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ABSTRACT

A genetic neuromuscular disorder known as spinal muscular atrophy (SMA) is caused by the degeneration of motor
neurons, resulting in muscle weakness and inability to function properly. As a result of the recent advances in
disease-modifying therapies, SMA is changing from a fatal disease in early childhood to a chronic disease over the
lifetime. Therefore, the need for extensive multidisciplinary rehabilitation is on the rise. This article stresses the
importance of coordination between neurologists, physiatrists, physiotherapists, and other allied health
professionals primarily in terms of physical therapy. Physiotherapy in SMA today involves activity-based, task-
specific, and participation-oriented approaches instead of merely compensation. It aims to preserve mobility and
function, prevent secondary complications, and enhance quality of life. Having physiotherapy early on and
throughout their life may be most effective to optimize various outcomes, support independence and participation in
daily life due to medical progress.
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INTRODUCTION

Spinal muscular atrophy (SMA) is an inherited neuromuscular disease of genetic basis, which causes progressive
degeneration of alpha motorneurons of the anterior horn. Its outcome is muscle weakness, hypotonia, and functional
impairment [1]. The disorder mainly impacts proximal muscles and has a broad clinical spectrum that extends from severe
infantile-onset forms to milder later-onset forms [2]. More efficient disease modulation therapies today can impact the
survival and natural history of SMA. In effect, it has turned from a fatal paediatric disorder into a chronic lifelong one [3].
Hence, there is a greater focus on the comprehensive, multidisciplinary rehabilitation of individuals to optimize function,
independence and quality of life through the lifespan [4] . Multidisciplinary rehabilitation in SMA denotes the coordinated
efforts of neurologists, physiatrists, physical therapist, occupational therapist, respiratory therapist, orthopaedic surgeon,
nutritionist, speech & language therapist, psychologist and social workers [5]. This approach recognizes that SMA affects
different body systems and that optimal care involves much more than medication [6].

Disease-modifying treatments are given so as to preserve motor-neurons and slow disease rate thus, rehabilitation strategies
are required to maximum remaining motor function, prevent secondary complications and help in participation in activities
of daily living [7]. Physical therapy plays the quantitative activity having a central role [8]. Since physical therapists are
qualified medical professionals, they can assess one’s motor function, muscle strength, joint range of motion, posture,
balance and endurance to come up with an individual intervention plan based on the severity of the disease, age and
functional status [9]. The SMA aim to maintain and enhance mobility, delay contractures and deformities, enhance postural
control, aid breathing and promote safe and efficient movement strategies [10].

It is essential that our physical therapy interventions be flexible and adaptable as the disease progresses, as the child grows,
and as new medical treatment options arise [11]. It is clear that SMA physical therapy techniques have developed
significantly. Traditionally, therapy focused on compensation and prevention in the context of progressive weakness [12].
As survival and motor outcomes have improved, modern physical therapy has focused on activity-based interventions, task-
specific training, and participation-oriented goal [13]. Therapeutic interventions may include range-of-motion exercises, as
well as strengthening (within safe limits), postural and balance training, gait and mobility training, respiratory exercises,
and the use of devices and orthoses [14]. Emerging strategies including aquatic therapy, supported standing, and
technology-assisted rehabilitation further extend the therapeutic options available to SMA patients [15].



International Journal of Multidisciplinary Innovation and Research Methodology (IJMIRM)
ISSN: 2960-2068, Volume 5, Issue 1, January-March, 2026, Available online at: https://ijmirm.com

Physical therapy must be initiated early as musculoskeletal adaptations such as joint contractures or scoliosis, and
decreased bone density might develop early and have long repercussions [16]. All ages benefit from ongoing physiotherapy
to stay functional, decrease pain and fatigue, and support psychosocial well-being. Plus, physical therapists help patients
and caregivers learn self-management and transition across care settings and life stages effectively [17]. To conclude,
multidisciplinary rehabilitation has become an essential component of holistic care, with recent changes in SMA clinical
practice. The use of physical therapy is a key component of this approach. This therapy is essential for translating medical
intervention into an actual functional gain, facilitating participation and enhancing the quality of life for individuals with
SMA.

Review

Spinal muscular atrophy is a type of genetic neuromuscular disorder. SMA causes progressive weakness of muscles and
functional decline [18]. This is due to lower motor neuron degeneration. Forward-looking research strategies and clinical
trials are required to evaluate the efficacy of these therapies in different patient populations [19]. As a result, SMA care is
optimized through comprehensive multidisciplinary rehabilitation designed to promote functional independence, prevent
further complications, and improve quality of life [20].

Role of Multidisciplinary Care in SMA

Multisystem involvement of SMA needs input of the team that includes neurologists, physiatrists, physiotherapists,
occupational therapists, respiratory therapists, orthopaedic, nutritionists, psychologists [21]. This collaborative approach
guarantees that all levels of healthcare are included for the wellbeing of the child. Effective multi-disciplinary rehabilitation
provides continuity of care throughout the lifespan, aligns goals and plans around individuals more effectively [22].

Table 1: Multidisciplinary team roles ensuring comprehensive, coordinated care in spinal muscular atrophy

Discipline Primary Role in SMA Care

Diagnosis, disease classification, monitoring disease progression, and initiation of

Neurologist disease-modifying therapies
Physiatrist (Rehabilitation Coordination of rehabilitation care, functional assessment, goal setting, and long-term
Physician) management planning

Preservation of mobility, prevention of contractures, postural management, respiratory

Physiotherapist exercises, and functional training

Enhancement of independence in daily activities, upper limb function, adaptive strategies,

Occupational Therapist and assistive device training

Assessment and management of respiratory function, airway clearance techniques, and

Respiratory Therapist ventilatory support

Prevention and management of musculoskeletal deformities such as scoliosis,

Orthopaedic Specialist contractures, and hip instability

Optimization of nutritional status, growth monitoring, and management of feeding-related

Nutritionist :
issues

Psychologist Psychological support, coping strategies, behavioral interventions, and family counseling

Central Role of Physical Therapy.

Physical therapy is the pillar of SMA rehabilitation and crucial to preserving and maximizing motor function. Physical
therapists evaluate various factors like muscle strength and endurance, which assist in creating personal intervention
programs [23]. The goal of therapy is to maintain mobility, prevent distortions, target postural hyperactivity and promote
independence in daily activities. The severity of the disease, functionality, age-contributing factors, and reaction to
medicine influence physiotherapy interventions [24].

Table 2: Physical therapy central to individualized functional management in SMA

Aspect Description
Physical therapy serves as the cornerstone of SMA rehabilitation, focusing on preservation and
Core Role S .
maximization of motor function
Evaluation of muscle strength, endurance, and functional abilities to guide individualized
Key Assessments

intervention programs

Maintenance of mobility, prevention of musculoskeletal deformities, management of postural

Primary Goals abnormalities, and promotion of independence in daily activities

Individualization Therapy approaches are tailored according to disease severity, functional status, age-related
Factors factors, and response to pharmacological treatment

2




International Journal of Multidisciplinary Innovation and Research Methodology (IJMIRM)
ISSN: 2960-2068, Volume 5, Issue 1, January-March, 2026, Available online at: https://ijmirm.com

Management of Posture and Range of Mation

The main aim of physiotherapy treatment is to maintain joint mobility in non-ambulant persons. Exercises involving
passive, active-assisted, and active range of motion help in preventing joint contractures, relieving pain, and maintaining
functional positioning [25]. Supported sitting and standing postural management strategies can be effective in limiting the
progression of scoliosis, hip instability and chest wall deformity. The therapies also improve respiratory mechanics and

comfort [26].

Table 3: Postural and mobility management prevents deformities and improves comfort

Component
Joint Mobility

Target Population
Postural
Management
Secondary
Benefits

Therapeutic Approach
Passive, active-assisted, and active
range-of-motion exercises

Primarily non-ambulant individuals

Supported sitting and standing strategies

Postural alignment and positioning

Purpose / Benefits
Prevention of joint contractures, pain relief, and
maintenance of functional positioning
Preservation of musculoskeletal flexibility and comfort
Limitation of scoliosis progression, hip instability, and
chest wall deformities
Improvement in respiratory mechanics and overall
comfort

Stamina training, postural and strength training, daily life exercise training.

As evidence mounts to demonstrate that the exercise can be done safely when it is done in a proper way and dosage, SMA
rehabilitation is now often including strengthening and endurancetraining [27]. Low- to moderate-intensity strengthening,
task-specific functional training, and aerobic conditioning targeting muscle efficiency and functional performance as well
as the minimisation of fatigue. Activities like gait training, transitional movements, cycling and aquatic therapy are adjusted
according to the individual’s tolerance and functional goals [28].

Table 4: Exercise training enhances strength, endurance, posture, and daily function

Training Component Intervention Type Purpose / Expected Outcomes

Endurance (Stamina) Aerobic conditioning (e.g., cycling, Improvement in cardiovascular fitness, muscle
Training aquatic therapy) efficiency, and activity tolerance with reduced fatigue

Low- to moderate-intensity Maintenance or improvement of muscle strength while

Strength Training strengthening exercises minimizing overuse and fatigue

Postural control and stabilization Enhancement of alignment, balance, and functional

Postural Training exercises stability during activities

Functional / Daily Life Task-specific exercises (gait Optimization of functional performance and

Training training, transitional movements) independence in daily activities
Individualization Adjustment of intensity, duration, Tailoring based on individual tolerance, disease
Factors and activity type severity, and functional goals

Breathing Physical Therapy.

Respiratory muscle weakness contributes majorly to morbidity in SMA. According to the literature, physical therapy
interventions to improve respiratory function include breathing exercises, assisted coughing, exercises to improve chest
mobility, and coordination with NNEB [29]. Airway clearance is facilitated, as is protection from respiratory
complications and improved endurance and activity tolerance [30].

Table 5: Respiratory physiotherapy reduces morbidity and improves functional endurance
Aspect Intervention / Description Clinical Benefits
Primary Issue Respiratory muscle weakness Major contributor to morbidity in SMA
Improvement in respiratory muscle function and breathing

Targeted respiratory exercises efficiency

Breathing Exercises

Manual or device-assisted cough
techniques
Exercises to improve thoracic
expansion and mobility
Coordination with non-invasive
ventilation (NNEB)

Assisted Coughing Enhanced airway clearance and secretion removal

Chest Mobility
Exercises
Ventilatory
Coordination

Improved ventilation and chest wall compliance

Optimized respiratory support and reduced respiratory
workload
Reduced respiratory complications, improved endurance,

Integrated respiratory physiotherapy and increased activity tolerance

Overall Outcomes




International Journal of Multidisciplinary Innovation and Research Methodology (IJMIRM)
ISSN: 2960-2068, Volume 5, Issue 1, January-March, 2026, Available online at: https://ijmirm.com

Tools and Technology Use in Rehabilitation.

Using supportive devices and unique technologies make treatments more effective at physical therapy [31]. Orthoses,
mobility aids, customized seating systems and supported standing devices can support alignment, participation and reduce
energy costs. The use of rehabilitation technologies such as robotics and technology-assisted training could serve as an
appropriate adjunct to enhance engagement and functional outcomes [32].

Table 6: Assistive devices and technology enhance function and participation

Category Tools / Technologies Purpose / Benefits
Maintenance of alignment, facilitation of mobility, and
reduction of energy expenditure
Improved posture, comfort, and participation in daily
activities
Promotion of weight-bearing, postural alignment, and

Supportive Devices Orthoses, mobility aids

Seating and Positioning = Customized seating systems

Standing Support Supported standing devices functional engagement
Advanced Rehabilitation Robotics and technology- Enhanced patient engagement, facilitation of task-specific
Technology assisted training practice, and improvement of functional outcomes
Integrated use of devices Increased effectiveness of physical therapy interventions and

Overall Impact and technology improved participation

Lifespan and Quality-of-Life Considerations.

Throughout the lifespan, the changing needs of a child with SMA must be addressed. The therapist will usually look at the
child’s developmental skills and include a lot of play and school participation. In adolescent and adults, the focus will move
to independence and vocational activities [33]. Making the fatigue manageable and enabling participation in the community
is also an important aspect. Patients and caregivers’ education must be an integral part of any successful long-term
treatment, maintenance, and activity integration [34].

Table 7: Addresses evolving rehabilitation needs and quality-of-life across lifespan.

Life Stage Rehabilitation Focus Key Goals and Considerations
. Developmental skill training, play- Support motor development, encourage learning, and
Childhood N L .
based therapy, school participation enhance social interaction
Adolescence Transition-focused rehabilitation Promote independence, self-management, and preparation
for adult roles
Vocational and functional activity Support employment, daily independence, and long-term
Adulthood L . .
training functional maintenance
Across All Stages Fatigue manager_n(_ent z_and community | Enable sustained activity engqgement and improve quality
participation of life
. Promote long-term treatment adherence, maintenance
Patient and . L . X - : L
. . Education and training programs strategies, and integration of therapeutic activities into
Caregiver Education daily life

Implications for Practice
Multidisciplinary rehabilitation is the latest approach in the management of spinal muscular atrophy, with physical therapy
being one of the key aspects. Physical therapy is an essential aspect to optimize function and quality of life, which includes
both preventive and activity-based interventions as well as respiratory support and assistive technologies. More research are
necessary to identify standardized, evidence-based physical therapy protocols that can keep pace with medical treatment
and long-term needs [35].

DISCUSSION

As time passes, multidisciplinary rehabilitation has a major role in the management of spinal muscular atrophy (SMA).
This review focuses on physical therapy. It is professional opinion that physical therapy has an important potential role in
the management of SMA [36]. The present paper demonstrates the impact that disease modifying therapies have had on
rehabilitation goals. This impact goes from purely compensatory strategies towards activitybased, function-oriented
strategies that will prevent loss of mobility, improve participation and quality of life in the long-term [37]. An important
idea emerging from the literature reviewed is that physical therapy should occur in a coordinated multidisciplinary
framework. This complexity cannot be tackled by isolated interventions affecting one system alone, whether it is
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musculoskeletal, respiratory or psychosocial [38]. The effectiveness of physical therapy can be significantly enhanced when
implemented in conjunction with orthopedic management to rectify deformities, respiratory therapy to maintain pulmonary
function, and occupational therapy to achieve independence in activities of daily living [39]. As rehabilitation coordination
enhances care delivery, rehabilitation goals are kept realistic, individualized and responsive to disease and treatment
response. This conversation also reveals a changes to SMA who receive physical therapy treatment. Historically, fears over
excess use weakness led to cautious prescriptions. But, more recent evidence supports the safety and benefits of low- to
moderate-intensity monitored physical activity [40]. Performing strengthening, endurance training exercise and task-
specific functional exercise is gaining acceptance to maintain motor performance and reduce functional decline especially
in ambulatory and less severely affected individuals [41].

It is time to change from passive care to more active rehabilitation strategies as long as fatigue and recovery are well-
managed [42]. Range-of-motion exercises and postural care - these are essential for all types of SMA, particularly for non-
ambulant people [43]. Prevention of joint contractures scoliosis and postural asymmetries is important as these secondary
complications may limit function and aggravate respiratory compromise. The supported standing and positioning strategies
considered not only address musculoskeletal alignment, but also have the potential for benefits to bone health, circulation
and general well-being, suggesting their place within physical therapy [44].Another critical element discussed in this review
is respiratory PT. Due to gradual respiratory muscle weakening, early and continued respiratory interventions are vital for
reducing morbidity along with preserving endurance in SMA [45]. The physical therapist’s role in respiratory care is
growing, as the utilization of breathing exercises, assisted cough and ventilatory support strategies increases in the early
detection of functional decline [46]. The use of assistive devices and adaptive technologies further enhance rehabilitation
effectiveness by improving participation and lowering energy expenditure.

The above discussion emphasizes the need for timely assessment, prescription, and reassessment of orthoses, mobility aids,
and seating systems. According to the report, emerging technologies like robotics as well as technology-assisted training
show promise, but their efficacy and feasibility require further research in a range of clinical settings [47]. Through all
stages of life, physical therapy can enhance not just physical function but psychosocial health and participation.
Rehabilitation has a crucial role in enhancing broader quality-of-life outcomes through the facilitation of developmental
milestones in children and of independence in adolescents and adults. Education of patients and caregivers emerges as a
recurring and vital aspect that fosters adherence, self-management and maintenance of care outside the clinic [48]. To
conclude, rehabilitation for SMA came to signify the key contribution of physiotherapy working collaboratively in teams.
According to present evidence, an individualized and proactive approach that targets function of the patient is supported,
but higher-quality research is needed to determine standardization, optimal dosing of exercise, and long-term outcomes,
particularly with modern disease-modifying therapies. Use evidence to practice integrating emerging into clinical will be
crucial to maximize the functional potential and quality of life of people.

CONCLUSION

Multidisciplinary rehabilitation has become an essential part of the overall care of spinal muscular atrophy patients with the
advent of disease-modifying therapies. According to this review, physical therapy is necessary to realize the functional
gains from advances in medicine. Individualized interventions that focus on preserving mobility, postural control,
respiratory support and functional participation are used to manage primary impairments and secondary complications of
SMA through physical therapy. The involvement of various disciplines in the healthcare sector makes rehabilitation
strategies more effective across the lifespan. As professional experience and proof of principle have built, there is still a
need to develop standardized guidelines and high quality studies for active and function-oriented treatment in
physiotherapy. The advancement of rehabilitation in conjunction with modern medical treatment will contribute to
improvements in long-term function, independence and quality of life of patients with spinal muscular atrophy.

REFERENCES

1. Prior TW, Leach ME, Finanger EL. Spinal Muscular Atrophy. 2000 Feb 24 [Updated 2026 Feb 12]. In: Adam MP,
Bick S, Mirzaa GM, et al., editors. GeneReviews® [Internet]. Seattle (WA): University of Washington, Seattle; 1993-
2026. Available from: https://www.ncbi.nlm.nih.gov/books/NBK1352/

2. Kohler L, Puertollano R, Raben N. Pompe Disease: From Basic Science to Therapy. Neurotherapeutics. 2018
Oct;15(4):928-942. doi: 10.1007/s13311-018-0655-y. PMID: 30117059; PMCID: PMC6277280.

3. Kolb SJ, Kissel JT. Spinal Muscular Atrophy. Neurol Clin. 2015 Nov;33(4):831-46. doi: 10.1016/j.ncl.2015.07.004.
PMID: 26515624; PMCID: PMC4628728.

4. Baritello O, Stein H, Wolff LL, Hamann M, Véller H, Salzwedel A. Effect of multicomponent rehabilitation on
independence and functioning in elderly patients with common age-associated diseases: protocol for a scoping review

5


https://www.ncbi.nlm.nih.gov/books/NBK1352/

International Journal of Multidisciplinary Innovation and Research Methodology (IJMIRM)
ISSN: 2960-2068, Volume 5, Issue 1, January-March, 2026, Available online at: https://ijmirm.com

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

(REHOLD). BMJ Open. 2023 May 18;13(5):e068722. doi: 10.1136/bmjopen-2022-068722. PMID: 37202142;
PMCID: PMC10201213.

Song W, Ke X. Rehabilitation management for patients with spinal muscular atrophy: a review. Orphanet J Rare Dis.
2025 Jul 10;20(1):352. doi: 10.1186/s13023-025-03888-w. PMID: 40640932; PMCID: PMC12243183.

Vezzoli A, Bottai D, Adami R. Managing Spinal Muscular Atrophy: A Look at the Biology and Treatment Strategies.
Biology (Basel). 2025 Aug 1;14(8):977. doi: 10.3390/biology14080977. PMID: 40906176; PMCID: PMC12384012.
Majmudar S, Wu J, Paganoni S. Rehabilitation in amyotrophic lateral sclerosis: why it matters. Muscle Nerve. 2014
Jul;50(1):4-13. doi: 10.1002/mus.24202. Epub 2014 May 17. PMID: 24510737; PMCID: PMC4433000.

Corey JJ, Shirazipour CH, Fricke M, Evans B. Physiotherapists' role in physical activity promotion: Qualitative
reflections of patients and providers. Physiother Theory Pract. 2023 Apr;39(4):814-826. doi:
10.1080/09593985.2022.2031361. Epub 2022 Feb 6. PMID: 35129059; PMCID: PMC12459074.

Parashar K, Sharma K. Forward Head Posture and Its Impact on Tissue Mechanic Sensitivity & Psychological Health.
Bull. Health Sphere 2026;1(1):19-26. doi: https://doi.org/10.63150/bhs.2026.03

Asaka T, Okubo Y, Hasegawa N. Editorial: Postural control priorities and effective motor learning. Front Hum
Neurosci. 2025 Jan 9;18:1542432. doi: 10.3389/fnhum.2024.1542432. PMID: 39850074; PMCID: PMC11754258.
Quinn L, Morgan D. From Disease to Health: Physical Therapy Health Promotion Practices for Secondary Prevention
in Adult and Pediatric Neurologic Populations. J Neurol Phys Ther. 2017 Jul;41 Suppl 3(Suppl 3 IV STEP Spec
Iss):S46-S54. doi: 10.1097/NPT.0000000000000166. PMID: 28628596; PMCID: PMC5477649.

Shin HI. Rehabilitation Strategies for Patients With Spinal Muscular Atrophy in the Era of Disease-Modifying
Therapy. Ann Rehabil Med. 2024 Aug;48(4):229-238. doi: 10.5535/arm.240046. Epub 2024 Aug 30. PMID:
39210748; PMCID: PMC11372281.

Das SP, Ganesh GS. Evidence-based Approach to Physical Therapy in Cerebral Palsy. Indian J Orthop. 2019 Jan-
Feb;53(1):20-34. doi: 10.4103/ortho.1JOrtho_241_17. PMID: 30905979; PMCID: PMC6394183.

Zai W, Xu N, Wu W, Wang Y, Wang R. Effect of task-oriented training on gross motor function, balance and activities
of daily living in children with cerebral palsy: A systematic review and meta-analysis. Medicine (Baltimore). 2022 Nov
4;101(44):31565. doi: 10.1097/MD.0000000000031565. PMID: 36343029; PMCID: PMC9646623.

Chaytow H, Faller KME, Huang YT, Gillingwater TH. Spinal muscular atrophy: From approved therapies to future
therapeutic  targets for personalized medicine. Cell Rep Med. 2021 Jul 21;2(7):100346. doi:
10.1016/j.xcrm.2021.100346. PMID: 34337562; PMCID: PMC8324491.

Ojha HA, Wyrsta NJ, Davenport TE, Egan WE, Gellhorn AC. Timing of Physical Therapy Initiation for Nonsurgical
Management of Musculoskeletal Disorders and Effects on Patient Outcomes: A Systematic Review. J Orthop Sports
Phys Ther. 2016 Feb;46(2):56-70. doi: 10.2519/jospt.2016.6138. Epub 2016 Jan 11. PMID: 26755406.

Di Nitto M, Durante A, Caggianelli G, Fiorini J, Sferrazza S, Pampoorickel K, Accettone R, Ivziku D, D'Angelo D.
Effectiveness of transitional care interventions in patients with serious illness and their caregivers: a systematic review
and metanalysis of randomized controlled trial. BMC Nurs. 2025 May 19;24(1):565. doi: 10.1186/s12912-025-03189-
4. PMID: 40389925; PMCID: PMC12087120.

Nishio H, Niba ETE, Saito T, Okamoto K, Takeshima Y, Awano H. Spinal Muscular Atrophy: The Past, Present, and
Future of Diagnosis and Treatment. Int J Mol Sci. 2023 Jul 26;24(15):11939. doi: 10.3390/ijms241511939. PMID:
37569314; PMCID: PMC10418635.

Beswick E, Johnson M, Newton J, Dakin R, Stenson A, Abrahams S, Carson A, Chandran S, Pal S. Factors impacting
trial participation in people with motor neuron disease. J Neurol. 2024 Jan;271(1):543-552. doi: 10.1007/s00415-023-
12010-8. Epub 2023 Oct 3. PMID: 37787812; PMCID: PMC10769905.

Giannotta G, Ruggiero M, Pirani G, Oliva MC, Ferrante C, Trabacca A. Setting multidisciplinary intervention goals for
spinal muscular atrophy patients utilizing the international classification of functioning, disability, and health: a pilot
study in a small sample sizes. Acta Neurol Belg. 2025 Oct;125(5):1239-1250. doi: 10.1007/s13760-025-02771-6. Epub
2025 Mar 26. PMID: 40133732; PMCID: PMC12518437.

Salort-Campana E, Solé G, Magot A, Tard C, Noury JB, Behin A, De La Cruz E, Boyer F, Lefeuvre C, Masingue M,
Debergé L, Finet A, Brison M, Spinazzi M, Pegat A, Sacconi S, Malfatti E, Choumert A, Bellance R, Bedat-Millet AL,
Feasson L, Vuillerot C, Jacquin-Piques A, Michaud M, Pereon Y, Stojkovic T, Laforét P, Attarian S, Cintas P.
Multidisciplinary team meetings in treatment of spinal muscular atrophy adult patients: a real-life observatory for
innovative treatments. Orphanet J Rare Dis. 2024 Jan 24;19(1):24. doi: 10.1186/s13023-023-03008-6. PMID:
38268028; PMCID: PMC10809505.

Kuo DZ, Houtrow AJ, Arango P, Kuhlthau KA, Simmons JM, Neff JM. Family-centered care: current applications and
future directions in pediatric health care. Matern Child Health J. 2012 Feb;16(2):297-305. doi: 10.1007/s10995-011-
0751-7. PMID: 21318293; PMCID: PMC3262132.

Kuo DZ, Houtrow AJ, Arango P, Kuhlthau KA, Simmons JM, Neff JM. Family-centered care: current applications and
future directions in pediatric health care. Matern Child Health J. 2012 Feb;16(2):297-305. doi: 10.1007/s10995-011-
0751-7. PMID: 21318293; PMCID: PMC3262132.



International Journal of Multidisciplinary Innovation and Research Methodology (IJMIRM)
ISSN: 2960-2068, Volume 5, Issue 1, January-March, 2026, Available online at: https://ijmirm.com

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Geohagen O, Hamer L, Lowton A, Guerra S, Milton-Cole R, Ellery P, Martin FC, Lamb SE, Sackley C, Sheehan KJ.
The effectiveness of rehabilitation interventions including outdoor mobility on older adults' physical activity,
endurance, outdoor mobility and falls-related self-efficacy: systematic review and meta-analysis. Age Ageing. 2022
Jun 1;51(6):afac120. doi: 10.1093/ageing/afac120. PMID: 35737601; PMCID: PMC9220027.

Prabhu RK, Swaminathan N, Harvey LA. Passive movements for the treatment and prevention of contractures.
Cochrane Database Syst Rev. 2013 Dec 28;2013(12):CD009331. doi: 10.1002/14651858.CD009331.pub2. PMID:
24374605; PMCID: PMC11001291.

Rea G, Sezen CB. Chest Wall Deformities. [Updated 2023 Aug 8]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2025 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK553073/

Bartels B, Montes J, van der Pol WL, de Groot JF. Physical exercise training for type 3 spinal muscular atrophy.
Cochrane Database Syst Rev. 2019 Mar 1;3(3):CD012120. doi: 10.1002/14651858.CD012120.pub2. PMID:
30821348; PMCID: PMC6396106.

Halabchi F, Alizadeh Z, Sahraian MA, Abolhasani M. Exercise prescription for patients with multiple sclerosis;
potential benefits and practical recommendations. BMC Neurol. 2017 Sep 16;17(1):185. doi: 10.1186/s12883-017-
0960-9. PMID: 28915856; PMCID: PMC5602953.

Lagae L, Proesmans M, Van den Hauwe M, Vermeulen F, De Waele L, Boon M. Respiratory morbidity in patients
with spinal muscular atrophy-a changing world in the light of disease-modifying therapies. Front Pediatr. 2024 Mar
14;12:1366943. doi: 10.3389/fped.2024.1366943. PMID: 38550632; PMCID: PMC10973112.

Osadnik CR, McDonald CF, Jones AP, Holland AE. Airway clearance techniques for chronic obstructive pulmonary
disease. Cochrane Database Syst Rev. 2012 Mar 14;2012(3):CD008328. doi: 10.1002/14651858.CD008328.pub2.
PMID: 22419331; PMCID: PMC11285303.

Owens JG, Rauzi MR, Kittelson A, Graber J, Bade MJ, Johnson J, Nabhan D. How New Technology Is Improving
Physical Therapy. Curr Rev Musculoskelet Med. 2020 Apr;13(2):200-211. doi: 10.1007/s12178-020-09610-6. PMID:
32162144; PMCID: PMC7174486.

Nordstrom B, Néaslund A, Eriksson M, Nyberg L, Ekenberg L. The impact of supported standing on well-being and
quality of life. Physiother Can. 2013 Fall;65(4):344-52. doi: 10.3138/ptc.2012-27. PMID: 24396162; PMCID:
PMC3817885.

Zimmer-Gembeck MJ, Mortimer JT. Adolescent Work, Vocational Development, and Education. Rev Educ Res. 2006
Dec;76(4):537-566. doi: 10.3102/00346543076004537. PMID: 17387375; PMCID: PMC1832157.

Committee on Family Caregiving for Older Adults; Board on Health Care Services; Health and Medicine Division;
National Academies of Sciences, Engineering, and Medicine; Schulz R, Eden J, editors. Families Caring for an Aging
America. Washington (DC): National Academies Press (US); 2016 Nov 8. 6, Family Caregivers' Interactions with
Health Care and Long-Term Services and Supports. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK 396396/

Beissner KL, Bach E, Murtaugh CM, Trifilio M, Henderson CR Jr, Barron Y, Trachtenberg MA, Reid MC. Translating
Evidence-Based Protocols Into the Home Healthcare Setting. Home Healthc Now. 2017 Feb;35(2):105-112. doi:
10.1097/NHH.0000000000000486. PMID: 28157776; PMCID: PMC5486954.

Zhang J, Wang B, He J, Zhu L, Dong X. Effects of physical therapy on motor ability in patients with spinal muscular
atrophy 1ll: a study protocol for a randomised controlled trial. BMJ Open. 2025 Dec 3;15(12):e104675. doi:
10.1136/bmjopen-2025-104675. PMID: 41338655; PMCID: PMC12682199.

Quel de Oliveira C, Bundy A, Middleton JW, Refshauge K, Rogers K, Davis GM. Activity-Based Therapy for
Mobility, Function and Quality of Life after Spinal Cord Injuries-A Mixed-Methods Case Series. J Clin Med. 2023
Dec 8;12(24):7588. doi: 10.3390/jcm12247588. PMID: 38137657; PMCID: PMC10743935.

Adhikary I, Pachauri D, Gupta LK, Awasthi S. Vestibular rehabilitation training on balance among individuals with
neck pain. Oral Sphere J. Dent. Health Sci. 2025;1(3):149-155. doi: https://doi.org/10.63150/0sjdhs.2025.12

Rutka M, Adamczyk WM, Linek P. Effects of Physical Therapist Intervention on Pulmonary Function in Children
With Cerebral Palsy: A Systematic Review and Meta-Analysis. Phys Ther. 2021 Aug 1;101(8):pzab129. doi:
10.1093/ptj/pzab129. PMID: 33989407.

Haag SJ, Damaschke JA, Srivastava S. Medicine and Motion: The Link Between Medications and Exercise. Am J
Lifestyle Med. 2024 Oct 21;19(1):30-35. doi: 10.1177/15598276241286792. PMID: 39540163; PMCID:
PMC11556593.

Billot M, Calvani R, Urtamo A, Sanchez-Sanchez JL, Ciccolari-Micaldi C, Chang M, Roller-Wirnsberger R,
Wirnsberger G, Sinclair A, Vaquero-Pinto N, Jyvikorpi S, Ohman H, Strandberg T, Schols JMGA, Schols AMWJ,
Smeets N, Topinkova E, Michalkova H, Bonfigli AR, Lattanzio F, Rodriguez-Mafias L, Coelho-Junior H, Broccatelli
M, D'Elia ME, Biscotti D, Marzetti E, Freiberger E. Preserving Mobility in Older Adults with Physical Frailty and
Sarcopenia: Opportunities, Challenges, and Recommendations for Physical Activity Interventions. Clin Interv Aging.
2020 Sep 16;15:1675-1690. doi: 10.2147/CIA.S253535. PMID: 32982201; PMCID: PMC7508031.


https://www.ncbi.nlm.nih.gov/books/NBK553073/
https://www.ncbi.nlm.nih.gov/books/NBK396396/

International Journal of Multidisciplinary Innovation and Research Methodology (IJMIRM)
ISSN: 2960-2068, Volume 5, Issue 1, January-March, 2026, Available online at: https://ijmirm.com

42.

43.

44,

45,

46.

47.

48.

Pollock A, Baer G, Campbell P, Choo PL, Forster A, Morris J, Pomeroy VM, Langhorne P. Physical rehabilitation
approaches for the recovery of function and mobility following stroke. Cochrane Database Syst Rev. 2014 Apr
22;2014(4):CD001920. doi: 10.1002/14651858.CD001920.pub3. Update in: Cochrane Database Syst Rev. 2025 Feb
11;2:CD001920. doi: 10.1002/14651858.CD001920.pub4. PMID: 24756870; PMCID: PMC6465059.

Pierzchlewicz K, Kepa I, Podogrodzki J, Kotulska K. Spinal Muscular Atrophy: The Use of Functional Motor Scales in
the Era of Disease-Modifying Treatment. Child Neurol Open. 2021 Apr 27;8:2329048X211008725. doi:
10.1177/2329048X211008725. PMID: 33997096; PMCID: PMC8107939.

Salsali M, Sheikhhoseini R, Sayyadi P, Hides JA, Dadfar M, Piri H. Association between physical activity and body
posture: a systematic review and meta-analysis. BMC Public Health. 2023 Aug 30;23(1):1670. doi: 10.1186/s12889-
023-16617-4. PMID: 37649076; PMCID: PMC10470156.

Kant-Smits K, Hulzebos EHJ, Habets LE, Asselman FL, Veldhoen ES, van Eijk RPA, de Groot JF, van der Pol WL,
Bartels B. Respiratory muscle fatigability in patients with spinal muscular atrophy. Pediatr Pulmonol. 2022
Dec;57(12):3050-3059. doi: 10.1002/ppul.26133. Epub 2022 Sep 14. PMID: 36039838; PMCID: PMC9826393.
Honkoop P, Usmani O, Bonini M. The Current and Future Role of Technology in Respiratory Care. Pulm Ther. 2022
Jun;8(2):167-179. doi: 10.1007/s41030-022-00191-y. Epub 2022 Apr 26. PMID: 35471689; PMCID: PMC9039604.
Nicora G, Parimbelli E, Mauro MC, Falchini F, Germanotta M, Fasano A, Sgandurra G, Beani E, Gruppioni E, Bugané
F, Aprile 1G, Quaglini S; Mission 1 Fit4dMedRob Consortium. Healthcare practitioners and robotic-assisted
rehabilitation: understanding needs and barriers. J Neuroeng Rehabil. 2025 Apr 9;22(1):78. doi: 10.1186/5s12984-025-
01593-0. PMID: 40205389; PMCID: PMC11983797.

Catarino M, Charepe Z, Festas C. Promotion of Self-Management of Chronic Disease in Children and Teenagers:
Scoping Review. Healthcare (Basel). 2021 Nov 27;9(12):1642. doi: 10.3390/healthcare9121642. PMID: 34946368;
PMCID: PMC8701924.



