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ABSTRACT:
Background: Obesity is a growing global health concern with significant impacts on various
physiological systems, particularly the musculoskeletal system. Excess body weight and altered fat
distribution are known to influence bone density, joint health, muscle function, and overall quality of
life. This abstract provides a detailed overview of the effects of obesity on musculoskeletal health,
summarizing recent research findings and highlighting the multifaceted nature of these impacts.
Obesity impacts bone health through increased mechanical loading and changes in bone structure.
While higher body weight can increase bone density, it does not necessarily improve bone quality.
Advanced imaging has shown that obesity-related changes such as increased marrow adiposity and
altered trabecular structure contribute to a higher risk of fractures and potentially accelerate bone
degeneration. Resistance training has been shown to effectively counteract muscle atrophy and improve
muscle function in obese individuals. Fat distribution also plays a role, with abdominal fat having a
more detrimental effect on muscle health compared to peripheral fat.
Aim: The study aims to synthesize current research on how obesity affects musculoskeletal health,
focusing on bone health, joint stress, muscle function, and psychosocial outcomes. The goal is to
elucidate the mechanisms through which obesity contributes to musculoskeletal disorders and to
underscore the importance of comprehensive management strategies.
Material and Method: This cross-sectional observational study was conducted in Department of
Orthopedics, Tertiary Care Hospital. Participants were informed about the study and provided verbal
informed consent. All patients enrolled in the obesity and metabolic diseases program were included
in the study. Each participant completed a Clinical Questionnaire to describe their pain across various
musculoskeletal locations, specifying the anatomical areas and the intensity of pain experienced over
the past three months. The study population was characterized based on personal details (gender, age,
and body mass index) as well as their reported pain. Participants used a numeric rating scale from 0 to
10 to assess pain intensity in seven anatomical regions: hand & wrist, shoulder, lumbar region, hip,
knee, ankle, and foot.
Results: The data reveals that, out of the 100 participants, 80 are female, accounting for 73.4% of the
sample, indicating a predominance of females in this study. The mean age of the participants is 38.12
years, with a standard deviation of 7.49 years, reflecting a broad age range within the sample. The
average BMI is 31.22 kg/m? with a standard deviation of 2.15, suggesting that most participants' BMI
values are clustered around the mean. The high percentages of participants classified as overweight
(60%) and obese (40%) point to a significant proportion of the group being at risk for health problems
related to excessive body weight. Correlations with shoulder, knee, and ankle pain are moderate,
whereas correlations with hand & wrist, lumbar region, hip, and foot pain are weak or negligible.
Overall, most correlations are very weak, though there is a slightly higher correlation noted for foot
pain measurements.
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Conclusion: Obesity exerts profound effects on musculoskeletal health, influencing bone density and
quality, joint stress and degeneration, muscle mass and function, and overall quality of life. The
interactions between excess body weight, fat distribution, and systemic factors such as inflammation
create a complex landscape of health challenges. Effective management requires a holistic approach
that integrates physical therapy, exercise interventions, and psychological support. Future research
should continue to explore innovative interventions and public health strategies to address the
multifaceted impacts of obesity on musculoskeletal health.
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Introduction:

Obesity, characterized by excessive
accumulation of body fat, has become a global
epidemic with profound implications for overall
health. One of the critical areas affected by
obesity is musculoskeletal health, which
encompasses the bones, muscles, joints, and
connective tissues. The relationship between
obesity and musculoskeletal issues s
multifaceted and significant, as excess body
weight places additional stress on the entire
musculoskeletal system, leading to a range of
adverse effects. Firstly, the increased
mechanical load imposed by excess body fat can
exacerbate wear and tear on weight-bearing
joints, such as the knees, hips, and spine. This
added stress accelerates the degeneration of
cartilage, leading to osteoarthritis, a common
and debilitating condition characterized by joint
pain, stiffness, and reduced mobility. The risk of
osteoarthritis is notably higher in obese
individuals due to the combined effects of
increased joint stress and inflammation.!?
Moreover, obesity often contributes to altered
biomechanics and abnormal gait patterns.
Excess weight can lead to changes in walking
and running mechanics, which further strain the
joints and muscles, potentially resulting in
injuries and chronic pain. The imbalance in
weight distribution can also contribute to
postural problems and misalignment of the
spine, which can have cascading effects on
overall musculoskeletal health. In addition to
mechanical stress, obesity is associated with
systemic inflammation, which can exacerbate
musculoskeletal conditions.> Adipose tissue
(fat) secretes various  pro-inflammatory

cytokines and hormones, such as leptin and
adiponectin, which can contribute to
inflammation in the joints and surrounding
tissues.* The impact of obesity on
musculoskeletal health also extends to muscle
function and strength. Obesity often leads to
muscle weakness due to reduced physical
activity and the added effort required to move
the body. This muscle weakness can impair
functional capacity and increase the risk of falls
and fractures, further complicating the
management of obesity-related musculoskeletal
issues. Obesity increases the mechanical load on
weight-bearing joints, particularly the knees,
hips, and spine. This additional stress accelerates
the wear and tear of cartilage, leading to
osteoarthritis (OA). OA is characterized by the
degeneration of cartilage, resulting in joint pain,
stiffness, and reduced mobility. Studies have
shown a direct correlation between body mass
index (BMI) and the risk of developing knee
OA, with each unit increase in BMI associated
with a higher risk of disease progression.>®

Obesity often leads to reduced physical activity,
which can result in muscle weakness and
decreased muscle mass. The increased effort
required to move excess body weight can further
contribute to muscle deconditioning. Muscle
weakness  impairs  functional  capacity,
increasing the risk of falls and fractures,
particularly in the elderly population. Excess
body weight places additional stress on the
spine, potentially leading to spinal disorders
such as herniated discs and lumbar spinal
stenosis. The added load can exacerbate
degenerative changes in the intervertebral discs
and vertebrae, contributing to lower back pain
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and reduced spinal mobility.” Effective
management of obesity through weight loss can
significantly reduce the mechanical stress on
joints and improve overall musculoskeletal
health. Weight loss interventions, including
dietary changes and physical activity, are crucial
for alleviating symptoms of osteoarthritis and
other musculoskeletal conditions.®? Exercise
programs tailored to obese individuals can
strengthen muscles, enhance joint stability, and
improve gait mechanics, thereby reducing the
risk of injury and enhancing quality of life.
Incorporating regular physical activity and
making lifestyle changes, such as adopting a
balanced diet and engaging in low-impact
exercises, can help manage obesity and its
impact on musculoskeletal health.
Interdisciplinary approaches involving
healthcare providers, including dietitians and
physical  therapists, are essential for
comprehensive ~ management.  Addressing
obesity through weight management, physical
therapy, and lifestyle modifications is crucial for
mitigating these effects and improving overall
musculoskeletal health.!%!"'!A  comprehensive
understanding of the relationship between
obesity and musculoskeletal health is essential
for developing effective strategies to prevent and
manage obesity-related musculoskeletal
conditions.!?

Material and Methods

This cross-sectional observational study was
conducted at the Department of Orthopedics,
Tertiary Care Hospital. Participants were
informed about the study and provided verbal
informed consent. All patients enrolled in the
obesity and metabolic diseases program were
included in the study. Each participant
completed a Clinical Questionnaire to describe
their pain across various musculoskeletal
locations, specifying the anatomical areas and
the intensity of pain experienced over the past
three months. The study population was
characterized based on personal details (gender,
age, and body mass index) as well as their
reported pain. Participants used a numeric rating
scale from 0 to 10 to assess pain intensity in
seven anatomical regions: hand & wrist,

shoulder, lumbar region, hip, knee, ankle, and
foot. The overall pain score for each participant
was considered to be the highest pain rating
reported for any single region. All pain
assessments were completed prior to any
surgical intervention. Data from the 100 subjects
meeting the inclusion criteria were analyzed.

Inclusion Criteria:

e Adults aged 18-65 years with a Body Mass
Index (BMI) >30 kg/m? diagnosed with
obesity.

e More than two years of obesity-resistant to
conservative  medical treatment and
educational/behavioral intervention can be
included.

Exclusion Criteria:

e Individuals with conditions that affect
musculoskeletal health independently of
obesity (e.g., osteoporosis, severe arthritis),
recent surgeries, or contraindications to
physical activity.

Anthropometric Measurements
Body Mass Index (BMI):

e Measure weight (kg) and height (m) using
calibrated scales and stadiometers.
e Calculate BMI as weight/height?.

Body Fat Distribution:

e Use dual-energy X-ray absorptiometry
(DXA) or bioelectrical impedance analysis
(BIA) to assess total and regional fat
distribution.

Bone Health Assessment

Bone Mineral Density (BMD):

e Measure using DXA to evaluate bone
density at key sites (e.g., lumbar spine, hip).

Bone Quality:

e Evaluate using quantitative computed
tomography (QCT) or high-resolution
peripheral quantitative computed
tomography (HR-pQCT) to assess bone
micro-architecture and strength.

Joint Health Assessment
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Osteoarthritis Diagnosis:

e Use clinical criteria (e.g., symptoms,
physical examination) and imaging studies
(e.g., X-rays or MRI) to diagnose
osteoarthritis and assess joint damage.

Joint Function:

e Measure using standardized tests such as the
Western Ontario and Mc Master Universities
Osteoarthritis Index (WOMAC) for knee
OA or the Harris Hip Score for hip OA.

Muscle Health Assessment
Muscle Strength:

e Measure using handgrip dynamometry for
upper body strength and leg dynamometry
for lower body strength.

Muscle Mass:

e Assess using DXA or magnetic resonance
imaging (MRI) to measure lean muscle mass
and distribution.

Functional Performance:

e Evaluate using performance-based tests such
as the 6-minute walk test, timed up-and-go
test, and chair stand test to assess functional
mobility and endurance.

Statistical Analysis:

Statistical analysis was done using the Statistical
Package for Social Sciences (SPSS), version
25.0. In order to assess the normal distribution
of the continuous variables, Shapiro-Wilk Test
was conducted. Spearman’s  correlation
coefficient (rho) was wused to assess the
correlation between the body mass index score
and the level of pain per region.

Result: -

The table provides the demographic and
anthropometric characteristics of a study
sample. It shows a predominantly female group
with an average age of 38 years and an average
BMI in the obese range.

Table 1: Shows the Characteristics of participants.

Variable Group (N =100)
Female Gender, N (%) 80 (73.4)

Age in years, mean (SD) 38.12 (7.49)
BMI in kg/m?, mean (SD) 31.22 (2.15)
Female (SD) 22.65 (8.11)
Male (SD) 20.55 (3.86)

This value indicates that out of the total 100
participants, 80 are female, which constitutes
73.4% of the group. This suggests a
predominantly female sample in this study. The
standard deviation is 7.49 years, indicating the
amount of variability or dispersion around the

mean age. A higher SD implies a wider range of
ages among participants. The SD is 2.15, which
shows the variation in BMI among participants.
A relatively small SD suggests that most
participants have a BMI close to the mean.

Table 2: Shows the Distribution of subjects by BMI

BMI Frequency Percentage
Overweight 60 60

Obese 40 40

Total 100 100

The high percentage of participants classified as overweight (60%) and obese (40%) indicates that a
significant proportion of the study population is at risk of health issues associated with excess body

weight.
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Table 3: Shows the Correlation coefficients between pain by body region and BMI.

Body mass index (BMI)
Female Male
Spearman correlation | Spearman correlation
Hand & wrist 0.012 0.056
Shoulder 0.332 0.002
Lumbar region 0.003 0.028
Hip 0.046 0.072
Knee 0.234 0.010
Ankle 0.321 0.048
Foot 0.017 0.116

There are moderate correlations with shoulder,
knee, and ankle measurements. Weak or
negligible correlations with hand & wrist,
lumbar region, hip, and foot. Most correlations
are very weak, with the exception of a slightly
higher correlation with foot measurements.

Discussion

Obesity, characterized by excessive body fat,
has extensive and multifaceted impacts on
musculoskeletal health. This discussion delves
into the intricate ways in which obesity affects
the bones, joints, and muscles, and considers the
implications for individual health and treatment
strategies. Obesity’s effects on bone density
present a paradox. Increased body weight often
leads to higher bone mineral density (BMD) due
to the mechanical loading of bones. However,
excess fat, particularly visceral fat, can have
detrimental effects on bone health. Visceral fat
secretes inflammatory cytokines and adipokines
that disrupt normal bone remodeling processes.
Over time, this can lead to reduced bone density
in some individuals, despite the initial increase
due to mechanical load.!*!

Bone quality, encompassing aspects such as
bone micro-architecture and strength, is
adversely affected by obesity. Chronic
inflammation related to obesity can lead to an
imbalance in bone remodeling, favoring bone
resorption over bone formation. This
inflammatory environment can degrade bone
quality, making bones more susceptible to
fractures. Additionally, increased  fat
accumulation in bone marrow (marrow
adiposity) may further weaken bone structure.!'®
Obesity is linked to an increased risk of

fractures. This heightened risk is partly due to
the altered bone architecture and quality
associated with obesity. While higher body
weight could potentially enhance bone strength
through increased mechanical stress, the
negative impact of inflammation and poor bone
quality outweighs this benefit. As a result,
individuals with obesity are at higher risk for
fractures, especially in the lower extremities and
spine.!’

Individuals with obesity often experience more
severe OA symptoms, including pain, stiffness,
and reduced joint function. The increased
inflammatory mediators from adipose tissue
exacerbate joint inflammation, leading to more
rapid progression of OA. This relationship
creates a cycle where obesity worsens joint
health, and declining joint function can further
limit physical activity, potentially contributing
to additional weight gain.'8

Obesity is closely linked to metabolic disorders
such as type 2 diabetes and cardiovascular
diseases. These conditions can indirectly affect
musculoskeletal health. For example, metabolic
syndrome-related inflammation and altered
glucose metabolism can impact bone and muscle
health, complicating the management of obesity-
related musculoskeletal issues. Effective
management of obesity is crucial for improving
musculoskeletal health. Weight loss through
diet, exercise, and behavioral interventions can
reduce mechanical stress on joints, decrease
systemic inflammation, and improve bone and
muscle health. Weight management strategies
should be tailored to individual needs and
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incorporate both dietary modifications and
physical activity.!”

The study investigated how different patterns of
body fat distribution, such as visceral versus
subcutaneous fat, impact joint stress and the
progression of osteoarthritis. The findings
revealed that visceral fat has a more pronounced
effect on joint loading and degeneration
compared to subcutaneous fat. Davis, M. A., &
Wills, K. E. (2017).2° The systematic review
examines how different patterns of abdominal
fat distribution affect muscle mass and function
in obese individuals. The study highlights that
abdominal fat is particularly detrimental to
muscle health due to its association with
systemic inflammation and insulin resistance.

Recent studies have significantly advanced our
understanding of how obesity impacts
musculoskeletal health. These studies have
utilized  advanced imaging  techniques,
biomechanical models, and genetic analyses to
uncover the complex interactions between
obesity, inflammation, and musculoskeletal
health. Findings suggest that obesity affects
bone density and quality, joint health, and
muscle function in multifaceted ways.
Integrating these insights into clinical practice
and public health strategies is crucial for
developing effective interventions to improve
musculoskeletal health in obese individuals.?!
Physical therapy and exercise play a vital role in
managing  obesity-related = musculoskeletal
issues. Strengthening exercises can improve
muscle mass and function, while low-impact
activities can reduce joint stress and improve
mobility. Exercise programs should be designed
to address specific musculoskeletal problems
and enhance overall functional capacity. In some
cases, medical or surgical interventions may be
necessary to address severe obesity-related
musculoskeletal issues. This may include
pharmacological  treatments to  manage
inflammation and pain or surgical options such
as  joint  replacement for  advanced
osteoarthritis.??

Conclusion:

Obesity has a profound impact on
musculoskeletal —health, influencing bone
density, joint health, muscle function, and
overall quality of life. While excess body weight
can increase bone mass, it often compromises
bone quality and exacerbates joint degeneration.
Muscle health is adversely affected by systemic
inflammation and altered fat distribution,
leading to reduced strength and function.
Psychosocial outcomes, including quality of life,
are significantly impaired by obesity-related
musculoskeletal ~ issues. Comprehensive,
integrated management strategies are essential
to address the physical and psychological
aspects of obesity and improve overall health
outcomes. Future research should continue to
explore effective interventions and public health
strategies to combat the multifaceted effects of
obesity on musculoskeletal health.
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