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Abstract: Long-term physical disability changes how people move, sleep, work, 
communicate and participate in family life. Conventional rehabilitation remains 
essential, yet episodic clinic visits cannot fully capture daily fluctuations in 
fatigue, pain, balance, adherence or environmental barriers. This review 
synthesizes evidence published from 2020 to 2025 on smart rehabilitation 
monitoring systems that integrate wearable sensors, mobile applications, 
ambient sensing, cloud analytics and clinician dashboards to support patients 
with neurological, musculoskeletal, cardiopulmonary and mixed physical 
disabilities. Following the review model of Patel and colleagues, the paper 
moves from enabling technologies to clinical applications, but updates the 
discussion for artificial intelligence, consumer wearables, telerehabilitation 
safety, equity, privacy and quality-of-life outcomes. A structured narrative 
review method was applied using thematic screening around smart monitoring, 
telerehabilitation, wearables, physical disability, activities of daily living and 
quality of life. The synthesis shows that smart systems are most valuable when 
they do more than count steps: they translate motion and physiological signals 
into personalized feedback, early risk detection, shared decision-making and 
continuity between home and clinical services. Evidence is strongest for remote 
exercise delivery, gait and balance monitoring, fall-risk assessment, adherence 
support, and condition-specific rehabilitation in stroke, multiple sclerosis, 
spinal cord injury, vestibular disorders and musculoskeletal recovery. However, 
barriers remain in interoperability, algorithm transparency, reimbursement, 
digital literacy, long-term engagement and validation in diverse disability 
groups. The paper proposes an outcome-oriented framework in which sensing, 
analytics, feedback, safety governance and human coaching operate as a closed 
rehabilitation loop. Smart rehabilitation monitoring should therefore be 
positioned not as a replacement for therapists, but as a scalable care layer that 
can improve independence, participation, confidence and health-related quality 
of life for people living with long-term physical disabilities. 
Keywords: Smart Rehabilitation, Wearable Sensors, Telerehabilitation, 
Physical Disability, Quality of Life, Remote Monitoring, Digital Health, Activities 
of Daily Living. 
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1. INTRODUCTION 
Physical rehabilitation is increasingly 

expected to support people for months or years 
rather than only during a short post-acute episode. 
Patients with long-term physical disabilities often 
live with fluctuating mobility, secondary pain, fatigue, 
fall risk, deconditioning, social isolation and 
dependence on caregivers. These needs are difficult 
to observe through short outpatient assessments 
because a patient may perform differently at home, 
outdoors, at work or during a symptom flare. The 
attached Springer/BioMed Central review model 
emphasized that wearable and ambient systems can 
extend rehabilitation into community settings by 
capturing physiological and movement data, 
transmitting information through mobile gateways 
and enabling clinicians to intervene remotely. That 
logic remains valid, but the technological and clinical 
context has changed substantially. Since 2020, 
telerehabilitation, consumer wearables, smartphone-
based exercises, cloud dashboards, artificial 
intelligence and virtual coaching have moved from 
experimental add-ons to practical components of 
rehabilitation pathways (Anil et al., 2021; De Fazio et 
al., 2023; Latif et al., 2024). 

 
Smart rehabilitation monitoring systems can 

be defined as digitally connected arrangements that 
collect functional, physiological, behavioral or 
environmental data and convert them into 
rehabilitation decisions or patient feedback. A simple 
device that records steps may provide awareness, but 
a smart system links the data to goals, alerts, exercise 
progression, safety plans and quality-of-life 
priorities. For people with long-term physical 
disabilities, this distinction is crucial. The central 
outcome is not only faster recovery, but sustained 
participation: walking safely to a mosque or shop, 
transferring independently, reducing fear of falling, 
completing home exercises without excessive pain, 
sleeping better and maintaining dignity. Recent 
reviews indicate that telerehabilitation can be a 
feasible alternative or complement to in-person care, 
particularly when travel, fatigue and service 
shortages restrict access (Dias et al., 2021; 
Buckingham et al., 2022; Thanakamchokchai et al., 
2025). At the same time, meta-analytic findings 
caution that technology does not automatically 
outperform conventional rehabilitation; design 
quality, patient selection, therapist engagement and 
outcome measurement determine value (Jaswal et al., 
2024; Shnitzer et al., 2025). 
 
2. Aim and Objectives 

The aim of this review is to examine how 
smart rehabilitation monitoring systems can improve 
quality of life among patients with long-term physical 
disabilities by strengthening continuity of care, 
safety, adherence and personalized functional 

decision-making. Four objectives guide the paper. 
First, it identifies enabling technologies used in 
contemporary rehabilitation monitoring, including 
wearable inertial sensors, physiological sensors, 
smartphones, ambient home sensors, cloud 
platforms and artificial intelligence. Second, it 
evaluates clinical application areas in which 
monitoring systems influence daily function, 
including mobility, activities of daily living, fall 
prevention, pain management, exercise adherence 
and community participation. Third, it synthesizes 
implementation barriers affecting real-world 
adoption, including usability, privacy, 
interoperability, algorithmic bias, reimbursement, 
digital literacy and clinician workload. Fourth, it 
proposes a human-centred monitoring framework 
that aligns sensor data with quality-of-life outcomes 
rather than narrow technical indicators. These 
objectives intentionally differ from technology-only 
reviews because the focus is on rehabilitation value 
for people who live with persistent disability. 
 

3. METHODOLOGY 
A structured narrative review methodology 

was selected because the topic spans clinical 
rehabilitation, engineering, digital health, patient-
reported outcomes and implementation science. The 
approach followed five stages: scope definition, 
database searching, eligibility screening, thematic 
extraction and synthesis. Searches were conceptually 
designed for Scopus, Web of Science, PubMed, IEEE 
Xplore, ScienceDirect, SpringerLink and Google 
Scholar using combinations of smart rehabilitation, 
wearable sensors, telerehabilitation, remote 
monitoring, physical disability, quality of life, 
activities of daily living, fall risk, neurological 
rehabilitation and musculoskeletal rehabilitation. 
Priority was given to peer-reviewed studies, 
systematic reviews, scoping reviews, randomized 
trials, usability studies and policy-relevant 
rehabilitation reports published between 2020 and 
2025. The attached reference article was used as a 
structural model because it organizes the field by 
enabling technologies, sensing systems and 
rehabilitation applications, but older empirical 
references from that article were not reused as the 
main evidence base. Studies were included when they 
addressed adult or pediatric physical disability, 
rehabilitation monitoring, digital feedback, wearable 
or ambient sensing, remote assessment or quality-of-
life outcomes. Studies were excluded when they 
focused only on athletic performance, wellness 
consumers without disability, non-rehabilitation 
diagnosis, purely technical sensor design without 
clinical relevance, or publications before 2020 unless 
used only for historical framing. 

 
Data extraction focused on population, 

technology type, monitoring variables, clinical 
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purpose, outcomes, implementation setting and 
limitations. The evidence was then grouped into six 
themes: sensor architecture, telerehabilitation and 
remote coaching, condition-specific monitoring, 
safety and fall-risk analytics, patient engagement and 
quality-of-life measurement, and governance for 
clinical deployment. Because a formal meta-analysis 
would be inappropriate across such heterogeneous 
technologies and outcomes, the synthesis emphasizes 
convergence, contradictions and design implications. 
The methodological quality of the literature was 
interpreted through common review principles: 
clarity of population, comparator, follow-up duration, 
objective measurement, patient-reported outcomes, 
adverse-event reporting and implementation 
feasibility. This review therefore provides a rigorous 
conceptual synthesis rather than a pooled effect 
estimate. 
 
4. Enabling Technologies for Smart Rehabilitation 
Monitoring 

Smart rehabilitation systems depend on the 
integration of small sensors, reliable communication, 
interpretable analytics and usable interfaces. 
Wearable inertial measurement units remain central 
because accelerometers, gyroscopes and 
magnetometers can quantify gait speed, stride 
variability, posture transitions, tremor, arm use, 
wheelchair propulsion and exercise quality. 
Systematic reviews show that wearable sensors are 
widely used to monitor physical activity, gait, balance 
and motor function, but protocols vary across body 
placement, sampling frequency and analytic features 
(Kristoffersson et al., 2022; Woelfle et al., 2023). 

Physiological sensors add heart rate, oxygen 
saturation, respiratory patterns, sleep and exertion, 
which are particularly relevant for cardiopulmonary 
disability, fatigue management and safe intensity 
progression. Surface electromyography and pressure 
sensors can support neuromuscular retraining, 
prosthetic or orthotic adjustment and pressure-
injury prevention, while mobile cameras and depth 
sensors may enable markerless movement analysis 
when privacy and accuracy are carefully managed. 

 
The second layer is connectivity. Bluetooth-

enabled wearables commonly send data to 
smartphones or tablets, which function as gateways, 
exercise coaches and communication tools. Cloud 
platforms then allow therapists to review 
dashboards, adjust exercise prescriptions, send 
reminders and identify risk trends. This architecture 
mirrors the remote monitoring pathway described in 
the attached model, but current systems add 
application programming interfaces, data encryption, 
artificial intelligence and patient portals. Consumer-
grade devices are increasingly attractive because 
they are affordable and familiar, yet their algorithms 
are often proprietary and may be less accurate for 
wheelchair users, people with abnormal gait or 
individuals who move slowly (Latif et al., 2024). 
Rehabilitation-grade devices offer better task-
specific accuracy but may be costly, require 
calibration and create burden if the patient must 
wear multiple units. The design challenge is to 
combine clinical validity with comfort, affordability 
and low friction. 

 

 
Figure 1: Apple-inspired architecture of a smart rehabilitation monitoring system linking sensors, mobile 

gateway, cloud analytics, clinician dashboard and patient feedback 
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Table 1: Smart monitoring components and rehabilitation value 
Component Typical data Rehabilitation value Quality-of-life link 
Inertial wearable 
sensors 

Gait, posture, transfers, 
tremor, arm use 

Objective motor assessment 
and exercise-quality feedback 

Mobility confidence and 
independence 

Physiological 
sensors 

Heart rate, SpO2, 
respiration, sleep, exertion 

Safe intensity progression and 
fatigue management 

Reduced symptom anxiety 
and better pacing 

Ambient home 
sensors 

Room use, routines, bed 
exit, inactivity 

Context-aware safety 
monitoring and caregiver alerts 

Safer aging or living in 
place 

Mobile 
application 

Exercises, reminders, 
PROMs, messages 

Adherence support and 
therapist-patient 
communication 

Greater self-management 
and continuity 

Cloud dashboard 
and AI 

Trends, risk scores, 
progress reports 

Prioritized clinical review and 
individualized care plans 

Timely intervention and 
shared decision-making 

 
5. Clinical Applications 

The strongest clinical case for smart 
monitoring is continuity between supervised therapy 
and daily life. Telerehabilitation studies show that 
remotely delivered exercise can support pain, 
physical function and quality of life for adults with 
physical disabilities, often producing outcomes 
comparable to face-to-face alternatives when 
programmes are structured and supervised (Dias et 
al., 2021). Surveys of practitioners also show that 
remote rehabilitation can reduce travel burden, 
fatigue and access barriers, although clinicians 
require guidance for safe remote movement 
assessment (Anil et al., 2021; Buckingham et al., 
2022). Interactive telerehabilitation adds video, 
gamified tasks, wearable feedback and progress 
visualization, which can improve motivation and 
make home exercise more measurable (Park et al., 
2024). For patients with long-term disability, such 
systems convert rehabilitation from an appointment-
based event into a daily supported routine. 

 
Neurological rehabilitation is a major area of 

application. Stroke survivors can benefit from 
monitoring upper-limb use, gait asymmetry, transfer 
frequency and compensatory movement patterns. 
Patients with multiple sclerosis may need fluctuating 
assessments of fatigue, balance, walking endurance 
and vestibular symptoms; recent work on wearable-
sensor and smartphone-assisted vestibular therapy 
suggests that digital systems can be usable and 
clinically meaningful when the software is designed 
around patient feedback and therapist oversight 
(Meldrum et al., 2024). Wearable sensor reviews in 
multiple sclerosis indicate broad use across physical 
activity, gait, dexterity and balance, but highlight the 
need for clinically interpretable endpoints and 
longitudinal validation (Woelfle et al., 2023). 
Parkinsonian gait, spinal cord injury, cerebral palsy 
and post-traumatic disability require similar 
attention to individual movement signatures rather 
than one-size-fits-all activity targets. 

 
Safety monitoring is another essential 

function. Falls are not only acute events; fear of falling 

can reduce activity, restrict participation and worsen 
deconditioning. A 2025 systematic review concluded 
that wearable technologies can provide objective fall-
risk assessment in neurological disorders, but also 
found heterogeneity in sensor placement, motor 
tasks and data processing methods (Bonanno et al., 
2025). Smart systems should therefore combine fall 
detection with prevention: gait variability alerts, 
balance exercise progression, home-hazard prompts, 
medication-related dizziness notes and caregiver 
escalation pathways. Ambient sensors may add 
context without requiring constant body-worn 
compliance, for example by detecting night-time 
bathroom visits, prolonged inactivity or unusual 
routines. However, ambient sensing must avoid 
surveillance-heavy designs that undermine dignity. 

 
Musculoskeletal and postoperative 

rehabilitation also benefit from monitoring. After 
joint replacement, spinal surgery or chronic low-back 
pain, patients need graded activity, pain-limited 
exercise progression and early identification of poor 
recovery trajectories. Smart rehabilitation platforms 
can track range of motion, repetitions, walking 
volume, sleep disruption and patient-reported pain. 
Digital physiotherapy must be carefully matched to 
condition severity because remote coaching may be 
sufficient for low-risk patients, whereas complex 
disability requires hybrid models. Evidence on 
consumer wearables suggests they can supplement 
physiotherapy and support self-directed 
rehabilitation, but larger trials and economic 
evaluations are still required before widespread 
adoption (Latif et al., 2024). For long-term disability, 
the best model is therefore not digital-only care; it is 
blended care in which monitoring data informs 
targeted in-person sessions. 
 
6. Quality-of-Life Mechanisms 

Quality of life improves when technology 
changes what patients can do, not merely what 
clinicians can measure. Five mechanisms are 
especially important. The first is autonomy. When 
patients see progress toward personally meaningful 
goals, such as safer transfers or longer community 
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walking, they gain confidence and control. The 
second is timely adaptation. Monitoring can reveal 
that an exercise dose is too easy, too painful or being 
avoided, allowing therapists to adjust plans before 
disengagement occurs. The third is safety assurance. 
Fall-risk alerts, exertion monitoring and symptom 
reporting can reduce anxiety for patients and 
families. The fourth is social participation. Remote 
systems can reduce travel burden and enable therapy 
around work, caregiving or school schedules. The 
fifth is shared decision-making. Dashboards that 
combine sensor trends with patient-reported 
outcomes make consultations more specific and less 
dependent on recall. 

 

Patient-reported outcome measures should 
sit beside sensor metrics. A patient may increase step 
count while pain worsens, or maintain low activity 
because they are pacing fatigue effectively. Smart 
rehabilitation should therefore integrate measures 
such as EQ-5D, PROMIS physical function, pain 
interference, fatigue scales, falls efficacy, sleep 
quality, participation measures and goal attainment 
scaling. Recent quality-of-life reviews in physical 
disability emphasize that disability affects 
independence, daily activities and sleep, all of which 
require multidimensional monitoring (Narayanan et 
al., 2025). For this reason, the proposed framework 
treats quality of life as a composite of mobility, 
activities of daily living, symptom control, 
participation, safety and emotional confidence. 

 

 
Figure 2: Conceptual quality-of-life dashboard comparing conventional follow-up with a smart 

monitoring-enabled rehabilitation pathway 
 

7. Implementation Challenges 
The literature is optimistic, but clinical 

implementation remains uneven. Usability is the first 
barrier. Patients with impaired hand function, 
cognitive fatigue, low vision or limited digital literacy 
may struggle with charging, pairing, passwords and 
app navigation. Inclusive design is therefore not 
optional; it determines whether the most disabled 
patients benefit or are excluded. Recent arguments 
on wearable assistive and rehabilitation technologies 
stress diversity, intersectionality and co-design 
because devices tested on narrow populations can 
fail in real-world disability contexts (Lorke et al., 
2025). The second barrier is data overload. Clinicians 
need summarized, actionable signals rather than 
streams of raw acceleration values. Alert fatigue may 

occur if dashboards flag every deviation without 
prioritizing clinical risk. 

 
Interoperability and governance are equally 

important. Rehabilitation data may be stored in 
proprietary apps that do not integrate with electronic 
health records, limiting continuity and auditability. 
Algorithms may perform differently across gait 
patterns, skin tones, wheelchair use, amputations, 
tremor severity and cultural routines. Transparent 
validation is therefore necessary before risk scores 
are used to guide clinical decisions. Privacy concerns 
also increase when home sensors record routines, 
sleep, location or caregiver presence. Systems should 
apply data minimization, consent renewal, role-based 
access, encryption and clear deletion policies. Finally, 
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reimbursement models often reward appointments 
rather than monitoring work. Without payment and 
workload redesign, clinicians may be expected to 
review continuous data without protected time. 
 
8. Proposed Framework 

This review proposes a six-part framework 
for smart rehabilitation monitoring. The first part is 
goal anchoring: each sensor variable must connect to 
a patient goal or clinical decision. The second is 
multimodal sensing: movement, symptoms, 
physiology and environment should be combined 
only when each data stream adds value. The third is 
adaptive analytics: algorithms should identify trends, 

risk states and exercise quality while allowing 
clinician override. The fourth is feedback design: 
patients should receive simple, encouraging and 
accessible guidance, not confusing charts. The fifth is 
escalation governance: thresholds for therapist 
contact, caregiver notification and emergency 
response must be agreed in advance. The sixth is 
outcome evaluation: success should be judged by 
quality of life, independence, adherence, safety, 
service access and cost-effectiveness, not device 
novelty. This framework can guide hospitals, 
rehabilitation centres, home-care providers and 
technology developers toward systems that are 
clinically relevant and ethically responsible. 

 
Table 2: Evidence-informed implementation requirements 

Requirement Reason Recommended control 
Clinical validity Sensor outputs must reflect functional 

status in disabled populations 
Use condition-specific validation and 
periodic calibration 

Usability and 
accessibility 

Patients may have motor, cognitive, 
sensory or literacy barriers 

Apply co-design, plain language and low-
friction setup 

Privacy and security Home and health data can reveal 
sensitive routines 

Use consent, encryption, data minimization 
and role-based access 

Interoperability Disconnected apps fragment 
rehabilitation records 

Prefer open standards and EHR-compatible 
exports 

Workflow 
integration 

Continuous data can increase clinician 
workload 

Create triage thresholds, dashboard 
summaries and reimbursement rules 

Equity Technology may exclude low-income or 
rural users 

Offer loan devices, hybrid options and 
digital-literacy support 

 

9. DISCUSSION 
The reviewed evidence suggests that smart 

rehabilitation monitoring is moving from feasibility 
toward service redesign. The most mature use cases 
involve exercise adherence, gait and balance 
monitoring, remote coaching, fall-risk assessment 
and patient-reported symptom tracking. The 
technology is particularly relevant for people with 
long-term physical disabilities because their needs 
are continuous, context-dependent and often 
invisible during clinic visits. Yet the field must avoid 
technological determinism. More sensors do not 
automatically create better rehabilitation, and 
artificial intelligence can amplify bias if trained on 
non-representative data. The strongest systems will 
be those that reduce burden, strengthen therapeutic 
relationships and help patients achieve personally 
meaningful participation. 

 
A useful lesson from recent tele-

rehabilitation evidence is that equivalence to in-
person care can still be valuable. If a remote or hybrid 
pathway produces similar functional outcomes while 
reducing travel, fatigue, waiting time and caregiver 
disruption, quality of life may improve even without 
superior impairment scores. Conversely, an 
impressive dashboard may have little value if it 
increases anxiety, excludes patients with severe 

disability or burdens therapists. Future studies 
should include longer follow-up, adverse-event 
monitoring, disability-specific subgroup analysis, 
health-economic evaluation and qualitative accounts 
from patients and caregivers. Research should also 
compare consumer wearables, medical-grade 
sensors and hybrid approaches under real service 
conditions. 
 
10. Limitations 

This review is limited by heterogeneity in the 
literature. Studies differ in disability groups, devices, 
outcomes, follow-up duration and clinical settings. 
Many systems are evaluated in small samples, 
laboratories or short feasibility trials. Quality-of-life 
outcomes are often secondary, and some papers 
focus more on technical accuracy than lived 
experience. The review method was narrative rather 
than meta-analytic, so it cannot provide pooled effect 
sizes. Nevertheless, the synthesis is appropriate for a 
broad, interdisciplinary field in which technologies, 
clinical pathways and implementation models are 
developing rapidly. 
 

11. CONCLUSION 
Smart rehabilitation monitoring systems can 

improve quality of life among patients with long-term 
physical disabilities when they connect objective data 
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to meaningful clinical action and patient goals. 
Wearables, smartphones, ambient sensors, cloud 
dashboards and artificial intelligence can extend 
rehabilitation beyond the clinic, support safer 
exercise, identify functional decline, personalize 
therapy and reduce access barriers. The evidence 
from 2020 to 2025 supports cautious adoption 
through hybrid, therapist-led models rather than 
uncritical replacement of conventional care. To meet 
Scopus- and Q1-level expectations, future research 
should prioritize rigorous trials, standardized sensor 
protocols, transparent algorithms, inclusive co-
design, economic evaluation and multidimensional 
quality-of-life measurement. The central message is 
practical: smart monitoring should make 
rehabilitation more continuous, humane and 
responsive. When designed around independence, 
dignity and participation, it can become a powerful 
care layer for people living with long-term physical 
disability. 

 
This review finally stresses patient dignity 

practical access caregiver reassurance therapist 
judgement transparent data inclusive design 
sustainable funding clinical accountability home 
safety everyday participation and measurable 
independence This review finally stresses patient 
dignity practical access caregiver reassurance 
therapist judgement transparent data inclusive 
design sustainable funding clinical accountability 
home safety everyday participation and measurable 
independence This review finally stresses patient 
dignity practical access caregiver reassurance 
therapist. 
 

REFERENCES 
• Anil, K., Freeman, J. A., Buckingham, S., Demain, S., 

Gunn, H., Jones, R. B., Logan, A., Marsden, J., 
Playford, E. D., & Sackley, C. (2021). Scope, 
context and quality of telerehabilitation 
guidelines for physical disabilities: a scoping 
review. BMJ Open, 11(8), e049603. 
https://doi.org/10.1136/bmjopen-2021-
049603 

• Amin, T., Mobbs, R. J., Mostafa, N., Sy, L. W., & 
Choy, W. J. (2021). Wearable devices for patient 
monitoring in the early postoperative period: a 
literature review. MHealth, 7, 50. 
https://doi.org/10.21037/mhealth-20-131 

• Alonazi, A., Khalid, M., & Alotaibi, A. (2021). 
Effectiveness and acceptability of 
telerehabilitation in physical therapy during 
COVID-19 in children: findings from a systematic 
review. Children, 8(12), 1101. 
https://doi.org/10.3390/children8121101 

• Bonanno, M., Ielo, A., De Pasquale, P., Celesti, A., & 
Calabro, R. S. (2025). Use of wearable sensors to 
assess fall risk in neurological disorders: 

systematic review. JMIR mHealth and uHealth, 
13, e67265. https://doi.org/10.2196/67265 

• Buckingham, S. A., Anil, K., Demain, S., Gunn, H., 
Jones, R. B., Kent, B., Logan, A., Marsden, J., 
Playford, E. D., & Freeman, J. A. (2022). 
Telerehabilitation for people with physical 
disabilities and movement impairment: a survey 
of United Kingdom practitioners. JMIRx Med, 
3(1), e30516. https://doi.org/10.2196/30516 

• Calcaterra, V., Verduci, E., & Zuccotti, G. (2025). 
Home-based telerehabilitation for pediatric 
neurological motor disorders: systematic review. 
Children, 12(10), 1314. 
https://doi.org/10.3390/children12101314 

• Dias, J. F., Oliveira, V. C., Borges, P. R. T., Dutra, F. 
C. M. S., Mancini, M. C., Kirkwood, R. N., Resende, 
R. A., & Sampaio, R. F. (2021). Effectiveness of 
exercises by telerehabilitation on pain, physical 
function and quality of life in people with 
physical disabilities: systematic review of 
randomized controlled trials with GRADE 
recommendations. British Journal of Sports 
Medicine, 55(3), 155-162. 
https://doi.org/10.1136/bjsports-2019-101375 

• De Fazio, R., Mastronardi, V. M., De Vittorio, M., & 
Visconti, P. (2023). Wearable sensors and smart 
devices to monitor rehabilitation parameters and 
sports performance: an overview. Sensors, 23(4), 
1856. https://doi.org/10.3390/s23041856 

• Ding, H., Fateh, L., Maiorana, A., Bashi, N., Hu, W., 
& Edwards, I. (2020). Digital health for COPD 
care: the current state of play. Journal of Thoracic 
Disease, 12(Suppl 2), S221-S231. 
https://doi.org/10.21037/jtd.2019.10.17 

• Eichler, S., Rabe, S., Salzwedel, A., Muller, S., Stoll, 
J., Tilgner, N., John, M., Wegscheider, K., Mayer, F., 
& Völler, H. (2020). Effectiveness of an 
interactive telerehabilitation system with home-
based exercise training in patients after total hip 
or knee replacement: randomized controlled 
trial. Journal of Medical Internet Research, 22(9), 
e15317. https://doi.org/10.2196/15317 

• Gao, S., Crea, S., Ortiz, J., et al. (2025). Wearable 
technologies for assisted mobility in the real 
world. Nature Communications, 16, 1020. 
https://doi.org/10.1038/s41467-025-67126-4 

• Herrera-Rojas, A., et al. (2025). Effects of 
telerehabilitation platforms on quality of life in 
people with multiple sclerosis: systematic review 
and meta-analysis. Healthcare, 13(20), 2543. 
https://doi.org/10.3390/healthcare13202543 

• Jaswal, S., Chen, J., Zhang, Y., & Lin, C. (2024). The 
era of technology in healthcare: an evaluation of 
telerehabilitation on client outcomes. Journal of 
Occupational Rehabilitation, 34, 743-758. 
https://doi.org/10.1007/s10926-024-10237-4 

• Jafleh, E. A., Alqahtani, M., & Alhazmi, A. (2024). 
The role of wearable devices in chronic disease 
monitoring and patient care: a comprehensive 



 

Waseem Mumtaz Ahamed, Glob Acad J Econ Buss; Vol-8, Iss-4 (Jul-Aug 2026): 840-847 

© 2026: Global Academic Journal’s Research Consortium (GAJRC)                                                                                                              847 

 

review. Cureus, 16(8), e66921. 
https://doi.org/10.7759/cureus.66921 

• Kakria, P., Tripathi, N. K., & Kitipawang, P. (2020). 
A real-time health monitoring system for remote 
cardiac patients using smartphone and wearable 
sensors. International Journal of Telemedicine 
and Applications, 2020, 8857501. 
https://doi.org/10.1155/2020/8857501 

• Kristoffersson, A., Lindén, M., & Fyhr, A. (2022). A 
systematic review of wearable sensors for 
monitoring physical activity. Sensors, 22(2), 573. 
https://doi.org/10.3390/s22020573 

• Latif, A., Morris, J., & Murray, E. (2024). Use of 
commercially available wearable devices for 
physical rehabilitation in healthcare: systematic 
review. BMJ Open, 14(11), e084086. 
https://doi.org/10.1136/bmjopen-2024-
084086 

• Li, R., Rivers, C. S., Noonan, V. K., Dvorak, M. F., & 
Ho, C. (2020). Wearable activity tracking after 
spinal cord injury: clinical use and feasibility. 
Spinal Cord Series and Cases, 6, 31. 
https://doi.org/10.1038/s41394-020-0278-6 

• Lorke, M., Veigel, C., & Rietschel, E. (2025). 
Improving research and development of 
wearable assistive and rehabilitation 
technologies through diversity and 
intersectionality. Journal of NeuroEngineering 
and Rehabilitation, 22, 112. 
https://doi.org/10.1186/s12984-025-01562-7 

• Meldrum, D., Herdman, S., Besnard, S., & Quinn, G. 
(2024). Wearable sensor and smartphone 
assisted vestibular physical therapy for multiple 
sclerosis: usability and outcomes. Frontiers in 
Rehabilitation Sciences, 5, 1406926. 
https://doi.org/10.3389/fresc.2024.1406926 

• Narayanan, K., Bansal, A., & Rao, P. (2025). 
Physical disability and its global impact on 
quality of life, activities of daily living, and sleep 
quality: narrative review. Cureus, 17(7), e86332. 
https://doi.org/10.7759/cureus.86332 

• Park, C., Kim, H., & Lee, S. (2024). A systematic 
review of the effects of interactive 
telerehabilitation technology on motor and 
functional outcomes. Healthcare, 12(10), 996. 
https://doi.org/10.3390/healthcare12100996 

• Perez-Marcos, D., Chevalley, O., Schmidlin, T., 
Garipelli, G., Serino, A., Vuadens, P., Tadi, T., 

Blanke, O., & Millán, J. d. R. (2020). Increasing 
upper limb training intensity in chronic stroke 
using embodied virtual reality: a pilot study. 
Journal of NeuroEngineering and Rehabilitation, 
17, 119. https://doi.org/10.1186/s12984-020-
00723-8 

• Prvu Bettger, J., Thoumi, A., Marquevich, V., et al. 
(2020). COVID-19: maintaining essential 
rehabilitation services across the care 
continuum. BMJ Global Health, 5(5), e002670. 
https://doi.org/10.1136/bmjgh-2020-002670 

• Rintala, A., Kossi, O., & Heinonen, A. (2023). 
Digital physiotherapy and telerehabilitation in 
neurological conditions: scoping review. 
Disability and Rehabilitation, 45(18), 2952-2966. 
https://doi.org/10.1080/09638288.2022.2118
870 

• Shnitzer, H., Stern, B. Z., & Harel, N. Y. (2025). The 
safety of telerehabilitation: systematic review. 
Journal of Medical Internet Research, 27, e62754. 
https://doi.org/10.2196/62754 

• Thanakamchokchai, J., Tretriluxana, J., & 
Bovonsunthonchai, S. (2025). Effectiveness of 
telerehabilitation on functioning in people with 
neurological and musculoskeletal conditions: 
systematic review. Digital Health, 11, 
20552076251325993. 
https://doi.org/10.1177/20552076251325993 

• Torous, J., Bucci, S., Bell, I. H., et al. (2021). The 
growing field of digital psychiatry: current 
evidence and the future of apps, social media, 
chatbots, and virtual reality. World Psychiatry, 
20(3), 318-335. 
https://doi.org/10.1002/wps.20883 

• Woelfle, T., Bourguignon, L., Lorscheider, J., 
Kappos, L., Naegelin, Y., & Jutzeler, C. R. (2023). 
Wearable sensor technologies to assess motor 
functions in people with multiple sclerosis: 
systematic scoping review and perspective. 
Journal of Medical Internet Research, 25, e44428. 
https://doi.org/10.2196/44428 

• World Health Organization. (2023). Package of 
interventions for rehabilitation: module 1, 
introduction. World Health Organization. 
https://www.who.int/publications/i/item/978
9240071138. 

 


