JSREM
%&3 gﬁlnternatlonal Journal of Scientific Research in Engineering and Management (IJSREM)
Volume: 08 Issue: 09 | Sept - 2024 SJIF Rating: 8.448 ISSN: 2582-3930

Comparative Effectiveness of Physiotherapy Interventions for Orthopedic vs.
Neurological Disorders: A Systematic Review

Harshika Gupta; (BPT, MPT.*)
Sanskriti University, Mathura, Uttar Pradesh
Mail ID-harshika8874gupta@gmail.com
Permanent Address: - R.J.N Mbd. Distt. Fbd. Uttar Pradesh, India (209651)

Vaibhav Bhatia, MPT sports*
Manav Rachna International Institute Of Research And Studies, Faridabad, Haryana

Abstract:

Background: Physiotherapy is a cornerstone of rehabilitation for both orthopedic and neurological disorders, aiming
to restore function, alleviate pain, and improve quality of life. While there is substantial evidence supporting various
physiotherapy interventions for these conditions, a comprehensive comparison of their effectiveness across different
types of disorders is lacking. This systematic review aims to evaluate and compare the effectiveness of physiotherapy
interventions for orthopedic and neurological disorders.

Methods: A systematic literature search was conducted across multiple databases, including PubMed, Cochrane
Library, and Scopus, for studies published between January 2000 and March 2024. Inclusion criteria were
randomized controlled trials (RCTs) and observational studies comparing physiotherapy interventions for orthopedic
or neurological disorders, with outcomes related to functional improvement, pain reduction, and quality of life.
Studies were independently screened by two reviewers, and data were extracted and synthesized using meta-analysis
where applicable. Risk of bias was assessed using the Cochrane Risk of Bias Tool for RCTs and the ROBINS-I tool
for observational studies.

Results: A total of 47 studies met the inclusion criteria, comprising 28 RCTs and 19 observational studies. The
studies were categorized into two groups: orthopedic (n=24) and neurological disorders (n=23). For orthopedic
disorders, interventions such as manual therapy, exercise therapy, and modalities like ultrasound showed significant
improvements in pain reduction and functional outcomes, with exercise therapy emerging as the most effective across
various subtypes of orthopedic conditions. For neurological disorders, interventions including task-specific training,
motor learning, and virtual reality therapy demonstrated significant gains in motor function, balance, and activities
of daily living. Notably, task-specific training and virtual reality therapy were particularly effective in stroke
rehabilitation.

Comparative Analysis: The review highlights that while exercise therapy consistently benefits orthopedic patients,
neurological patients often require more specialized interventions tailored to their specific impairments. The
comparative effectiveness analysis reveals that, although both types of interventions are effective within their
respective domains, the nature and specificity of neurological disorders often necessitate more personalized and
intensive therapeutic approaches compared to orthopedic conditions.
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Conclusion: This systematic review underscores the differential effectiveness of physiotherapy interventions for
orthopedic versus neurological disorders. While generalized exercise and manual therapy prove beneficial for
orthopedic issues, neurological rehabilitation frequently benefits from specialized, task-oriented therapies. These
findings emphasize the need for tailored treatment plans and suggest that future research should focus on developing
and testing targeted physiotherapy approaches that address the unique needs of patients with neurological conditions.

Keywords: Physiotherapy, Orthopedic Disorders, Neurological Disorders, Systematic Review, Comparative
Effectiveness

INTRODUCTION:

Physiotherapy, a cornerstone of rehabilitation medicine, aims to restore, maintain, and enhance physical function and
mobility through various interventions. It plays a critical role in managing both orthopedic and neurological
conditions, which often present distinct challenges and require tailored approaches. Orthopedic disorders encompass
a range of conditions affecting the musculoskeletal system, including fractures, arthritis, and spinal disorders.
Conversely, neurological disorders involve the nervous system, including diseases such as stroke, multiple sclerosis,
and Parkinson’s disease. Despite the varied nature of these conditions, physiotherapy is instrumental in promoting
recovery, improving quality of life, and facilitating functional independence.

1. Physiotherapy in Orthopedic Disorders

Orthopedic disorders are primarily concerned with the bones, joints, muscles, and ligaments. These conditions can
arise from acute injuries, chronic degenerative processes, or congenital abnormalities. Physiotherapy interventions
for orthopedic conditions often focus on pain management, restoration of movement, strengthening of affected
muscles, and improvement in overall functional performance.

1.1 Pain Management

Pain is a prevalent symptom in orthopedic disorders and can significantly impact an individual's daily life.
Physiotherapy techniques such as manual therapy, electrotherapy, and modalities like heat and cold applications are
commonly employed to manage pain. Manual therapy includes joint mobilization and manipulation, which aim to
reduce pain and improve joint function. Electrotherapy methods, such as transcutaneous electrical nerve stimulation
(TENS), are used to alleviate pain by stimulating sensory nerves.

1.2 Restoration of Movement

Restoring movement is crucial in orthopedic rehabilitation. Exercises designed to enhance range of motion,
flexibility, and joint stability are fundamental. For instance, after a joint replacement surgery, physiotherapists
implement a regimen of passive and active exercises to prevent stiffness and promote joint function. Stretching and
strengthening exercises are tailored to the specific needs of the patient and their condition.

1.3 Strengthening of Affected Muscles

Strengthening exercises are vital for orthopedic patients, particularly those recovering from surgeries or injuries.
Progressive resistance exercises help in rebuilding muscle strength, improving endurance, and supporting the
musculoskeletal system. Core stability exercises are also emphasized, as they provide support to the spine and reduce
the risk of future injuries.

© 2024, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM37318 | Page 2



http://www.ijsrem.com/

0‘/%‘JSI'{EM
%&3 gﬁlnternatlonal Journal of Scientific Research in Engineering and Management (IJSREM)
K Volume: 08 Issue: 09 | Sept - 2024 SJIF Rating: 8.448 ISSN: 2582-3930

1.4 Improvement in Functional Performance

Functional performance is a key outcome in orthopedic rehabilitation. Physiotherapists use task-specific training to
help patients regain their ability to perform daily activities. This may include gait training, balance exercises, and
functional tasks that mimic real-life activities. For example, for individuals recovering from a lower limb injury,
physiotherapists may focus on improving walking patterns and balance to ensure a safe return to everyday activities.

2. Physiotherapy in Neurological Disorders

Neurological disorders are characterized by dysfunctions in the nervous system, which can lead to impairments in
movement, sensation, and cognition. Physiotherapy for neurological conditions involves addressing these
impairments through a variety of strategies aimed at enhancing neural plasticity, improving motor control, and
optimizing functional independence.

2.1 Neural Plasticity and Motor Control

One of the primary goals in neurological rehabilitation is to promote neural plasticity, the brain's ability to reorganize
itself by forming new neural connections. Physiotherapy interventions such as repetitive task practice, constraint-
induced movement therapy, and functional electrical stimulation are used to stimulate neural pathways and improve
motor function. For instance, constraint-induced movement therapy involves restraining the unaffected limb to
encourage use of the affected limb, thereby promoting motor recovery.

2.2 Enhancing Functional Independence

Functional independence is a critical outcome for individuals with neurological disorders. Physiotherapists employ
strategies to improve activities of daily living (ADLS) such as dressing, grooming, and mobility. Techniques like
task-specific training, adaptive equipment, and compensatory strategies are used to help patients achieve greater
independence. For example, for stroke survivors, therapists may focus on regaining the ability to perform self-care
tasks and improving gait and balance.

2.3 Addressing Sensory and Cognitive Impairments

Neurological conditions often involve sensory and cognitive impairments that affect overall function. Physiotherapy
interventions may include sensory re-education technigues, cognitive-motor training, and strategies to enhance
spatial awareness. For individuals with sensory deficits, therapists may use sensory stimulation exercises to improve
tactile and proprioceptive abilities.

3. Comparative Effectiveness of Physiotherapy Interventions

Given the distinct nature of orthopedic and neurological disorders, it is essential to compare the effectiveness of
physiotherapy interventions across these domains to determine the most effective approaches for each condition. This
systematic review aims to evaluate and synthesize the evidence on the comparative effectiveness of physiotherapy
interventions for orthopedic and neurological disorders. By analyzing existing research, we seek to identify which
interventions yield the most significant outcomes in terms of pain relief, functional improvement, and overall quality
of life.
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4. Objectives of the Systematic Review
The primary objectives of this systematic review are as follows:

1. To Compare Interventions: Evaluate and compare the effectiveness of physiotherapy interventions for orthopedic
and neurological disorders.

2. To Assess Outcomes: Analyze the impact of different physiotherapy modalities on pain management, functional
performance, and overall quality of life in patients with orthopedic versus neurological conditions.

3. To Identify Best Practices: Identify evidence-based best practices and interventions that offer the most significant
benefits for patients with orthopedic and neurological disorders.

5. Importance of the Review

This review is crucial for clinicians, researchers, and policymakers as it provides a comprehensive analysis of the
effectiveness of physiotherapy interventions across different domains. By understanding the comparative
effectiveness, healthcare professionals can make informed decisions regarding treatment planning and resource
allocation. Additionally, this review contributes to the evidence base needed to refine rehabilitation protocols and
improve patient outcomes in both orthopedic and neurological conditions.

6. Structure of the Review

The subsequent sections of this review will include a detailed methodology outlining the search strategy, inclusion
criteria, and data extraction process. The results section will present the findings from the analyzed studies,
highlighting key differences and similarities between orthopedic and neurological physiotherapy interventions.
Finally, the discussion will interpret these findings in the context of current clinical practice and suggest
recommendations for future research.

DETAILED EVIDENCE:

Physiotherapy is a cornerstone in the management of both orthopedic and neurological disorders, aiming to improve
functional outcomes, reduce pain, and enhance the quality of life for patients. However, the approach and efficacy of
physiotherapy interventions can vary significantly between these two broad categories of conditions. This systematic
review seeks to compare the effectiveness of physiotherapy interventions in orthopedic versus neurological disorders,
providing a comprehensive overview of current evidence.

Orthopedic Disorders:
Orthopedic disorders encompass a range of musculoskeletal conditions, including fractures, joint replacements,
arthritis, and soft tissue injuries. Physiotherapy for orthopedic conditions typically focuses on pain management,

improving range of motion, restoring strength, and enhancing functional mobility. Key interventions often include:

- Manual Therapy: Techniques such as joint mobilization and manipulation are frequently used to alleviate pain and
improve joint function.

- Exercise Therapy: Prescribed exercises aim to strengthen muscles, increase flexibility, and improve joint stability.
This can include resistance training, stretching, and functional exercises tailored to the specific orthopedic condition.

- Modalities: Use of heat, cold, ultrasound, and electrical stimulation to manage pain and inflammation.
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Evidence indicates that exercise therapy is highly effective in managing various orthopedic conditions. A meta-
analysis of randomized controlled trials (RCTs) revealed that exercise interventions significantly improve pain and
function in patients with knee osteoarthritis. Similarly, manual therapy has shown efficacy in treating lower back
pain and shoulder impingement syndrome.

Neurological Disorders:

Neurological disorders, including stroke, Parkinson’s disease, multiple sclerosis, and traumatic brain injury, present
unique challenges for physiotherapy. These conditions often result in complex motor, sensory, and cognitive
impairments. Physiotherapy interventions in this domain are designed to address these multifaceted deficits and
typically involve:

-Neurorehabilitation Techniques: These include constraint-induced movement therapy, task-specific training, and
functional electrical stimulation aimed at enhancing motor recovery and neuroplasticity.

-Balance and Coordination Exercises: Targeted exercises to improve balance, coordination, and gait, essential for
patients with neurological impairments.

-Cogpnitive and Perceptual Training: Strategies to address cognitive deficits and perceptual issues that impact daily
functioning.

Research highlights that early and intensive rehabilitation can significantly improve functional outcomes in
neurological conditions. For example, a systematic review of stroke rehabilitation interventions found that task-
specific training and constraint-induced movement therapy were effective in improving upper limb function.
Likewise, exercise programs focusing on balance and gait have been shown to reduce fall risk and improve mobility
in Parkinson’s disease.

Comparative Effectiveness:

While there is robust evidence supporting the efficacy of physiotherapy in both orthopedic and neurological disorders,
comparative studies are relatively scarce. This review aims to address this gap by systematically evaluating and
comparing the effectiveness of various physiotherapy interventions across these two domains. By analyzing
outcomes such as pain reduction, functional improvement, and overall quality of life, this review seeks to provide
insights into the relative effectiveness of physiotherapy approaches for orthopedic versus neurological conditions.

The findings of this review will contribute to a better understanding of how physiotherapy interventions can be
optimized for different types of disorders, ultimately guiding clinical practice and improving patient outcomes across
a range of musculoskeletal and neurological conditions.

Historical Context:

The field of physiotherapy has evolved significantly over the past century, paralleling advancements in medical
science and technology. Historically, physiotherapy originated in the early 20th century as a response to the
increasing need for rehabilitation following World War | and World War II. Initially, the focus was primarily on
orthopedic conditions, with therapeutic exercises and manual techniques being the cornerstones of treatment. The
discipline was aimed at addressing musculoskeletal injuries and postoperative rehabilitation, with limited emphasis
on neurological conditions.
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In the mid-20th century, the recognition of neurological rehabilitation emerged as a distinct and essential area within
physiotherapy. Pioneering work by clinicians such as Margaret Rood and Bobath led to the development of
specialized techniques for patients with neurological disorders, including stroke, cerebral palsy, and spinal cord
injuries. This period marked a shift from a predominantly orthopedic focus to a broader understanding of the
importance of rehabilitative strategies for neurological conditions.

Over the past few decades, research in physiotherapy has expanded to explore and compare the efficacy of
interventions across both orthopedic and neurological domains. Systematic reviews and meta-analyses have become
integral in synthesizing evidence and guiding clinical practice. Despite this progress, the comparative effectiveness
of physiotherapy interventions for orthopedic versus neurological disorders remains a topic of ongoing investigation.
Understanding these differences is crucial for optimizing patient outcomes and tailoring interventions to the specific
needs of individuals across these distinct but sometimes overlapping areas of rehabilitation.

Theoretical Framework

The theoretical framework for this systematic review centers on the intersection of orthopedic and neurological
disorders and their management through physiotherapy. Both orthopedic and neurological conditions present unique
challenges and therapeutic needs, but they share commonalities in their dependence on physical rehabilitation for
optimal recovery.

1. Physiotherapy and Rehabilitation Science: Physiotherapy as a discipline is grounded in the principles of
human anatomy, biomechanics, and neurophysiology. It aims to restore function, alleviate pain, and improve
quality of life through targeted interventions. The efficacy of these interventions can vary significantly based
on the nature of the disorder being treated.

2. Orthopedic Disorders: Orthopedic disorders primarily involve the musculoskeletal system and can include
conditions such as fractures, arthritis, and musculoskeletal injuries. Physiotherapy interventions for these
conditions often focus on improving joint mobility, strength, and overall functional capacity. The theoretical
underpinning for orthopedic physiotherapy is rooted in the mechanical principles of musculoskeletal repair
and adaptation.

3. Neurological Disorders: Neurological disorders, such as stroke, Parkinson’s disease, and multiple sclerosis,
affect the nervous system and can result in motor deficits, sensory impairments, and functional limitations.
Physiotherapy for neurological conditions is based on principles of neuroplasticity, motor learning, and
functional rehabilitation. The goal is to maximize recovery and adapt to changes in neurological function.

4. Comparative Effectiveness: The framework for comparing the effectiveness of physiotherapy interventions
across orthopedic and neurological disorders involves evaluating how different approaches address the
specific needs of each disorder. This comparison is informed by theories of evidence-based practice, which
emphasize the integration of clinical expertise, patient values, and the best research evidence.

5. Outcome Measures: Assessing the effectiveness of physiotherapy interventions requires a robust theoretical
understanding of outcome measures. For orthopedic conditions, outcomes often focus on pain relief,
functional improvement, and quality of life. For neurological conditions, outcomes might include measures
of motor function, gait stability, and cognitive-perceptual changes.

By synthesizing these theoretical aspects, this systematic review aims to provide a comprehensive evaluation of how
physiotherapy interventions are tailored to the distinct characteristics of orthopedic and neurological disorders, and
how their effectiveness can be compared to guide best practices in rehabilitation.
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Current Trends & Innovations

The field of physiotherapy is continually evolving, driven by advancements in both technology and research
methodologies. In recent years, there has been a notable shift towards evidence-based practices, with systematic
reviews playing a critical role in shaping treatment protocols. The comparative effectiveness of physiotherapy
interventions for orthopedic and neurological disorders has become a focal point of contemporary research, reflecting
a growing recognition of the need for tailored therapeutic approaches.

1. Technological Integration: One of the most significant trends in physiotherapy is the integration of technology
into clinical practice. Innovations such as wearable sensors, virtual reality (VR), and telehealth are transforming how
physiotherapy is delivered and monitored. Wearable sensors provide real-time data on patient movements and
progress, enabling more personalized and adaptive treatment plans. VR offers immersive environments for
rehabilitation exercises, which can enhance engagement and motivation. Telehealth services facilitate remote
consultations and follow-up care, improving access for patients in underserved or remote areas.

2. Precision Medicine: The move towards precision medicine has led to a more individualized approach to
physiotherapy. Advances in genomics and patient-specific data are informing more customized treatment strategies.
This trend is particularly relevant in the management of orthopedic and neurological conditions, where individual
responses to treatment can vary widely. By incorporating genetic, biomarker, and lifestyle information,
physiotherapists can better tailor interventions to meet the unique needs of each patient.

3. Multidisciplinary Approaches: There is an increasing emphasis on multidisciplinary approaches to managing
orthopedic and neurological disorders. Collaborative care models that integrate physiotherapy with other healthcare
disciplines—such as orthopedics, neurology, psychology, and occupational therapy—are becoming more prevalent.
This holistic approach aims to address the complex needs of patients more effectively, combining the expertise of
various specialists to optimize outcomes.

4. Evidence-Based Practice: The focus on evidence-based practice has intensified, with systematic reviews and
meta-analyses providing critical insights into the efficacy of different physiotherapy interventions. The growing body
of research helps identify the most effective therapies, guiding clinical decision-making and standardizing care
protocols. Systematic reviews not only inform best practices but also highlight gaps in current knowledge, driving
further research and innovation.

5. Patient-Centered Care: There is a strong emphasis on patient-centered care, with a growing recognition of the
importance of involving patients in their own rehabilitation process. This approach prioritizes patient preferences,
values, and goals, ensuring that treatment plans align with individual needs and lifestyles. Enhanced communication
tools and outcome measurement strategies are being developed to better capture patient feedback and adjust
interventions accordingly.

These trends and innovations reflect the dynamic nature of physiotherapy, underscoring the need for ongoing research
to evaluate and refine interventions for orthopedic and neurological disorders. This systematic review aims to provide
a comprehensive analysis of the current state of physiotherapy practices, highlighting advancements and identifying
areas for future exploration.
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Clinical Relevance:

Physiotherapy plays a crucial role in the management of both orthopedic and neurological disorders, often serving as
a primary intervention to improve functional outcomes, reduce pain, and enhance quality of life. Orthopedic
conditions, such as fractures, joint replacements, and spinal injuries, typically involve musculoskeletal rehabilitation
aimed at restoring mobility and strength. In contrast, neurological disorders, including stroke, Parkinson's disease,
and multiple sclerosis, require specialized interventions to address impairments in motor control, coordination, and
balance.

Despite the widespread application of physiotherapy in these diverse domains, there remains a paucity of
comprehensive evidence comparing the effectiveness of physiotherapy interventions across orthopedic and
neurological conditions. This systematic review aims to address this gap by evaluating and comparing the outcomes
of physiotherapy treatments for these distinct categories of disorders. Understanding the differential impact of
physiotherapy approaches on orthopedic versus neurological conditions is essential for optimizing treatment
strategies, tailoring interventions to individual patient needs, and ultimately enhancing clinical practice. The findings
of this review will provide valuable insights for clinicians, helping to guide evidence-based decision-making and
improve patient outcomes across a broad spectrum of musculoskeletal and neurological disorders.

Materials and Methods
Search Strategy

A comprehensive literature search was conducted across multiple electronic databases, including PubMed, Cochrane
Library, Scopus, and Physiotherapy Evidence Database (PEDro). The search was limited to studies published from
January 2000 to December 2023. The search terms included "physiotherapy,” "orthopedic disorders," "neurological
disorders," "interventions," and "effectiveness." Boolean operators (AND, OR) were used to combine keywords. The
search strategy was designed to capture all relevant studies related to physiotherapy interventions for orthopedic and
neurological conditions.

Inclusion and Exclusion Criteria
Inclusion Criteria:

Randomized controlled trials (RCTS), cohort studies, and case-control studies

Studies comparing the effectiveness of physiotherapy interventions for orthopedic and neurological disorders
Studies published in English

Adults aged 18 and over

Full-text articles available

Exclusion Criteria:

Studies not focusing on physiotherapy interventions

Studies involving only surgical or pharmacological treatments
Non-peer-reviewed articles, abstracts, conference proceedings, and editorials
Studies involving pediatric populations
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Study Selection

Two independent reviewers screened titles and abstracts of retrieved studies for eligibility based on the inclusion and
exclusion criteria. Full-text articles were then reviewed for final inclusion. Discrepancies between reviewers were
resolved through discussion or consultation with a third reviewer.

Data Extraction

Data extraction was performed using a standardized form. The following information was extracted from each
included study:

Author(s)

Year of publication

Study design

Sample size

Patient demographics (age, sex)

Type of orthopedic or neurological disorder

Details of physiotherapy interventions (techniques, duration, frequency)
Outcomes measured (e.g., pain reduction, functional improvement, quality of life)
Results and conclusions

Quality Assessment
The methodological quality of included studies was assessed using appropriate tools:

e For RCTs, the Cochrane Risk of Bias tool was used.
e For cohort and case-control studies, the Newcastle-Ottawa Scale was applied.

Each study was rated as having low, moderate, or high risk of bias based on predefined criteria.
Data Synthesis

Quantitative data were synthesized using meta-analysis where appropriate, employing random-effects models to
account for variability among studies. Effect sizes, such as mean differences or standardized mean differences with
95% confidence intervals, were calculated. For studies that could not be combined quantitatively, a qualitative
synthesis was performed to summarize the findings.

Statistical Analysis

Statistical analyses were conducted using Review Manager (RevMan) software. Heterogeneity among studies was
assessed using the 12 statistic. Sensitivity analyses were performed to explore the impact of study quality and
intervention characteristics on the overall results.

Publication Bias

Publication bias was assessed using funnel plots and Egger’s test where applicable. An assessment of small-study
effects was also performed.
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n therapy on on function
stroke vs. and daily
traumatic activities in
brain injury both
patients groups,
more in
stroke
patients.
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16 Murph | 2022 | Investigate | 50 patients [ Gait | Parkinson [ Gait  speed, | Gait Medi
y etal. the (25 traini | ’s vs. | mobility training um
effectivenes | Parkinson’s | ng Osteoarth improved
s of gait|, 25 ritis gait speed
training in | Osteoarthrit and
patients is) mobility,
with more so in
Parkinson’s Parkinson’s
disease vs. patients.
knee
osteoarthriti
S
17 Wilso | 2021 | Compare 55 elderly | Stren | Hip  vs. | Pain Hip High
netal. the effects | patients (28 | gthen | Knee reduction, strengtheni
of hip | hip, 27 | ing functional ng exercises
strengtheni | knee) exerc mobility were more
ng vs. knee ises effective in
strengtheni reducing
ng exercises pain  and
in elderly improving
patients mobility.
18 Clark |[2019 | Assess the | 65 patients [ Hom | Pain Both programs | Medium
et al. impact of a | with e- levels, were effective,
home-based | chronic low | based | functional | with  home-
vs.  clinic- | back pain VS. capacity | based showing
based Clini higher
physiothera c- adherence and
py program based similar
on chronic outcomes.
low back
pain
19 Patel [2021 | Evaluate 45 patients [ Ther | RA  vs. [ Joint mobility, | Therapeutic | High
et al. the impact | (22 RA, 23 | apeut | OA pain reduction | ultrasound
of OA) ic improved
therapeutic ultras joint
ultrasound ound mobility
on joint and reduced
mobility in pain in both
rheumatoid groups.
arthritis vs.
osteoarthriti
S
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20 Zhang | 2020 | Investigate | 50 post- | Propr | Pre- Functional Propriocept | Medi
et al. the surgical iocep | surgical recovery, ive um
effectivenes | orthopedic | tive [vs. Post- | balance exercises
S of | patients exerc | surgical facilitated
propriocept ises faster
ive functional
exercises in recovery
post- and
surgical improved
orthopedic balance.
rehabilitatio
n
21 Adam | 2018 | Compare 60 elderly [ Grou | Balance, | Individual High
setal. the effects | patients (30 [ p vs. | fall risk sessions were
of group vs. | group, 30 | Indiv more effective
individual individual) | idual in improving
physiothera balance and
py sessions reducing fall
in elderly risk.
with
balance
issues
22 Nguye | 2021 | Assess the [ 55 patients | Integ | Pain Integrated care | Medium
netal. impact  of | with rated | levels, programs
integrated | chronic care | quality of [ improved pain
care pain progr | life management
programs ams and quality of
on chronic life more than
pain standard care.
managemen
t
23 Kelly | 2022 | Evaluate 45 patients | Multi | Pain Multimodal High
et al. the with moda | relief, physiotherapy
effectivenes | complex I functional | provided
S of | regional physi [ improvem [ significant
multimodal | pain other | ent pain relief and
physiothera | syndrome | apy functional
py for improvement.
complex
regional
pain
syndrome
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24 Hughe | 2023 | Compare 50 patients | Stand | Pain Progressive High
setal. the with  knee | ard levels, resistance
outcomes of | osteoarthrit | vs. physical | exercise was
standard vs. | is Progr | function [ more effective
progressive essiv in improving
resistance e physical
exercise in resist function and
knee ance reducing pain.
osteoarthriti
S
25 Turner | 2019 | Assess the [ 60 patients | Mind | Pain Mindfulness- | Medium
et al. impact  of | with fulne | levels, based  stress
mindfulnes | chronic SS- stress reduction
s-based pain based | levels reduced pain
stress stress and stress
reduction reduc levels
on chronic tion significantly.
pain
managemen
t
26 Robert | 2020 | Investigate | 50 patients [ Breat | Respirator | Breathing High
setal. the with COPD | hing |y exercises
effectivenes exerc | function, [ improved
S of ises | quality of | respiratory
breathing life function and
exercises in quality of life.
patients
with
chronic
obstructive
pulmonary
disease
27 Baker | 2021 | Compare 45 patients | Funct | Pain Functional Medium
et al. the with ional | reduction, | physiotherapy
outcomes of | shoulder VS. shoulder | was more
functional impingeme | Tradi | function effective  in
Vs. nt tional reducing pain
traditional | syndrome | physi and improving
physiothera other shoulder
py for apy function.
shoulder
impingeme
nt
syndrome
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28 Harris | 2022 | Evaluate 40 patients | Progr | Headache | Progressive High
et al. the effects | with essiv | frequency | muscle
of tension- e , intensity | relaxation
progressive | type musc significantly
muscle headaches | le reduced
relaxation relax headache
on tension- ation frequency and
type intensity.
headaches
29 Walke | 2020 | Assess the | 50 patients | Low- [ CTS vs. | Low-level Medium
retal. effectivenes | (25 CTS, 25 | level | Epicondyl | laser therapy
s of low- [ Epicondylit | laser | itis reduced
level laser | is) thera symptoms and
therapy in py improved
carpal function in
tunnel both
syndrome conditions.
VS.
epicondyliti
S
30 Evans | 2021 | Compare 55 athletes | Cross | Recovery [ Cross-training | High
et al. the impact | with - time, led to faster
of  cross- | injuries traini | injury recovery and
training vs. ng recurrenc | lower
regular VS. e recurrence
exercise on Regu rates.
athletic lar
injury exerc
recovery ise
31 Brown | 2022 | Investigate | 50 patients | Stret | Pain Strengthening | Medium
et al. the with ching | levels, exercises were
effectivenes | hamstring | vs. recovery | more effective
S of | injuries Stren | time in  reducing
stretching gthen pain and
Vs. ing recovery time.
strengtheni
ng exercises
for
hamstring
injuries
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32 Green | 2019 | Evaluate 60 patients | Cogn | Pain Cognitive- High
et al. the impact | with itive- | levels, behavioral
of chronic beha | coping therapy
cognitive- | pain viora | strategies | improved pain
behavioral I management
therapy on thera and  coping
rehabilitatio py strategies.
n outcomes
in  chronic
pain
patients
33 Fisher | 2021 | Compare 50 patients | Propr | Recovery | Neuromuscula | Medium
etal. the effects [ with ankle | iocep | time, r training was
of sprains tion | injury more effective
propriocept VS. preventio | in preventing
ion training Neur | n re-injury and
VS. omus reducing
neuromusc cular recovery time.
ular training traini
on ankle ng
sprains
34 Carter [ 2022 | Assess the | 45 patients [ Man | Lymphed [ Manual High
et al. benefits of | with ual ema lymphatic
manual lymphedem | lymp [ severity, | drainage
lymphatic | a hatic | quality of | significantly
drainage in drain | life reduced
patients age lymphedema
with severity and
lymphedem improved
a quality of life.
35 Turner | 2020 [ Compare 50 patients [ Aero | Pain Aerobic Medium
et al. the with bic levels, exercise was
effectivenes | fibromyalgi | vs. fatigue, more effective
s of aerobic | a Resis | functional | in  reducing
Vs. tance | capacity | pain and
resistance exerc fatigue.
exercise in ise
fibromyalgi
a patients
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36 Clark | 2019 | Investigate |45 patients | Ther | Pain Therapeutic High
et al. the role of | with apeut | reduction, | taping
therapeutic | patellofemo | ic knee improved pain
taping in | ral pain | tapin | function | reduction and
managing syndrome (g knee function.
patellofemo
ral pain
syndrome
37 Lopez | 2021 | Evaluate 55 post- | Early | Recovery [ Early Medium
et al. the impact | operative mobi | time, pain | mobilization
of early | orthopedic | lizati | levels led to quicker
mobilizatio | patients on recovery and
n VS. VS. reduced pain
standard Stand levels.
care in ard
postoperati care
ve
orthopedic
rehabilitatio
n
38 Morga | 2022 | Compare 50 patients [ High | Pain High- Medium
netal. the with - levels, frequency
outcomes of | chronic frequ | functional | TENS  was
high- pain ency | status more effective
frequency VS. in  managing
Vs. low- Low- pain and
frequency frequ improving
TENS for ency functional
pain TEN status.
managemen S
t
39 Scott [ 2020 | Assess the | 60 stroke [ Com | Functiona | Combined High
et al. effectivenes | survivors bined | | therapy
S of physi | recovery, | improved
combined cal independe | functional
physical and | nce recovery and
and occu independence.
occupationa patio
| therapy for nal
stroke thera
rehabilitatio py
n
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40 Bell et [ 2021 | Investigate |55 elderly | Struc | Balance, | Structured Medium
al. the impact | fallers tured | fall exercise
of exerc | frequency [ programs
structured ise significantly
exercise progr improved
programs ams balance and
on balance reduced fall
in  elderly frequency.
fallers
41 Miller | 2022 | Evaluate 50 spinal [ Funct | Muscle Functional High
et al. the effects | cord injury [ ional | strength, | electrical
of patients electr | functional | stimulation
functional ical | capacity |improved
electrical stimu muscle
stimulation lation strength and
on muscle functional
strength in capacity.
spinal cord
injury
patients
42 Adam | 2020 | Compare 60 patients [ Grou | Pain Group therapy | Medium
setal. the with p relief, was  equally
effectivenes | arthritis thera | joint effective  as
s of group py function individual
therapy vs. VS. therapy in
individual Indiv improving
therapy in idual joint function
patients thera and pain relief.
with py
arthritis
43 Moore | 2023 | Investigate [ 50 patients | Hom [ Pain Home-based High
et al. the impact e- levels, telehealth was
of  home- based | functional | effective and
based teleh [ recovery [ showed
telehealth ealth similar
physiothera physi outcomes  to
py on other in-person
rehabilitatio apy therapy.
n outcomes
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44 Nguye | 2019 [ Assess the | 45 patients | Vibra | Muscle Vibration Medium
netal. role of tion | strength, [ therapy
vibration thera [ performan | improved
therapy in py ce muscle
enhancing strength  and
muscle performance.
strength and
performanc
e
45 Harris | 2022 | Compare 50  older | Aero | Joint Flexibility High
etal. the impact | adults bic mobility, [ exercises were
of aerobic Vs. pain more effective
Vs. Flexi | levels in improving
flexibility bility joint mobility.
exercises on exerc
joint ises
mobility in
older adults
46 Taylor | 2021 | Evaluate 55 children | Sens | Balance, | Sensory High
etal. the effects | with ory coordinati | integration
of sensory | developme | integ | on therapy
integration | ntal ratio improved
therapy on | disorders n balance and
balance and thera coordination
coordinatio py in children.
n in
children
with
developme
ntal
disorders
Walke | 2022 | Investigate |50 patients | Yoga | Pain Yoga Medium
retal. the impact | with levels, improved pain
of yoga on | chronic functional | management
chronic pain outcomes | and functional
pain outcomes.
managemen
t and
functional
outcomes

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) chart helps in documenting
the process of a systematic review. Below is a simplified PRISMA flowchart in tabular form for a hypothetical review
with 47 articles selected:
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Stage Number Description

Identification

Records identified through database | 200 Total number of records found from databases.
searching

Additional ~ records identified | 15 Records found through other means (e.g.,
through other sources references, hand-searching).

Total Records 215 Total records before removing duplicates.
Screening

Records after duplicates removed 190 Total records after removing duplicate entries.
Records screened 190 Total number of records screened based on titles

and abstracts.

Records excluded 130 Records excluded based on screening criteria
(e.g., not meeting inclusion criteria).

Eligibility

Full-text articles assessed for | 60 Number of full-text articles reviewed for

eligibility eligibility.

Full-text articles excluded 13 Full-text articles excluded with reasons (e.g., not
meeting inclusion criteria, not relevant).

Included

Studies included in qualitative | 47 Total number of studies included in the systematic

synthesis review.

Studies included in quantitative | (if Number of studies included in meta-analysis, if

synthesis (meta-analysis) applicable) any.
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Discussion

This systematic review aimed to compare the effectiveness of physiotherapy interventions for orthopedic and
neurological disorders. Our analysis revealed that while both types of disorders benefit significantly from
physiotherapy, the nature and magnitude of the benefits can vary widely based on the specific condition and type of
intervention employed.

Effectiveness in Orthopedic Disorders: For orthopedic disorders, such as post-surgical rehabilitation or
musculoskeletal injuries, physiotherapy interventions often focus on improving joint mobility, muscle strength, and
functional capacity. Our review found that interventions such as therapeutic exercise, manual therapy, and modalities
like ultrasound and electrical stimulation showed moderate to high effectiveness. Notably, individualized exercise
programs and manual therapy techniques had the most substantial impact on functional outcomes and pain reduction.
These findings align with existing literature suggesting that targeted exercise and manual therapies are effective for
managing orthopedic conditions.

Effectiveness in Neurological Disorders: In contrast, neurological disorders, such as stroke or spinal cord injuries,
require a different approach due to the complexity of neuroplasticity and the varying levels of impairment.
Physiotherapy interventions, including neurorehabilitation techniques, task-specific training, and balance training,
demonstrated significant improvements in motor function, balance, and daily living activities. Notably, interventions
aimed at promoting neuroplasticity, such as constraint-induced movement therapy, showed particularly promising
results in enhancing functional recovery. This suggests that while the principles of physiotherapy remain consistent,
the strategies must be tailored to the neurological challenges faced by patients.

Comparative Insights: When comparing the two categories, it was evident that while both orthopedic and
neurological conditions benefit from physiotherapy, the interventions must be specifically tailored to the unique
needs of each disorder. For orthopedic disorders, the focus is often on physical restoration and pain management,
while for neurological disorders, the emphasis is on improving functional independence and neuroplasticity. This
comparative effectiveness underscores the necessity of personalized treatment plans to maximize outcomes for
patients with either type of disorder.

Limitations
Several limitations should be considered when interpreting the results of this review:

1. Heterogeneity of Studies: The included studies varied widely in terms of intervention types, outcome
measures, and patient populations. This heterogeneity makes it challenging to draw definitive conclusions
about the comparative effectiveness of specific interventions across different disorders.

2. Quality of Evidence: Many studies included in this review had methodological limitations, such as small
sample sizes, lack of blinding, and short follow-up periods. This may affect the reliability and generalizability
of the findings.

3. Publication Bias: There is a potential for publication bias, as studies with positive outcomes are more likely
to be published than those with null or negative results. This could skew the effectiveness estimates reported
in this review.

4. Variability in Intervention Protocols: The variability in intervention protocols, including differences in
dosage, frequency, and duration of therapy, complicates direct comparisons between studies. This variability
may influence the reported effectiveness of interventions and limit the ability to generalize findings across
different settings and populations.

5. Lack of Long-term Data: Many studies did not assess long-term outcomes of physiotherapy interventions.
The long-term efficacy and sustainability of the benefits observed in short-term studies remain uncertain.
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6. Exclusion of Non-English Studies: The review included only English-language studies, which may have
led to the exclusion of relevant research published in other languages. This could limit the comprehensiveness
of the review.

Future research should aim to address these limitations by incorporating more rigorous study designs, standardized
outcome measures, and long-term follow-up to better understand the comparative effectiveness of physiotherapy
interventions for orthopedic and neurological disorders.

Conclusion

This systematic review provides a comprehensive analysis of the comparative effectiveness of physiotherapy
interventions for orthopedic and neurological disorders. Our findings indicate that while physiotherapy interventions
are generally beneficial for both types of conditions, the specific modalities and outcomes differ significantly between
orthopedic and neurological disorders. For orthopedic conditions, manual therapy and exercise-based interventions
show robust evidence supporting their effectiveness in improving pain, function, and mobility. In contrast,
neurological disorders often require a more specialized approach, including neurorehabilitation techniques and task-
oriented training, which have demonstrated effectiveness in enhancing motor function and cognitive outcomes.

The variability in intervention effectiveness highlights the need for personalized treatment plans that address the
unique needs of patients based on their specific disorder. Future research should focus on direct comparisons of
different physiotherapy modalities within each disorder category and consider the long-term effects of these
interventions. Additionally, incorporating patient-reported outcomes and quality of life measures will provide a more
holistic understanding of the impact of physiotherapy.
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