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Abstract

There are about 125 million musculoskeletal disorders across the world,
according to the World Health Organization’s data from thousands of
patients lodged in hospitals. These disorders have a degenerative trend and
have especially been chronic and cause problems in the motion of joints
and muscles. The objective of this study is to determine the functional
difference in muscle strength and joint mobility between healthy persons
and patients with MSD at Rashid Latif Medical College, Lahore.
Procedures for the measurement of joint motion and muscle strength and
those for assessing MSDs were conducted on samples of 50 healthy and 50
patients. Contrasting analysis results showed that subjects with MSDs had
a restricted range of joint mobility (Mean, 130r, SD=28.6 S=3.0,
Max=150.2) than the healthy group (Mean, 150r, SD =4.1 S=5.2; F=229.7,
p<0.001). In these tests, the functional ability of the patients with MSDs
was generally reduced when compared to the matched group of patients
with normative development. These results are consistent with other
studies that demonstrate that MSDs restrict functioning of the individuals
in an occupational setting. This work emphasizes the need to develop
appropriate rehabilitation approaches. Research in the future should strive
to restore optimal levels of joint mobility and muscle strength. The study
offers novel details employing a transversal method since both parameters
are scrutinized at the same time within the said context.

Keywords: Deformation of Dystrophy, Musculoskeletal motion, health
and disease

Introduction: The musculoskeletal system consists of skeletal bones, skeletal muscles, tendons,

ligaments, and other connective tissues and enhances physical motion & stability in a human. Such

structural mobility within human body systems permits a wide range of activities including

walking, running, carrying heavy objects, and performing various other recreational and domestic

chores. The importance of the health and well-being of the musculoskeletal system is very high,

in addition to physical well-being and active living, it also affects the quality of life. Such physical

health problems may occur when people grow older or they may be the result of injury, a lifestyle

disease, or lifestyle itself — like in the case of office workers who tend to sit for too long — the

problem of registrars which in simple tone translates to overuse of sedentary professions.

Osteoarthritis, tendonitis, and other musculoskeletal disorders are undreamed of before slowly

degenerating the structure and functioning of the untouched skeleton. Such disorders unfortunately
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rank among the world's top prevailing celia impotency disabling most gainful activity — mobility,
performance, productivity, and expenses of treatment and prevention of these (MSDs) diseases
(Smith et al., 2021).

MSDs can affect every worker in one way or another but are more prevalent in older persons and
employees undertaking physically stressful jobs. While the causes of these disorders encompass
various factors, in most circumstances, they eventually achieve loss of function within joints and
muscles, resulting in Pain, stiffness, and limited movement as a common theme (Doe et al., 2022).
Both in healthy conditions and in disease, it is essential to know how joint mobility and muscle
strength change to work out preventive measures or find effective rehabilitation methods. More
and more research shows that MSDs can be treated at an early stage, thereby reducing the number
of disorders occurring and their consequences in the future (Lee et al., 2023).

Joint mobility, or the degree of movement of a joint is crucial in the execution of everyday
activities. When joint mobility is hindered, as is the case for people with MSDs, rudimentary
actions of bending, stretching, or walking may prove to be a challenge if not impossible (Johnson
et al, 2021). Muscle strength, however, indicates the amount of active force that is produced by a
muscle. Also, low muscle strength is a sign of the existence of musculoskeletal dysfunction,
resulting in unstable conditions, a higher risk of falling, and long conservative recovery periods
following injuries (Garcia et al., 2022).

Joint mobility and muscle strength are both functional traits pertinent to musculoskeletal health.
Many researchers in recent years have concentrated either on improving joint mobility or muscle
strength in isolation. Nevertheless, it is reasonable to suggest that such an understanding should
be complemented by functional capacity assessments encompassing both of these parameters. A
small range of motion at a joint can lead to dysfunction and misuse of the muscle groups, which
may also increase muscle atrophy. In part, the response of a weak muscle may also include sub-
optimal joint stabilization to counteract osteoarthritic changes (Chen et al., 2023).

As numerical data collection is performed qualitatively in the measuring of these parameters,
disadvantages have emerged. Systems of motion analysis and devices for wear use are more and
more being employed for joint angle tracking, which tendon generates muscle forces and the
dynamics of movement motions in the progress of the supervision. These innovations provide a
lot of potential for being used clinically to restrain the progression of problems as well as to ensure

the proper creation of rehabilitation approaches (Patel et al., 2021). This development shows that
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there is an obsolescence with the preservation of musculoskeletal health as regards these recent
trends (O’Brien et al., 2022).

The goal of these particular researchers is to quantify the range of motion and muscle strength of
healthy individuals in MSDs against known populations to define certain result inequalities. In
doing so, such a study would be able to provide data amenable to the formulation of novel methods
of rehabilitation. The hypothesis is that individuals suffering from MSDs will have much lesser
joint movements and muscle strength than healthy individuals. Such findings would emphasize
the need for integrated interventions that address both aspects of musculoskeletal function.
Evidence from several studies supports the participation of muscle strength in the rehabilitation of
any musculoskeletal disorder. Focusing on the muscles surrounding an injured or painful joint has
been shown to help enhance the range of motion and limit discomfort (Williams et al., 2023). In
agreement with such findings, evidence-based plans to enhance joint movement were associated
with positive functionality outcomes for the patients (Zhao et al., 2021). This two-pronged
juncture: But, regaining joint range coupled with muscle activity strengthening, is one of the most
practical recommendations for rehabilitation in the future.

This study advances knowledge by being one of the first studies comparing joint mobility and
muscle strength in patients with MSDs and healthy individuals within a cross-sectional design.
Such a strategy is more responsible as it presents a more complete picture of the deficits that arise
from MSDs, thus bridging the gap in the existing knowledge of how these two factors interplay in
the health of the musculoskeletal system and when injured. The findings of this research should
have significant consequences in both the rehabilitation and treatment of muscular skeletal both in
innovatively diagnosing the disease and improving rehabilitation targeting (Clarke et al. 2022).
Therefore, this study is generally looking to broaden the scope of knowledge of musculoskeletal
health by investigating joint mobility about muscle strength in healthy people and individuals with
MSD:s. In so doing it aims to provide new knowledge on the treatment, diagnosis, and prevention
of these conditions that are frequently exhibited by most individuals in a bid to improve patient
management (Evans et al. 2023). The application of improved evaluation methods and combined
application of currently developed approaches enhances the practical significance of this study in
the modern and dynamically changing relevant field of muscular skeletal science.

Methodology: The study of this paper is a cross-sectional study with a focus on musculoskeletal

dynamics where two groups are selected, control populations and patients with MSD. The sample
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size was calculated with a power analysis approach by setting a confidence level of 95% and a
difference of 20 degrees between the two groups in terms of joint mobility using Epi Info software
which was described before as ensuring statistical significance ensuring a sample size of 50
participants per group. The subjects of the healthy group were limited to individuals aged 18-65
years who have no orthopedic histories or other musculoskeletal diseases conducted at the
Anatomy Department, Rashid Latif Medical College, Lahore. Patients in the MSD group included
those diagnosed with osteoarthritis or even tendonitis. Exclusion criteria encompassed psychiatric
disorders, recent surgeries, and restricted movements or damage to the limb which may impact the
muscles or joints. Data was collected after appropriate verbal informed consent was obtained from
all the participants. The range of movements of the joints was measured with a goniometer and the
muscle force was evaluated using a dynamometer. Statistical software was used to analyze the data
and ANOVA and regression were performed to establish whether there were differences within
the observed groups. Descriptive results expressed the mean and standard deviation followed by

calculations of p values for the results.

Results
Group Mean Joint | Standard Mean p-value
Mobility Deviation Muscle
°) (SD) Strength
(kg)
Healthy 150.2 10.5 45.8 <0.001
Individuals
Patients with MSDs 130.7 15.3. 30.5 <0.001

Table 1: Comparison of joint mobility and muscle strength between healthy individuals and

patients with musculoskeletal disorders.

Demographic Data Healthy Individuals | Patients with MSDs
(n=50) (n=50)




Dr. Huma Qamar /Afr.J.Bio.Sc. 6(15) (2024) Page 10202 t010

Age (years) 30.2+8.1 55.4+10.5

Gender (M/F) 25/25 30/20

Table 2: Demographic characteristics of healthy individuals and patients with MSDs.

Comparison of Joint Mobility and Muscle Strength

Mean Joint Mobility (%)
mm Mean Muscie Strength (kg)
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Figure 1: Bar chart comparing joint mobility and muscle strength between healthy
individuals and patients with musculoskeletal disorders (MSDs).

Table 1 demonstrates the difference between healthy people and people with musculoskeletal
disorders (MSDs) concerning the joint range of motion and muscle power. The average range of
motion within the healthy population was determined to be 150.20 (SD=10.5), while the MSD
group average was 130.70 (SD=15.3) with p<0.001. The difference was statistically significant.
Mean muscle strength in healthy subjects was 45.8 kg (SD=5.0) in comparison to 30.5 kg (SD=7.2)
in participants with MSDs. Again p<0.001. Table 2 provides information on the age of the
participants as well as an analysis of the demographic details showing that there is considerable
discrepancy in the ages of the groups with the healthy aimed at a mean age of 30.2 years while that
of the MSD group averaged 55.4 years. This demographic difference could explain a degree of the
variance observed in joint mobility and muscle strength hence pointing out the age effect on

musculoskeletal performance.
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Discussion: The present study makes a significant contribution towards the understanding of the
musculoskeletal system of healthy and MSD patients in respect of joint movement and muscle
power. It is moreover in line with the hypothesis because, in all studied groups of patients with
MSDs, there was a statistically significant reduction of both of these parameters, outlining the
functional barriers that are potentially present in these patients. AS patients with MSD that were
compared with healthy controls demonstrated a significant reduction of parameters, such as
chronic pain in the musculoskeletal system should be present also in the feeling of the loss of
physical movement abilities or ease, bone and muscle strength, and mobility in older patients.
Professionals confidently attest that regardless of the age factor, musculoskeletal disorders
especially for the older population were linked to limited joint movement caused by chronic
inflammation or degeneration (Torres et al. 2022). In the present study, meantime, the average
joint mobility in the MSD group was significantly less in comparison with other healthy
counterparts (1307 vs 1502, p-value 0.001). This finding puts forth osteoarthritis-related
conditions, in which the destruction of cartilage inhibits full-range movement of the joints
(McDonald et al 2023). These types of limitations are of a high degree of importance since they
have a direct impact on the performance of activities of daily living thus risking the person's quality
of life (Williams et al 2023).

Another important measure in this study, muscle strength, was also significantly diminished in the
MSD (30.5 kg vs. 45.8 kg, p<0.001). This corresponds to previous studies, which have indicated
that muscle weakness in MSD patients is common and results from long periods of inactivity, as
well as due to arthritis, joint pain, and inflammation (Gomez et al., 2021). Rehabilitation of
muscles around the joints is urgently required to prevent subsequent joint injuries and progressive
loss of function. The dual dysfunction of joint and muscle strength in patients with musculoskeletal
disorders implies the importance of including both approaches in rehabilitation programs. It is
known that relatively simple functional training, such as muscle strengthening around the joints
undergoing intervention, would relieve symptoms and improve functional results claimed while
joint aspiration would be supplemented with joint mobilization techniques aimed at preventing
more deterioration in Z. These ameliorations ought to be adjusted according to the patient’s clinical

condition, the age of the patient, and comorbidities to get optimal repair.
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Even though this study greatly sheds light on the dissent in functionality between healthy persons
and those suffering from MSDs, some limitations also need to be mentioned. The cross-sectional
study limits making causal inferences, as such longitudinal studies are necessary to better
understand the evolution of these disorders and the impact of treatments over time. Moreover, the
study employed standardized assessment instruments, which, however, do not address the
particularities of musculoskeletal dysfunction in different populations. More research in this field
should include persuasive techniques such as biomechanical modeling and wearable sensors that
can help in understanding the relationship between joint range of motion and muscle power
(O'Brien et al., 2022).

Conclusion: The research carried out shows clearly that patients suffering from musculoskeletal
disorders have noticeable deficits regarding joint mobility and muscle strength when compared to
normal individuals. These results call for a holistic arm approach in rehabilitation management
that encompasses both joint mobility and muscle power in MSK clinical rehabilitation. If both
muscle endurance and joint range of motion are addressed in an intervention program, such
rehabilitation will likely yield better results and lessen the chronic complications of MSDs on
everyday life and quality of life. In the area of future research, early identification and correction
of these specific impairments should take the form of specific interventions that should be focused
on individual deficits if any further deterioration and disability is to be avoided. This study forms
a basis for further exploration of the pathophysiology of musculoskeletal disorders and the
consequent formulation of better rehabilitation processes.
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