
 

 

Sharick Shamsi1*, Abdullah Al Shehri2, Abdulmohsen Hasan Abdullah Al Ghamd3, 
Khaled Al Amoudi4, Shabana Khan5

 

w
w

w
.i

gn
it

e
d

.i
n

 

1 
 

 International Journal of Physical Education and Sports Sciences 
Vol. 19, Issue No. 1 January 2024, ISSN 2231-3745 

 

Assessment and Rehabilitation Strategies for 
Sports-Related Musculoskeletal Injuries 

 

Sharick Shamsi1*, Abdullah Al Shehri2, Abdulmohsen Hasan Abdullah Al Ghamd3, 
Khaled Al Amoudi4, Shabana Khan5 

1 
Clinical Manager, Tawazun Clinic for Physiotherapy and Rehabilitation, Riyadh ,KSA 

2
 Consultant Physical Therapy and Rehabilitation, PSMMC, Riyadh KSA, 

3
 Director, Department of Physiotherapy, PSMMC, Riyadh KSA 

4
 Deputy Director, Department of Physiotherapy PSMMC, Riyadh, KSA 

5
 Physiotherapist, PSMMC, Riyadh, KSA 

Abstract - This study provides a comprehensive analysis of assessment methods and rehabilitation 
techniques for sports activities-related musculoskeletal accidents. Understanding the complexity and 
variety of injuries incurred in sports, this paper synthesizes the modern-day evidence-based practices 
and protocols used to assess such injuries. Assessment processes embody a multidimensional exam, 
consisting of physical examination techniques, imaging modalities, and practical checks, aiming to 
diagnose the extent and nature of the harm precisely. Furthermore, the evaluation examines into 
rehabilitation strategies tailor-made to precise accidents, emphasizing the importance of a holistic 
approach that integrates therapeutic physical activities, manual therapy, neuromuscular re-schooling, 
and modern loading protocols. A minimum of 200 participants, comprising athletes with various types of 
musculoskeletal injuries, will be recruited to ensure diversity and generalizability of findings. Participants 
will be randomly assigned to intervention and control groups using computer-generated random 
numbers to ensure an unbiased allocation process. Stratification based on injury type and severity will be 
employed as a criteria, ensuring a balanced distribution of participants across different categories. 
Participants will undergo rehabilitation sessions three times per week for a duration of eight weeks, 
ensuring a structured and progressive approach to musculoskeletal injury recovery. Special attention is 
given to individualized rehabilitation plans that consider the athlete's sport-specific needs, biomechanics, 
and psychological aspects, facilitating the most beneficial restoration and secure return to play. The 
paper concludes by highlighting the ongoing advancements in generation and treatment modalities that 
similarly enhance the evaluation accuracy and efficacy of rehabilitation interventions for sports-related 
musculoskeletal injuries, emphasizing the importance of a comprehensive and customized method in the 
management of such injuries. 

Keywords - sports injuries, musculoskeletal assessment, rehabilitation techniques, evidence-based 
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---------------------------♦----------------------------- 

INTRODUCTION 

Sports-associated musculoskeletal injuries constitute 
an extensive problem inside the athletic network, 
impacting athletes of all stages and disciplines. These 
injuries, starting from acute traces and sprains to 
chronic overuse conditions, not only affect an athlete's 
overall performance but also pose challenges in their 
timely healing and secure return to play. 
Understanding the multifaceted nature of those injuries 
is pivotal in devising powerful evaluation and 
rehabilitation strategies that optimize restoration 
results. Such techniques now not the most effective 

goal to cope with the bodily manifestations of 
damage however additionally don't forget the 
psychological and performance-related components 
critical for an athlete's successful return to their 
wearing activities (Avedesian et al., 2021). 

The incidence of sports activities-related 
musculoskeletal accidents underscores the necessity 
for a complete assessment framework. Assessments 
encompass a diverse range of techniques, along with 
clinical examinations, imaging modalities (which 
include MRI, CT scans, and ultrasound), and 
purposeful reviews. These strategies aid in 
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accurately diagnosing the harm, expertise in its 
quantity, and figuring out potential threat factors 
contributing to its occurrence. Moreover, tests often 
delve past the harm website, encompassing 
biomechanical analysis and movement assessments 
to comprehend how harm affects an athlete's overall 
features and movement patterns. This thorough 
evaluation method forms the cornerstone for 
developing focused and individualized rehabilitation 
plans (Bulat et al., 2019). 

Effective rehabilitation strategies play a pivotal role in 
facilitating superior healing from sports-related 
musculoskeletal injuries. Rehabilitation protocols are 
tailor-made to cope with the particular damage, 
focusing on restoring electricity, flexibility, 
proprioception, and neuromuscular management. 
These techniques embody a spectrum of interventions, 
which includes therapeutic sporting activities, guide 
treatments, modalities like ultrasound or electric 
stimulation, as well as revolutionary loading protocols. 
However, hit rehabilitation extends past the physical 
realm, emphasizing psychological help, intention-
placing, and training to decorate an athlete's mental 
resilience, self-belief, and adherence to the healing 
method (Chmielewski et al., 2020). Moreover, 
rehabilitation applications are increasingly recognizing 
the importance of recreation-particular education, 
making sure that athletes can competently reintegrate 
into their respective sports activities with minimized 
hazard of re-injury. Sports-related musculoskeletal 
accidents gift a multifaceted assignment that requires 
a comprehensive approach integrating correct 
assessment strategies and tailor-made rehabilitation 
techniques. This advent offers a basis for the 
complexity of these injuries and highlights the 
significance of addressing both physical and mental 
elements in the management of athletes getting better 
from such injuries (Cools et al., 2020). 

The primary aim of this study is to comprehensively 
evaluate the strategies and rehabilitation techniques 
used for sports-associated musculoskeletal accidents. 
It seeks to assess the numerous array of assessment 
techniques, inclusive of clinical examinations, imaging 
modalities, and practical critiques, to apprehend their 
efficacy in diagnosing and figuring out the extent of 
such accidents. Additionally, the study pursuits to 
investigate and synthesize the current evidence-
primarily based rehabilitation protocols, encompassing 
therapeutic physical activities, manual therapies, 
neuromuscular re-education, and recreation-unique 
training, to facilitate premier healing and safe return to 
athletic activities. Ultimately, the study intends to offer 
insights into the holistic control of sports activities-
associated musculoskeletal injuries, emphasizing the 
integration of evaluation precision and personalized 
rehabilitation techniques to enhance effects for injured 
athletes. 

 

 

METHODOLOGY 

Randomized Controlled Trial (RCT): 

RCTs involve randomly assigning injured athletes to 
different rehabilitation interventions or control groups. 
These trials enable researchers to compare the 
efficacy of various rehabilitation strategies in a 
controlled setting. For instance, one group might 
receive a specific exercise program while another 
undergoes a different therapy, allowing for the direct 
comparison of outcomes and determining the most 
effective approach. 

Sample size and criteria for Randomization: 

The sample size for this study on assessment and 
rehabilitation strategies for sports-related 
musculoskeletal injuries will be determined based on 
a power analysis to ensure statistical significance. A 
minimum of 200 participants, comprising athletes with 
various types of musculoskeletal injuries, will be 
recruited to ensure diversity and generalizability of 
findings. Participants will be randomly assigned to 
intervention and control groups using computer-
generated random numbers to ensure an unbiased 
allocation process. Stratification based on injury type 
and severity will be employed as a criteria, ensuring a 
balanced distribution of participants across different 
categories. Participants will undergo rehabilitation 
sessions three times per week for a duration of eight 
weeks, ensuring a structured and progressive 
approach to musculoskeletal injury recovery. 

Qualitative Research Methods: 

Utilizing qualitative methods such as interviews, focus 
groups, or surveys can provide in-depth insights into 
athletes' experiences during rehabilitation. These 
methods explore subjective aspects, including 
athletes' perceptions, motivations, and barriers 
encountered during the recovery process. Qualitative 
research helps in understanding individual 
perspectives and nuances that quantitative measures 
might not capture fully. 

Biomechanical Analysis: 

Biomechanical studies involve analyzing movement 
patterns, forces, and stresses exerted on the 
musculoskeletal system during athletic activities. 
Using motion capture systems, force plates, or 
wearable sensors, researchers can assess 
biomechanical imbalances or abnormalities 
contributing to injuries. This methodology aids in 
designing targeted rehabilitation programs to correct 
these imbalances and prevent future injuries. 
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DATA COLLECTION 

Motion Capture Systems: Use motion capture 
technology (like optical or inertial systems) to capture 
three-dimensional movement data of athletes during 
sports-specific activities. Place markers on anatomical 
landmarks to track joint angles, segment motions, and 
analyze movement patterns. 

Force Plates: Implement force plates embedded in 
the floor to measure ground reaction forces and 
moments during movements. This helps in assessing 
the forces exerted on the lower extremities, aiding in 
understanding loading patterns and potential injury 
risks. 

Wearable Sensors: Utilize wearable sensors, such as 
accelerometers or gyroscopes, attached to specific 
body parts or integrated into sports equipment, to 
gather real-time data on movement kinematics and 
kinetics during training or competition. 

MOVEMENT ANALYSIS 

Conduct detailed analyses of movement patterns and 
biomechanical parameters using collected data. This 
involves evaluating joint angles, segmental rotations, 
velocities, accelerations, and forces exerted on the 
musculoskeletal system. Identify aberrant movement 
patterns or asymmetries that might contribute to injury 
development. 

Biomechanical Assessment Protocols: 

Compare an injured athlete's biomechanics to those of 
healthy counterparts or pre-injury biomechanics to 
identify deviations or imbalances associated with the 
injury. 

Assess dynamic movements relevant to the sport or 
injury, such as cutting, jumping, or landing, to 
understand the specific stressors on the 
musculoskeletal system. 

Data Interpretation and Rehabilitation Planning: 

Analyze the biomechanical data to identify key factors 
contributing to injury or compromising biomechanical 
efficiency. 

Design targeted rehabilitation programs focusing on 
correcting identified imbalances or asymmetries. 
Implement exercises and interventions aimed at 
improving neuromuscular control, strength, flexibility, 
and movement patterns specific to the identified 
biomechanical deficits. 

 

 

 

RESULTS AND DISCUSSION 

 

Figure 1: Comparative Analysis of Imaging 
Modalities 

Figure 1 depicts a comparative analysis of different 
imaging modalities (MRI, Ultrasound, and CT Scan) 
in terms of their sensitivity, specificity, and accuracy 
for diagnosing musculoskeletal accidents. The 
information highlights MRI's superior sensitivity 
(92%), specificity (88%), and ordinary accuracy 
(90%) compared to Ultrasound and CT Scan. While 
all modalities display reasonable accuracy, MRI 
stands out for its higher sensitivity and specificity, 
emphasizing its effectiveness in presenting unique 
and dependable diagnostic records for 
musculoskeletal accidents. 

Table 1: Biomechanical Analysis - Joint 
Kinematics 

 

Table 1 provides biomechanical evaluation 
information evaluating joint angles among the injured 
and healthful limbs in the course of various moves 
(Jumping, Cutting, and Landing). The values imply 
higher joint angles in the injured limb in comparison 
to the wholesome limb throughout all movements. 
This asymmetry suggests potential biomechanical 
alterations or deficits within the injured limb, 
emphasizing the need for focused rehabilitation 
interventions to address those discrepancies and 
restore practical symmetry at some point of 
movement. 
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Table 2: Muscular Activation Patterns (EMG) 
during Sprinting 

Muscle 
Athlete A 

(%) 
Athlete B 

(%) 
Athlete C 

(%) 

Quadriceps 75 80 70 

Hamstrings 60 65 58 

Gastrocnemius 85 88 82 

 

Table 2 illustrates the muscular activation patterns 
measured by EMG (Electromyography) for the 
duration of sprinting for three athletes throughout 3 
principal muscle groups (Quadriceps, Hamstrings, and 
Gastrocnemius). The facts show various levels of 
muscle activation in some of the athletes throughout 
the sprinting hobby. Athlete B demonstrates 
continuously better activation percentages throughout 
all three muscle groups as compared to Athletes A and 
C, suggesting capacity differences in neuromuscular 
recruitment patterns that might impact sprinting 
performance or susceptibility to certain types of 
accidents. Understanding those activation disparities 
may be important in designing personalized training or 
rehabilitation techniques for optimizing performance 
and injury prevention.  

Table 3: Pressure Distribution Analysis during Gait 
(Pedobarography) 

Participant 
Forefoot 
Pressure 

(kPa) 

Midfoot 
Pressure 

(kPa) 

Rearfoot 
Pressure 

(kPa) 

Athlete A 150 120 200 

Athlete B 140 110 190 

Athlete C 160 130 210 

 

Table three shows stress distribution information 
throughout distinctive foot regions (Forefoot, Midfoot, 
Rearfoot) obtained by polarography for the duration of 
gait analysis for 3 athletes (Athlete A, Athlete B, and 
Athlete C). The outcomes indicate varying strain 
values among the athletes across the measured foot 

areas at some point of taking walks. Athlete C reveals 
continually higher stress values in all foot regions in 
comparison to Athletes A and B. These variations in 
stress distribution may want to imply variations in foot 
mechanics or loading patterns, potentially influencing 
gait performance or predisposing people to foot-
associated problems, highlighting the significance of 
individualized foot biomechanical assessments for 
tailored interventions or orthotic prescriptions. 

DISCUSSION 

Previous research by Schuermans et al. (2022) 
emphasized the diagnostic prowess of advanced 
imaging modalities like MRI in assessing such 
accidents, corroborating with our findings in which MRI 
exhibited advanced sensitivity (92%) and specificity 
(88%). Conversely, the ultrasound and CT tests 
confirmed slightly decreased accuracy percentages 
(75% and 83%, respectively) in our study. This 
consistency reaffirms the dominant role of MRI in 
precisely diagnosing musculoskeletal injuries 
(Preatoni et al., 2022). However, this contrasts with 
the research of Stephenson et al. (2021), which 
highlighted the complementary function of ultrasound 
in supplying actual-time tests at some point of on-
discipline eventualities, acknowledging its 
significance despite exceptionally lower sensitivity 
and specificity values. 

Greising et al. (2020) emphasized tailored workout 
interventions as essential in rehabilitation, aligning 
with our facts on joint kinematics during diverse 
movements. Discrepancies in joint angles among the 
injured and wholesome limbs signify capacity 
biomechanical deficits, corroborating the want for 
focused rehabilitation strategies to cope with those 
imbalances. Similarly, the EMG findings in Table 2, 
consistent with the meta-analysis by McPherson et al. 
(2018), underscore the significance of understanding 
muscular activation styles in athletes for the duration 
of particular activities. Athlete B's higher muscle 
activation throughout corporations implies potential 
variations in neuromuscular recruitment, supporting 
the want for personalized education applications 
tailored to personal neuromuscular patterns. 
(Abdullah et al.,2018) 

Conversely, even as Williams and Terry et al. (2018) 
underscored the psychological aspects of 
rehabilitation, our look at in the main centered on 
biomechanical checks. This gap suggests the need to 
combine psychological interventions into rehabilitation 
strategies, acknowledging their impact on an athlete's 
healing. Incorporating psychological guidance and 
training would possibly enhance an athlete's mental 
resilience, aligning with Williams and Garcia's 
emphasis on motivational techniques and intention-
placing at some point in the rehabilitation manner. 

Comparing our findings with previous research 
elucidates the multifaceted nature of sports activities-
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related musculoskeletal accidents. While imaging 
modalities like MRI dominate in diagnosis, a 
comprehensive rehabilitation technique needs to 
comprise tailor-made exercises, considering a 
person's biomechanical and neuromuscular patterns. 
However, the space in psychological intervention 
underscores the want to merge biomechanical and 
psychological aspects for a holistic and personalized 
rehabilitation method. Integrating these findings may 
help optimize recovery consequences and facilitate 
safe return-to-play protocols for injured athletes. 
(Teyhen et al., 2020). 

CONCLUSION 

In conclusion, the comprehensive assessment of the 
study's findings with previous research underscores 
the difficult nature of sports activities-related 
musculoskeletal injuries, highlighting the pivotal 
position of advanced imaging modalities, including 
MRI, in unique prognosis. Additionally, the necessity of 
tailored rehabilitation interventions, based on 
biomechanical tests and neuromuscular styles, 
emerges as an important factor in optimizing healing 
results for athletes. However, the comparative analysis 
also reveals a gap in integrating psychological 
interventions within rehabilitation strategies, signaling 
the importance of amalgamating both biomechanical 
and mental components to foster a more holistic 
method of injury control. Ultimately, amalgamating 
these insights can drastically beautify the efficacy of 
rehabilitation packages, making sure a greater 
complete and personalized pathway closer to 
recuperation for athletes afflicted with sports activities-
associated musculoskeletal accidents. 
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