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ABSTRACT

There is a vast need of assistive technology among more than huge
population segment of the global population that are in need of at least
one assistive product, yet merely one in ten people has access to the life-
changing devices. Telemedicine provides a revolution towards closing this
global Assistive Technology gap, especially in low- and middle-income
countries where service delivery obstacles are the highest. This article
discusses how telemedicine can be used in the provision of Assistive
Technology with a focus on the potential to improve the assessment,
prescription, training, and follow-up care. Using World Health Organization
frameworks, empirical data, and implementation science, the review illustrates
that Assistive Technology services provided through telemedicine can help
to reduce costs, increase geographic access, reduce user satisfaction, and
encourage equitable application of the United Nations Convention on the
Rights of Persons with Disabilities.

By combining telemedicine with new technologies such as artificial
intelligence, wearable sensors, virtual and augmented reality, and
electromyography-based technology, there are possibilities to offer
personalized Assistive Technology delivery and real-time monitoring. These
multimodal solutions aid distance evaluation, anticipatory examination to
lessen the discontinuation of instruments, and constant tracking of results
at the community level. Hybrid models of delivery that use a combination
of both synchronous videoconferencing and asynchronous mobile health
tools create flexible structures of service that can be changed to suit various
contexts of resources.

Such issues as the rural-urban gaps in infrastructure, insufficiency of
rehabilitation personnel, and the changing regulatory stipulations under
the National Digital Health Mission continue to be a challenge in India.
Nonetheless, robust digital health, mobile connectivity, and the advancements
towards universal health coverage place India in a good position in terms
of scalable, rights-based telemedicine-Assistive Technology application.

Keywords: Assistive Technology, Telemedicine, Rehabilitation, Artificial
Intelligence
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Introduction

Telemedicine, which can be described as the provision
of healthcare services through the use of information
and communication technologies, has become a
possible remedy to such barriers of the system. Tele
rehabilitation and remote Assistive Technology (AT)
services have shown being viable in various clinical
population and settings!. The COVID-19 crisis
triggered the global shift towards telemedicine,
exposing the opportunities and challenges in the
implementation of digital health that remain??.

Assistive technology (AT) can be defined as devices,
equipment, software, and systems that preserve or
enhance the functioning and independence of those
with functional impairments, people of old age,
and people with non-communicable illnesses. The
WHO Priority Assistive Products List has a list of 50
products that are considered essential that include
wheelchairs and hearing aids, communication devices
and environmental modifications*®. Although their
importance is acknowledged, it is estimated that 90%
of those who require AT lack access to it, and the
differences are largest in low- and middle-income
nations (LMICs) where only 3-5% of the needs are
addressed®’. The consequences of this access gap
run deep in a variety of areas: AT helps to accomplish
education, employment, and community life, which
is very likely to lead to the achievement of basic
human rights stipulated in the UN Convention on the
Rights of Persons with Disabilities (UNCRPD)®. On
the other hand, poverty, exclusion and avoidable
functional constraints continue to exist due to poor
access®. Classical AT service delivery models require
physical assessments of specialized professionals- a
system that cannot succeed in the conditions of the
workforce shortage, extensive geographical conditions,
insufficient infrastructure, and limited funds®*°.

Scope of Telemedicine in Assistive
Technology’s Delivery

1. NEEDS ASSESSMENT
Telemedicine facilitates systemic distant need
evaluation by use of videoconferencing or mobile

applications with the aid of digital protocols that
are standardized®. Users can be included in the
assessment activities by community health workers
or family members who can help in the administration
of the assessment activities'?!8, Smartphone cameras,
360deg images, user-created videos assist in
environmental assessment offering a detailed view
of accessibility barriers at home, workplaces, and
community locales®®. The tools enlighten the selection
of AT products and environmental adaptations by
informed choice and reduce the necessity of having
clinicians onsite.

2. ASSESSMENT AND PRESCRIPTION
Synchronous telemedicine provides the real-time
conduction of multidisciplinary examination by means
of video consultation that can reproduce the face-
to-face examination but can remove the obstacle
of traveling*?**. Asynchronous or store and forward
modalities also allow users to share recorded functional
task performance to be reviewed by experts®.
Decision-support systems and their corresponding
matching algorithms are able to combine both user
characteristics and environmental information to
achieve precise remote prescription and product
selection with the assistance of distributed clinical
teams?®7,

3. TRAINING AND CAPACITY BUILDING

Training is an important aspect of effective adoption
of AT. Telemedicine increases the possibility of
training by means of remote interactive training,
video libraries of demonstrations, and by educating
caregivers?. Such versatile designs increase the
competency and confidence of the users to sustain
the use of the device particularly in regions where
there is a lack of rehabilitation experts.

4. FOLLOW-UP AND FEEDBACK

Telemedicine helps to conduct follow-ups in time with
the help of virtual troubleshooting, device parameter
calibration, and performance evaluation with the
help of validated remote outcome measures*®*°,
Combining wearable sensors and mobile health
devices will enable constant feedback regarding
the usage trends and physiological parameters?-23,
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This live data is helpful to identify problems before
they arise, and to optimize the devices according to
each person.

5. USER SATISFACTION AND OUTCOME
MONITORING

Remote outcome monitoring takes into account
standardized measures like QUEST 2.0, PIADS, and
MPT to assess user satisfaction, psychosocial impact
and person-environment fit'¢24?>. Hybrid telemedicine
models - by incorporating the elements of sync,
asynchronous, and mobile health - enhance user
engagement, the continuity of the service, and long-
term satisfaction, with the help of accessible and user-
friendly feedback mechanisms**2,

Global Perspective on Telemedicine
in Association with Assistive
Technologies

A global snapshot of assistive technology (AT) access
shows there is an acute crisis of access, within a huge
population segment in need of assistive product(s),
yet access to these products is significantly lacking,
with only about 10 per cent having adequate access,
the lowest number of it being in low- and middle-
income countries (LMICs)*>?". This is a critical gap that
continues the cycles of poverty and social exclusion,
as well as avoidable functional restrictions, which
compromise the basic human rights enshrined in
the UN Convention on the Rights of Persons with
Disabilities (UNCRPD)®. The conventional AT service
delivery models require face-to-face evaluation with
professional rehabilitation experts, the method
that does not work systematically in situations that
include workforce shortages, geographical issues,
insufficiency of infrastructure, and resource-related
limitations?®?8, Telemedicine has appeared to be a
radical approach to overcome these systemic
impediments through the provision of remote AT
assessment, prescription, training, and follow-ups*+*,
Telemedicine is a diverse field of modalities that
have a different application throughout the AT
provision pathway. Synchronous telemedicine uses
the real-time video conferencing to aid remote

clinical consultations, collaborative care tests, and
interactive training that simulates real-life experience
and removes geographical and transport obstacles*?°.
The asynchronous or store-and-forward models allow
recording data, such as functional performance
videos, environmental analysis, and result measures,
to be sent later to be reviewed by an expert, e.g., in
a location with limited connectivity or a substantial
time zone gap®. Continuous data streams on AT
usage patterns, functional outcomes and physiological
parameters can be provided by remote monitoring
with wearable sensors and mobile health technologies,
which sustain data-enabled clinical decision-making
and early detection of issues with devices®**°,
Hybrid models are a strategic approach to take the
advantages of both modalities and build
comprehensive flexible service architectures that can
be customized to suit a wide range of infrastructure
capabilities and user needs'?%,

The introduction of the new technologies glued with
telemedicine provides new prospects of evidence-
based, individualized AT provision. Atrtificial
intelligence uses include predictive analytics on
device abandonment possibility, the automated
evaluation plans, intelligent matching algorithms
between person and product, and distributed clinical
team decision support systems®-2, Immersive remote
training environment, competency development
through simulation, environmental accessibility
testing, and application of virtual and augmented
reality technologies to rehabilitation are all possible,
thus improving motor learning and functional
results®**7. Wearable sensor technologies can offer
objective and continuous measurements of device
use, biomechanical variables, activity behavior, and
the risk of falls- generating rich datasets on outcome
monitoring and individually tailoring AT interventions
203839t is used as a support of remote neuromuscular
assessment, biofeedback training, and control
interfaces of sophisticated assistive devices such as
powered wheelchairs and upper limb prosthetics®.

Irrespective of these technological provisions,
there are tremendous limitations that limit the
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implementation of telemedicine-AT in the world.
Digital infrastructure disconnects such as poor
broadband access, access to electricity, and access
to devices have disproportionately impacted rural
and underserved people in LMICs!?¢, The problem
of rehabilitation workforce capacity is not only
limited to the lack of numbers, but also to the lack
of training in tele-practice competencies, the lack
of digital literacy, and the lack of experience with
remote assessment protocols'***. The problem of
trust and acceptance between the service providers
and the users demonstrates the problem of clinical
efficacy, privacy of data, the quality of therapeutic
relationship, and the suitability of remote modalities
to address complex needs of AT Technological
innovation has not been reflected in policy and
regulatory frameworks to make it legally uncertain
whether licensure, reimbursement, liability, data
protection, and cross-border service provision are
|ega|3,l4,26.

The COVID-19 pandemic was a worldwide catalyst
to the adoption of telemedicine, which increased the
pace of its adoption, but also exposed unresolved
digital gaps and inequity issues 2**. In India particularly,
telemedicine growth has been influenced by the
National Digital Health Mission, Telemedicine Practice
Guidelines released by the Medical Council of
India, a high degree of mobile connectivity of more
than 1.2 billion subscribers, and policy commitments
of universal health coverage of Ayushman Bharat?*
1941 ‘Nonetheless, India poses special implementation
issues such as the presence of urban-rural disparities
in infrastructure, lack of spread of rehabilitation
workers in the rural areas with high concentration in
urban centers, language and cultural barriers with
variations in approaches that need conditions-based,
and financial hurdles that limit access to devices and
internet accessibility among poor populations®31°2¢,
The cross-sectional research on Indian physicians
demonstrates mixed patterns of adoption of
telemedicine with apprehensions over diagnostic
accuracy, patient safety, and medicolegal concerns
limiting the interest towards remote service
models*.

The global best practices that have been observed
to develop out of the applications of telehealth in
different settings highlight various critical success
factors. The hybrid type of service models, which
combine both in-person and remote aspects in a
strategic way according to the needs of an individual,
clinical complexity, and the availability of resources,
are the most efficient and cost-effective. Capacity-
building efforts at the levels of rehabilitation
professionals and community health workers increase
the capability of the workforce to provide tele-
practice services with the proper supervision and
quality assurance systems. The cultural appropriateness
of technology, accessibility, and alignment with user
preferences and priorities are guaranteed through
the user-centered design processes that actively
engage persons with functional impairment in the
design of technologies, plans of their implementation,
and evaluation of services. Digital health ecosystems
supporting the integration of telemedicine platforms
with electronic health records, AT databases, and
outcomes monitoring systems make care continuity
more effective and allow tracking the quality of service
and its overall impact across a population'*#,

In the future, the implementation of telemedicine-
AT should be sustainable and equitable, which can
only be achieved through a coordinated approach
in various areas. Digital infrastructure as a vital
health infrastructure should be invested in to focus
on connectivity, affordability, and accessibility by
marginalized populations such as persons with
functional impairment in remote and rural regions.
Implementation research, pragmatic trials, and
real-world effectiveness studies should be used to
generate evidence to address critical gaps in
knowledge about the best service delivery model,
cost-effectiveness, long-term outcomes, and ways of
reducing digital exclusion. The policy formulation
should provide a facilitating regulatory environment
that ensures the safety of patients and data protection
as well as enabling innovation, cross-jurisdictional
service delivery, and sustainable financing systems
such as insurance reimbursements. The initiatives
of capacity strengthening must incorporate the
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tele-practice competencies into the pre-service
rehabilitation education programs and offer
competitive professional developmental opportunities
in accordance to the changing technological
capabilities and the standards of evidence-based
practices®11214,

Telemedicine-Assistive Technology

in India: Context and Opportunities

The case of India is a distinctive and attractive one
in the context of telemedicine-enabled assistive
technology (AT) services because of high challenges
and opportunities. The barriers to healthcare
accessibility in the country are huge: there is a high
level of geographical distance, urban-rural inequality
in infrastructure, and unequal distribution of
professional medical rehabilitation'®*, The
conventional AT models of service delivery that rely
on face-to-face evaluations by trained clinicians are
especially insufficient in rural and remote communities
where there is a severe shortage of workforce and
facility-based services which result in significant gaps
to access?”?8, Poor transportation, unavailability of
facilities and barriers to service delivery are some
of the environmental factors that complicate such
challenges and result in exclusion and unmet AT
needs*.

The COVID-19 pandemic was a watershed event in
the adoption of telemedicine throughout the
healthcare system in India, as the system unveiled
the possibility of organizing access to healthcare,
and continuing digital gaps among marginalized
communities, such as persons with functional
impairment?. In a cross-sectional study conducted
on the views of doctors in India, the researchers
concluded that telemedicine had gained acceptance
as a service delivery model, but its application had
several obstacles associated with digital literacy,
connectivity infrastructure, and regulatory issues*.
Telehealth applications during and after the pandemic
have shown concrete benefits in terms of minimizing
the travel burden, remote consultation, service
continuity during lockdowns, and the spread of
specialists to underserved areas, and, at the same

time, have shown some issues, such as insufficient
technological infrastructure in rural areas, insufficient
training on telehealth among providers, and quality
of clinical examination?.

The powerful digital health programs in India present
significant opportunities of scalable telemedicine-
AT programs. Regulatory tools to be applied in
remote healthcare delivery include the National
Digital Health Mission and the changing Telemedicine
Practice Guidelines, but regulations specific to AT
assessment, prescription and follow-up need
additional development and standardization®#,
Extensive mobile connectivity, increasing rates of
internet penetration, rising levels of smartphone
use, and government policy promises of universal
health access place India in an advantaged place
to carry out rights-based, technology-enabled AT
delivery that would be in line with the UN Convention
on the Rights of Persons with Disabilities®. The
accessibility of primary healthcare can be improved
through telemedicine, and it is a primary resource to
implement the AT services as a part of community-
based rehabilitation and attain equitable coverage®*°.

Combination with new technologies such as the
artificial intelligence, wearable sensors, mobile health
applications, and decision-support systems provide
unprecedented prospects to overcome the AT
access disparities in India by means of personalized
remote evaluation, anticipatory monitoring of
device usage behavior, and continuous outcome
observation®2*4, Artificial intelligence-based systems
can be used to aid clinical decision-making in a low-
resource environment, where access to specialists
is of paramount importance in a situation, and
wearable technologies can also be used to monitor
the functional aspects of the body and identify
issues even before they emerge without having to
visit a facility regularly*. Nevertheless, trust is also
a vital factor that influences the adoption of
telemedicine to receive the AT services, systematic
consideration has to be made regarding the level
of user confidence, privacy of data, cultural
acceptability, competences of providers, and the
reliability of remote service delivery models™.
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Training Requirements for
Telemedicine-Assistive Technology

Delivery in Context of India

Effective execution of telemedicine-supported
assistive technology service needs to be meticulously
structured training systems that deal with both
technical capability as well as remote AT-related
clinical expertise. India The Telemedicine Practice
Guidelines as noted by the Ministry of Health and
Family Welfare in 2020 require that all registered
medical practitioners who seek to offer online
consultation should undergo training courses in
telemedicine within three years of notification.
Nonetheless, the specialist training of AT delivery
via telemedicine platforms is not yet developed,
which is one of the reasons why workforce capacity
issues are a significant obstacle to fair access to AT
by al[414s.

The multidimensional competencies that healthcare
practitioners working in telemedicine-AT services
must possess include therapeutic-professional,
medical and telerehabilitation, technical expertise of
working with digital platforms, and communication
skills modified to facilitate remote communication.
The training programs should also focus on the
remote needs assessment guidelines based on a
standardized digital tool, environmental assessment
based on smartphone-based imaging, prescriptive
decision-making without practical analysis, and remote
training techniques of device utilization®®4>%¢. Capacity
building is also required to cover community health
workers, rehabilitation technicians that can enable
remote assessment in resource-constrained
environments which do not have sufficient specialized

professionals®°,

In India, there is a huge problem in building sufficient
capacity of AT workforce whereby there are few
trained resource persons to offer AT services in the
country. This is especially severe in rural regions
where telemedicine can have the most significant
effect, and infrastructure and training opportunities
are the most scarce®*'. A cross-sectional analysis of

telemedicine attitudes of Indian physicians indicates
inconsistent results in terms of familiarity with remote
service delivery models and the presence of gaps
in knowledge in terms of both technical and clinical
aspects of telehealth practice*'. The disproportionate
allocation of workforce in the rehabilitation field
continues to exacerbate training gaps and requires
new strategies such as the use of online training
certification programs, peer mentoring networks, and
the incorporation of telemedicine-AT competencies
in medical and other health curricula®®,

Trust is an important, but frequently neglected
element of the training needs to deliver telemedicine-
AT, The healthcare professionals need to acquire
skills in remote establishment of a therapeutic
relationship, respond to user concerns regarding
technology, and communicate efficiently using
digital platforms to promote the adoption of both
forms of telemedicine and assistive products®. The
modules on cultural sensitivity, disability awareness,
user-centered AT prescription, and engaging family
members as facilitators in remote service delivery
should be included in the training programs*’. With the
development of telemedicine infrastructure in India,
the National Digital Health Mission, the systematic
funding of specialized training in telemedicine-AT
provision is needed to transform technological
opportunities into better access and outcomes
among persons with functional impairment®1942,

Challenges and Barriers in

Telemedicine for Assistive Technology
In light of the transformative purpose of telemedicine
in the assistive technology (AT) delivery, there are
strong impediments in the way of wide adoption
and even-handed implementation in different
environments.

INFRASTRUCTURE AND DIGITAL ACCESS BARRIERS
Digital infrastructural gaps are an inherent problem
to telemedicine-facilitated AT services. The lack of
widespread broadband connections, unstable
internet connection, and inadequate technological
infrastructure is especially high in the rural and
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remote regions where the need of AT is frequently the
highest'*#4>. Only 3-5% of the AT needs are fulfilled
in low- and middle-income countries (LMICs) because
of systemic barriers to delivery of AT, such as the
insufficiency of telecommunications infrastructure’?.
Compounded troubles cause resource-limiting
environments where there are either no or unreliable
power resources, the unavailability of the necessary
hardware and software, and a deficiency in bandwidth
to facilitate synchronous video consultation?’28,
Those infrastructure gaps introduce a digital divide
that largely impacts people with functional
impairments in underserved communities, so they
cannot receive remote AT assessment services and
training®.

DIGITAL LITERACY AND TRAINING DEFICITS
Low levels of digital literacy among the service users
and the healthcare providers represent a major
obstacle to the adoption of telemedicine? The elderly,
rural and people with cognitive functional impairments
have a unique experience of navigating telehealth
services and digital applications. Numerous
patients are not accustomed to videoconferencing
technologies and smartphone applications that can
be used to conduct remote AT consultations?.
Medical professionals also face the problem of the
lack of training to work with telehealth systems, which
contributes to poor service delivery and the quality
of care. Lack of the availability of patient education
resources targeting individuals with a language
barrier, literacy issues, or cognitive functional
impairments also contributes to access problems?*’.
The majority of telemedicine platforms do not have
custom features to support individuals who are deaf,
blind, and have other communication functional
impairments, which poses a big limitation to
meaningful involvement with remote AT services.

WORKFORCE CAPACITY AND SERVICE DELIVERY
LIMITATIONS

Lack of special rehabilitation experts who possess
training in AT provision and telemedicine delivery
is a long-standing obstacle, especially in LMICs and
remote areas. The conventional AT service model

requires face-to-face evaluation by occupational
therapist, physical therapist, and rehabilitation
engineer which is a workforce that is not properly
geographically distributed?2, Providers are worried
regarding the quality of the remote assessment,
especially the failure to perform a physical assessment,
engage the device, and monitor the actual functioning.
The problem of transferring skills of tactile assessment
and competencies of environmental evaluation to
remote modality needs a special training that most
rehabilitation professions lack!?%4!, The use of
telemedicine in routine clinical practice requires
workflow redesigning, spending on learning new
platforms, and adapting assessment protocols changes
that are met with resistance through developed
practice patterns and the lack of institutional support.

TRUST, ACCEPTANCE, AND PSYCHOSOCIAL
BARRIERS

The level of trust in telemedicine technology and
the perceived risks of remote AT services play a
significant role in the adoption rates. The cultural
beliefs, the fear of privacy and data security, and
the lack of trust in the validity of remote evaluations
make patients and their families usually prefer to
have in-person consultation?!'. Reliance on the
reliability of technologies and the perceived usefulness
of telemedicine were noted as the key determinants
of adoption and there was a considerable gap in the
confidence of patients that needs to be addressed
systematically'. Telehealth hesitancy is caused by
socio-cultural demands to interact with providers
face-to-face when making decisions that involve
complex choices regarding AT prescription and
customization. Abandonment of the device - this is
an issue that has been around in the AT provision,
potentially worsened by poor remote training and
follow-up, and lowering user confidence in the
assistive product and the telemedicine provision
model*®. There are also psychosocial barriers related
to stigma on the use of AT and disability and fear
of privacy when using video calls at home*'.

© 2025 European Society of Medicine 7



Telemedicine-Driven Assistive Technology Solutions: Bridging Digital Care and Remote Service Delivery

REGULATORY, LEGAL, AND POLICY FRAMEWORK
GAPS

There is a lack of policy and regulatory frameworks
regulating the practice of telemedicine compared
to technological advancement, which brings about
medico-legal ambiguity in the practice, which deters
service growth®!, This extents to the fact that
matters pertaining licensure of cross-jurisdictional
practice, legal validity of prescriptions made under
telemedicine, liability of the remote assessment,
and the mechanism of reimbursement are not well-
dolled-out in most settings®. Regulations related to
data privacy, informed consent in case of remote
consultation, and electronic health records integration
would be a challenge to be complied with by AT
providers using telemedicine platforms. The lack of
quality standards and accreditation criteria unique
to telemedicine-based AT services make and
introduce variability in practice and pose a risk to
patient safety!’“°. Telemedicine consultations are
not covered or underpaid by insurance coverage
and reimbursement policies, which form financial
incentives towards providers and obstacles to
access®.

TECHNOLOGY-SPECIFIC AND IMPLEMENTATION
BARRIERS

The additional barriers hindering the clinical
implementation of emerging technologies
incorporated in telemedicine make AT delivery
more complex. Although it could have advantages
of remote measurements and biofeedback, surface
electromyography (EMG) systems encounter
obstacles such as variability of signal quality, difficulty
in standardizing electrode placement, and complexity
of interpretation which limits their use in telemedicine®.
Wearable sensor technology demand user compliance
to schedules of wearing, the reliability of the data
transmission of the devices, and the validation of
the algorithms in a variety of populations- difficulties
that are increased in remote monitoring settings®-%=*,
The role of artificial intelligence in assessing the AT
provokes issues of algorithmic bias, the transparency
of the decision, the safety of data, and the necessity

of human control that are not reflected yet

systematically in the telemedicine concept®®. Training
Virtual and augmented reality systems need access
to hardware, technical support, and bandwidth that
are currently beyond the capacity of many
environments where AT is most needed?3>3752%3,

INDIA-SPECIFIC IMPLEMENTATION CHALLENGES
Telemedicine of AT services faced in the Indian
setting also has special challenges to face due to the
variability of infrastructure, changes in regulations,
and the diversity of the population®. The rural-urban
digital disparity is also explicit as rural regions have
a low smartphone rate, unreliable electricity, and a
low level of internet connectivity which limits the
possibilities of telemedicine?. Though there are the
National Digital Health Mission and the new
Telemedicine Practice Guidelines, the regulatory
specifics of the cross-state practice, prescription
validity, and data protection standards remain vague,
presenting an implementation challenge®*. Lack
of equilibrium in the distribution of rehabilitation
personnel, where the tertiary centers are based in
the urban areas and there is a very severe shortage
of proficient personnel in the rural areas, constrains
supply of trained personnel to provide telemedicine-
based AT services®°. The linguistic variety, where
both multilingual platforms and culturally sensitive
assessment tools will be needed, is an operational
challenge to the standardized telemedicine protocols®.
Digital inequality translates to the fact that the
most at risk populations to AT, such as persons with
functional impairment in underprivileged and
underserved communities, experience an added
disadvantage to telemedicine adoption. The
COVID-19 pandemic both increased the adoption
of telemedicine but also revealed inequalities in
digital access and brought to the fore the importance
of inclusive application policies to cover the aspects
of access, affordability, and acceptability in the
heterogeneous Indian healthcare setting®**.

Overcoming Barriers to Telemedicine-

Based Assistive Technology Provision
To manage the complex issues in the telemedicine-
based AT services, coordinated approaches at the
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infrastructure, workforce, policy, and technology
level are necessary. The reinforcing of digital
infrastructure is still baseline, and investments in
mobile connectivity, broadband growth, and low-
bandwidth telemedicine solutions, which operate well
in resource-limited environments, are implemented*%,
The National Digital Health Mission of India offers
interoperable digital health system policy architecture,
which opens up the possibilities of integrated
telemedicine-AT platforms®“L.

Competency-based training on remote assessment
protocols, digital communication skills, and
telerehabilitation delivery models should be the
main focus of developing workforce capacity. Mixed
training models of online courses and supervised
clinical practice can quickly increase the capacity of
the workforce in rehabilitation in geographical areas®.
Basic AT assessment and telemedicine facilitation
Community health workers/rehabilitation assistants
may enhance access to specialists, especially in
rural underserved communities*®.

Establishing confidence and goodwill between users
and providers is one of the key implementation
challenges. The approaches based on user-centered
design that includes persons with functional
impairment into the technical development process,
effective  communication of data privacy and
security, and the presentation of work outcomes of
telemedicine-AT can positively influence acceptance
%55 To overcome stigma surrounding the use of
assistive technologies and digital health platforms,
it is necessary to combat stigma culturally sensitive,
as well as peer support networks47,

Policy frameworks should be changed to appreciate
AT services offered through telemedicine in the
reimbursement frameworks, the professional scope
of practice directives, and the quality assurance
frameworks*’*°. The WHO policy framework on
assistive technology offers a basis of incorporating
telemedicine modalities in the country of provision
systems on ATY. Sustainable implementation will
be introduced by regulatory clarity about the tele-

practice standards, cross-border consultation, and
licensure requirements**.

Future Perspectives and Innovation

Directions

Artificial Intelligence converging with telemedicine
has a transformative potential of offering personalized
and predictive AT. Clinical decision-making supported
by evidence-based matching recommendations
and predicting risks of device abandonment can be
facilitated by machine learning algorithms using
massive datasets of user characteristics, environmental
influences, and device outcomes®*, Video recordings
of functional performance can be assessed by using
Al-based tools, which can automatically calculate
kinematic parameters and detect movement patterns
that can be used to inform AT prescription3043,

The wearable sensors and the use of telemedicine
platforms allows the objective, continuous monitoring
of AT utilization, functional outcome, and physiological
reaction in the community conditions?23. Smart
motion sensors integrated in assistive devices will
give information streams like usage trends,
environmental factors as well as performance
indicators, which drive timely modifications and
assists in avoiding device dumping®*“. Predictive
analytics: Predictive analytics are able to detect
signs of poorer functioning, maluses of devices or
developing issues early, therefore action can be
taken to avert clinical intervention®-=°,

Technologies of virtual and augmented reality
provide training scenarios involving AT usage in a
simulated real environment whereby they can repeat
and practice in a simulated environment without
having to face risks to their safety and logistical
limitations®*®. Virtual Reality (VR) based rehabilitation
programs are proven to be effective in gait training,
cognitive rehabilitation and motor learning, and they
can be provided over a distance and track progress
automatically**2. Augmented Reality (AR) applications
may offer real-time visual directions superimposed
on the environment of the user when achieving AT
training assisting in the acquisition of skills

© 2025 European Society of Medicine 9



Telemedicine-Driven Assistive Technology Solutions: Bridging Digital Care and Remote Service Delivery

independently and in the teaching of skills by the
caregiver>3e,

Interfaces based on electromyography and used
with telemedicine systems allow the assessment of
functioning motor
rehabilitation using biofeedback and assistive
devices controlled using muscle signal pattern®-°,
EMG sensors worn can be used in telehealth systems
to support rehabilitation at home with real-time
monitoring by clinicians and immediate feedback
on muscle activity**. EMG signals can be used as
inputs to a pattern recognition algorithm that
identifies functional movements and hand gestures
and may be used to direct the prescription of
myoelectric prostheses and assistive devices®:%2.,

neuromuscular remotely,

The next frontier is multimodal integration, which
is the combination of videoconferencing, wearable
sensors, mobile health apps, Al-based analytics, and
immersive technologies in integrated telerehabilitation
ecosystems!>2663_Sych hybrid platforms will be able
to provide the whole AT provision pathway, such as
needs assessment to long-term outcome monitoring,
and scale to different infrastructure capabilities and
user preferences'?*. The cloud-based data integration
is used to allow distributed clinical teams to coordinate
their efforts in complex cases, and specialist
knowledge can be accessed remotely to frontline
LMIC providers?’28,

Development of contextually suitable, affordable
telemedicine-AT solution can be expedited by
open innovation ecosystems that involve a variety
of stakeholders: technology developers, rehabilitation
professionals, users with functional impairments,
policymakers, and researchers®. Co-design
methodologies will make sure that technologies will
meet the real user requirement and still be practical to
local implementation environment®>. The knowledge
exchange and evidence synthesis with adaptation
of successful models in new settings can be facilitated

through the global collaboration platform.

To ensure that the adoption is sustainable in line
with the human rights frameworks, it is necessary

to purposefully pay attention to equity so that
telemedicine-AT innovations become accessible to
marginalized groups instead of contributing to
digital disparities*. The universal design principles
used in telemedicine platforms increase the access
to persons with various functional impairments, and
economic barriers are reduced by the subsidized
connectivity programs and device loan programs.
Constant tracking of disaggregated information on
outcomes based on disability type, geographic
setting, socioeconomic status, and other equity
determinants help in detecting and addressing the
existing access differences.

Conclusion

Telemedicine is a radical paradigm of assistive
technology (AT) service provision, and is channelled
with potential solutions to resolve the global
access crisis of over a huge population segment
that need assistive products. This article shows that
AT provision, which is supported by telemedicine,
including needs assessment, prescription, training,
follow-up, and outcome monitoring, can be an
effective way to overcome geographical, economical,
and workforce obstacles that perpetuate inequity,
especially in low- and middle-income countries in
which the traditional models of services have been
systematically ineffective. The combination of new
technologies such as artificial intelligence, wearable
devices, virtual and augmented reality, and
electromyography-driven
unprecedented chances of personalized and data-
driven AT provision which is not limited to facility-
based care but instead community environments

systems  will offer

where people with functional impairments reside,
work, and live. But to achieve this potential, there
should be a conscious, concerted effort to overcome
endemic challenges. The absence of digital
infrastructure access, employee capacity, lack of trust,
and inadequate policy structures that are not
abreast with technological innovation restrict fair
implementation. In India, in particular, a combination
of strong digital health efforts, extensive mobile
connectivity, and the policy intent to achieve universal
coverage makes the country positioned well in the
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context of scalable telemedicine-AT models, though
urban-rural inequalities, uneven labour distribution,
and changes in regulatory clarity require context-
grounded solutions, which center on marginalized
populations inclusion.

The sustainable application in accordance with the
human rights principles in the UN Convention on the
Rights of Persons with Disabilities should be based
on the transition to user-centered approaches based
on equity, instead of technological solutionism. This
requires an investment in easily accessible digital
infrastructures as the core health infrastructures,
competency-based training that integrates the
skills of tele-practice into rehabilitation education,
and policy frameworks that enable innovation as well
as quality and safety, and research that is rigorous
to produce evidence under various contexts and
populations. It is proposed that hybrid delivery
models involving the judicious integration of both
synchronous and asynchronous forms of telemedicine
with opportunistic amounts of face-to-face contact
provide practical solutions to different resource
scenarios and user needs. With the ongoing
advancements in the field of telemedicine
technologies, the need is evident: innovation should
be planned and introduced intentionality to minimize
and prevent, instead of increase, the disparities in
access to AT that already exist. Telemedicine and
assistive technology coming together present an
immense possibility to ensure improved rights and
participation as well as quality of life of persons with
functional impairment worldwide, a possibility that
can solely be fulfilled by maintaining true dedication
to equity, evidence and genuine involvement of
the individuals that the services are meant to serve.
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