and
people with DM and hypertension. Based on these findings,
more research will be required into the cause-effect link
between knee pain and the factors above.
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