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The importance of neurorehabilitation services for people with disabilities is getting

well-recognized in low- and middle-income countries (LMICs) recently. However,

accessibility to the same has remained the most significant challenge, in these contexts.

This is especially because of the non-availability of trained specialists and the availability of

neurorehabilitation centers only in urban cities owned predominantly by private healthcare

organizations. In the current COVID-19 pandemic, the members of the Task Force for

research at the Indian Federation of Neurorehabilitation (IFNR) reviewed the context

for tele-neurorehabilitation (TNR) and have provided the contemporary implications

for practicing TNR during COVID-19 for people with neurological disabilities (PWNDs)

in LMICs. Neurorehabilitation is a science that is driven by rigorous research-based

evidence. The current pandemic implies the need for systematically developed TNR

interventions that is evaluated for its feasibility and acceptability and that is informed

by available evidence from LMICs. Given the lack of organized systems in place for the

provision of neurorehabilitation services in general, there needs to be sufficient budgetary

allocations and a sector-wide approach to developing policies and systems for the

provision of TNR services for PWNDs. The pandemic situation provides an opportunity to
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optimize the technological innovations in health and scale up these innovations to meet

the growing burden of neurological disability in LMICs. Thus, this immense opportunity

must be tapped to build capacity for safe and effective TNR services provision for PWNDs

in these settings.

Keywords: neurorehabilitation, tele-rehabilitation system, neurological disability, COVID-19, pandemic

(COVID-19), low- and middle-income countries

INTRODUCTION

Neurological disorders are the leading causes of disability
globally (1). During the past three decades, there is an absolute
increase in people with neurological disability (PWND) by
∼77.3% (2). A substantial proportion of this neurological
disability burden are borne by low- andmiddle-income countries
(LMICs) (3). Although there are several advances in the
prevention and management of neurological disorders globally,
factors such as demographic (increasing aging population)
and epidemiological transitions (increasing non-communicable
diseases) are consistently adding up to this burden (4).

The recent COVID-19 pandemic has tremendously halted
most of the efforts toward combating the growing burden
of neurological disorders, especially in LMICs (5). People
with neurological disability (PWND) are unable to access
neurorehabilitation services (5). Although access to such services
was not available even during the pre-pandemic times, it is
even harder to access during the COVID-19 pandemic (6). The
shortage of specialists involved in neurorehabilitation, such as
physiatrists, neurologists, rehabilitation nurses, physiotherapists,
neuropsychologists, occupational therapists (OTs), speech
and language pathologists, prosthetists and orthotists, and
nutritionists, in LMICs has become even more acute in these
settings (7). The neurorehabilitation specialists also experience
an ambiguous situation during the pandemic due to the lack of
specific guidelines to provide neurorehabilitation services for
PWND (8).

Telerehabilitation has been perceived as a key innovation
and an effective strategy to combat the existing pandemic
situation and reduce the global burden of disability (9).
Telecommunication technology has been a powerful tool to
enhance the provision of health, education, and development
services during the COVID-19 pandemic worldwide (10). It is
also envisaged to be a game-changer in addressing the global
burden of disability (9, 10). Even during the pre-pandemic
times, these telecommunication technologies were substantially
optimized to provide uninterrupted neurological rehabilitation
services and care for PWNDs. They are popularly known as
tele-neurorehabilitation (TNR) services (11). TNR is gaining
considerable momentum globally in recent times (12). Though
TNR services are well-organized and guided by good quality
evidence in high-income countries (HICs), these services are
yet to be systematically developed and tested for feasibility,
acceptability, and effectiveness in LMICs (11, 13). In the
current COVID-19 pandemic, the members of the Task Force
for research at the Indian Federation of Neurorehabilitation
(IFNR) reviewed the context for TNR and have provided the

contemporary implications for practicing TNR during COVID-
19 for PWNDs in LMICs. This critical reflection from the task
force would potentially help to arrive at a policy or consensus for
the provision of TNR services for PWNDs in LMICs.

The Practice of TNR in LMICs
With the largest number of internet users in Latin America, Brazil
has introduced, accelerated emergency regulations for provision
of tele-rehabilitation, and remotely delivered interventions to
promote access to rehabilitation (14). A review of home-based
tele-rehabilitation services in Southeast Asian countries found
that the completion rates of interventions accessed by people
with disabilities have been ∼80% in China and South Korea
(15). A recent survey from the sub-continent (India) had
showed close to 80% of the rehabilitation facilities with basic
tele-rehabilitation infrastructure (16). However, tele-health and
rehabilitation services are not available and are poorly utilized by
the government primary care systems in many countries in the
region of Sub-Saharan Africa (17).

The practice of tele-health and rehabilitation had been
an emerging science in improving access to healthcare and
rehabilitation globally, even before the COVID-19 pandemic
(18). The current pandemic has enabled its growth manifold by
default worldwide. Tele-health and rehabilitation have become
inevitable to meet the demands of those who need continued
support globally (19). There have been a wide range of
interventions and rationale for TNR. However, the experiences
and evidence for organized provision of TNR services are very
limited in LMICs.

Most types of TNR services in LMICs are used for two primary
purposes: 1. clinical assessment and 2. therapeutic rehabilitation
(20). The practice of neurorehabilitation has become more
rewarding with the introduction/facilitation of TNR practice
during COVID times. Guidelines for remote prescribing in
several LMICs have also created access to medicines and
strengthen primary care during the pandemic (21). A substantial
amount of patient referrals are currently handled remotely
through TNR (22). Tele-consultations are seen as equally
effective and efficient as the face-to-face interaction with the
added advantage of avoiding unnecessary exposure to infections
(23). PWNDs are assessed and treated in their actual living
environment, which is highly encouraging for the patients. It also
reduces the service cost, and it cuts down the cost of traveling to
access rehabilitation (23, 24). Therapeutic progress is currently
being well-documented because of the auto-digitization features
of telecommunication technology (23, 24). Overall, access to
rehabilitation has improved with the introduction of TNR
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services. PWNDs who cannot travel due to their disability and
the lockdown restrictions can still access rehabilitation and care
without any access barriers and opportunity cost. Both providers
of neurorehabilitation and the consumers are continuing to adapt
to deliver and access services through TNR, respectively, in the
current pandemic situation.

Implications for Practice of TNR in LMICs
During the COVID-19 Pandemic
Basal Implications
Overall, there are several implications to evaluate PWNDs
and provide specialized, comprehensive multidisciplinary
neurorehabilitation through TNR services in LMICs (8, 25).
A key aspect to remember is that there must not be any
compromise on the objectivity of the assessment or evaluation
and therapeutic approaches for the management of the needs
of PWNDs. Neurorehabilitation is a science that is driven
by rigorous research-based evidence. Therefore, assessing
and providing neurorehabilitation services, whether provided
in-person or using telerehabilitation, must not have any
compromise on its objectivity and evidence for evaluation
and treatment. The current pandemic implies the need for
systematically developed TNR interventions that is evaluated for
its feasibility and acceptability and that is informed by available
evidence from LMICs.

It is essential to understand the implications of TNR
as this would enable identification of effective strategies for
comprehensive assessment and treatment that canmeet the needs
of PWNDs. Though a potential opportunity, TNR cannot entirely
replace the actual ways of delivering neurological rehabilitation
(26). Neurologists can consult patients, provide treatment, and
prescribe medications and referrals as appropriate. Optimizing
TNR services for consultations had been proven feasible in
HICs before and during the pandemic times (10, 18). However,
available resources such as adequate internet bandwidth, devices
with required configurations, and information management
systems for implementing TNR services need to be in place. For
instance, close to 1/3 of the Brazilian population lack access to
internet (27). Although the providers have access to basic tele-
rehabilitation infrastructure like in India, the consumers need to
have internet access to avail such services (16).

Physiatrist Perspectives
From a physiatrist’s perspective, continuity of treatment and
care is something that TNR services could seamlessly support.
PWNDs need continued care, and that can be enhanced through
multidisciplinary neurorehabilitation team consultations led
by the physiatrist virtually (28). Many South-Asian countries
including India had come up with national guidelines on this
(28, 29). Singapore’s guidelines were considered comparatively
comprehensive (29). Assessment of basic vital parameters,
neurological status, pain, sleep, energy, spasticity, bladder and
bowel, andmobility status; functionality of tracheostomy, feeding
tube, and urinary catheters; patient and caregiver education;
appropriate instructions for providing basic support; and
interventions to prevent secondary complications are feasible
with trained manpower keeping in mind the nature and course

of the disease. However, to operationalize this, PWNDs and their
caregivers must be thoroughly educated about these aspects of
TNR. The literacy and understanding about tele-rehabilitation
and use of tele-communication technologies for rehabilitation
has been poor among those PWNDs even before the pandemic
in many LMICs especially in Sub-Saharan Africa (29, 30).
Considering these aspects will be crucial to enhance TNR services
and enable service providers to achieve neurorehabilitation goals
in a realistic way within their environment.

Neuropsychological Perspectives
In this pandemic context, the neuropsychologist is expected
to conduct neuropsychological evaluations and provide
psychotherapy and cognitive rehabilitation for PWNDs through
TNR (31, 32). However, it urges the understanding of its key
implications. For instance, in Israel, the neuropsychological
assessment services were postponed due to the pandemic with
many people requiring such services put on a long waiting list.
To combat this, the Israel government had developed remote
solutions to meet the increasing demand for such services (33).
Though these guidelines keep getting developed in many LMICs,
some caveats need to be considered especially when it comes
to administering standardized neuropsychological tests. There
are significant differences between conducting a standardized
neuropsychological evaluation in an ideal environment as
compared to a virtual environment. Interpretation of the
evaluations might differ and may not be the same while this is
carried out virtually (33). Also, the neurorehabilitation teammay
have to rely substantially on the caregivers and patients to engage
in the sessions proactively.

Physiotherapy Perspectives
Given the high demand for physiotherapy services in LMICs,
neuro-physiotherapists are accustomed to evaluate the range
of motion, strength, muscle tone, and endurance of PWNDs
through eye-balling sometimes. They are also competent
to conduct a thorough neurological examination, including
cranial nerve testing through performance-based assessments.
Therefore, it is feasible to assess neurological disability remotely
through TNR services (34, 35). However, the provision of
actual therapy or intervention using specialized techniques must
be carried out with utmost safety considerations. During the
provision of TNR physiotherapy services, patients and caregivers
may not comprehend the instructions as they do this in-person,
leading to serious untoward incidences. Hence, many HICs like
Australia and the UK recommend developing highly competent
inter-professional rehabilitation services as well as a frameworks
or guidelines to enhance the provision of physiotherapy services
remotely using technology (36).

Speech–Language Pathology Perspectives
Speech–language pathologists (SLPs) are one of the key
neurorehabilitation professionals who are not easily available and
accessible in LMICs (37). It was estimated that there were only
2,500 SLPs in India, which is an acute shortage of such key
neurorehabilitation professionals delivering care (38). However,
it is commonly perceived that provision of assessment and
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rehabilitation for patients with neurological and neurosurgical
disorders presenting with safe swallowing, speech, language,
and cognitive-communication dysfunctions are some of the key
aspects to include during tele-practice by SLPs across all age
group in LMICs (39). Use of hybrid methods could also be a
potential strategy in themanagement of neurodevelopmental and
acquired communication disorders, dysarthria, oropharyngeal
dysphagia, and cognitive-communication disorders experienced
by patients reporting in outpatient as well as in-patient settings
(40). There are examples from certain countries like the
Indian Speech and Hearing Association that had published
the tele-practice guidelines and specific resource material for
speech–language pathology and audiology services in India (41).
However, it is well-known that even during the pre-pandemic
times, it was estimated that only 10%-12% of SLPs tend to use
tele-practice as a strategy for providing SLP services in India
(38). A similar survey recently in Croatia had also estimated that
only 3% of those SLPs surveyed had completed a formal training
related to tele-practice in SLP services. Several consumers in
the survey expressed the lack of equipment and trust on the
effectiveness of tele-practice as the reasons for non-utilization
of such services (42). Hence, organizing TNR services provided
for swallowing and cognitive communication requires careful
planning and efficient strategies for implementation.

Occupational Therapy Perspectives
For OTs, it is critical to give utmost importance to performance
than hospital-based rehabilitation, thus making TNR feasible for
neuro-OTs (43). OTs are meant to assess and therapeutically
manage the actual occupational performance of PWNDs like
participation in activities of daily living (ADL), work, and leisure
in their home/social environment (44). This strategy could help
provide need-based, scientific, and therapeutically rigorous OT
services using TNR framework in real-life contexts. Given that
many occupational therapy assessments are based on function, it
is also possible to incorporate real-life functional assessments for
PWNDs. It would also provide immense opportunities for OTs
to standardize these assessments for neurorehabilitation in the
future in such contexts. Similar to the context of the SLPs, OTs are
also scarce globally and especially in LMICs. The most frequently
cited domains where OTs are scarce are directly related to
conditions that predispose neurological disabilities. Therefore, it
is of utmost importance that professional resources and expertise
like OTs and SLPsmust be protected and developed to address the
needs of PWNDs through TNR during the COVID-19 pandemic.

Challenges and Recommendations for the
Implementation of TNR Services in LMICs
Though there are several feasible aspects for implementing TNRs
for PWNDs, it is also necessary to understand the barriers that
need to be considered with caution. Not everything could be
feasible, especially considering how rehabilitation services are
organized for PWDs in general in LMICs. Therefore, it is highly
pertinent to tease out the barriers for TNR services provided to
PWNDs in LMICs.

Table 1 depicts the non-feasible aspects of TNR, especially in
LMICs. The first and foremost aspect that may not be feasible

while implementing TNR in LMICs is the comprehensive and
intrinsically detailed neurological evaluation and treatment. This
is especially because some of the evaluation and treatment require
safe hands-on as well as moving and handling patients, and one
cannot do this in TNR. Similarly, neurologists and physiatrists
cannot prescribe certain drugs through TNR (45). There are also
certain criteria for patient exclusion unless the TNR service is
exclusively developed for the requirements. People with severe
cognitive-perceptual, emotional, and behavioral issues, young
children, and frail elderly patients with silent aspiration, visual,
speech, and hearing impairment canmost often be excluded from
a comprehensive TNR service that may not be available to all
in the LMIC context. PWNDs and their caregiver cooperation,
privacy, and non-distractible environment are also some key
aspects that could prove challenging and non-feasible while
providing TNR services.

From the perspective of the TNR service providers, it is
imperative that one needs prior training and sufficient experience
in using TNR to deliver neurorehabilitation. This particular
aspect is taken for granted since most providers assume that
using a smartphone or computer can qualify them to deliver
TNR services during the pandemic. It is also important that
the neurorehabilitation providers do not lose objectivity of the
evaluation and treatment while delivering TNR interventions

TABLE 1 | Non-feasible aspects of tele-neurorehabilitation.

Non-feasible aspects of tele-neurorehabilitation

Assessment and treatment

• Comprehensive as well as specific neurological evaluations (cranial nerve

examination (V, VI, VII), cerebellar symptoms, higher cortical senses, retinal

examinations, visual neglect examinations, grading of muscle tone and

strength, dynamic balance, passive range ofmotion, TCDs, functional swallow

assessment)

• Young children and frail older adults with speech and hearing impairment

• People with severe cognitive, emotional, or behavioral issues

• Specific specialized therapy techniques that require the therapist to move and

handle patients such as neurodevelopmental therapies

• Safe swallowing therapy as well as a safe, comprehensive cognitive-

communication therapy

• Prescription of schedule X drugs

• Adherence to professional, legal, and ethical standards

• Prior TNR training and/or experience

• Patient cooperation

• Non-distractible environment

• Private space

• The objectivity of the assessment and treatment

TABLE 2 | Barriers to implementation of TNR services in LMICs.

Barriers to implementation of TNR services

Scientific Technical Administrative

Competencies Resources Feasibility

Ethics Skills Acceptability

Quality Infrastructure Governance

Evidence Innovations TNR literacy
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since there is a high possibility for this to happen in the LMIC
contexts. Despite the non-existence of any regulatory framework,
the neurorehabilitation provider must maintain their highest
legal, professional, and ethical standards to deliver safe and
effective rehabilitation.

There are three kinds of clear-cut challenges to the
implementation of TNR services for PWNDs in LMICs. They
are the scientific, technological, and administrative aspects of
implementing TNR. Table 2 provides more details of these
aspects. From a scientific perspective, delivering TNR services
requires specific competencies, and those competencies are
not necessarily taught or achieved by neurorehabilitation
professionals exclusively in the pre-pandemic times (46).
However, competencies for delivering TNR services play a crucial
role in making appropriate professional judgments and decisions
for the patients. Lack of specific training and education to achieve
such competencies within the curriculum of these professionals
is a huge challenge (47). Similarly, striking a balance between
patient autonomy and non-maleficence in decision making is
very difficult when there is no evidence for such decisions in
LMICs. TNR services are just emerging to bridge the gaps
in access in LMICs and may not hold the same evidence for
treatment delivered in person.

Delivering TNR services has become a necessity in the
pandemic situation. However, it must not compromise safe,
effective, and good quality patient care that the patient may have
received otherwise (36). Obtaining consent for the provision of
therapeutic interventions through TNR services is not as easy as
doing it in person. PWNDs and their primary caregivers must
be thoroughly informed about the pros and cons of the decisions
or choices available for treatment, enabling them to consent (48,
49). Given that neurorehabilitation professionals are accountable
and responsible for their patients, due considerations must be
provided to the scientific, professional, and ethical aspects of
delivering TNR services for PWNDs.

There are several technological challenges in delivering TNR
services. Aspects such as availability of telecommunication
technologies such as computers, tablets, and smartphones;
technological access features such as connectivity, bandwidth,
data storage and management, server capacity, synchronization,
and network; skilled workforce to synergistically support the
implementation of TNR services; and the infrastructure for
hosting and delivering TNR services for PWNDs must be
ensured before embarking into service provision through TNR
(50). These aspects require tremendous resources in terms
of both funding and technology. It also requires skilled
telecommunication experts to work with neurorehabilitation
experts to innovate TNR interventions that are safe, effective, and
of high public health value.

Additionally, from the perspective of the TNR service
providers, it is imperative that one needs prior training and
sufficient experience in using TNR to deliver neurorehabilitation.
This particular aspect is taken for granted since most providers
assume that using a smartphone or computer can qualify them
to deliver TNR services during the pandemic. It is also important
that the neurorehabilitation providers do not lose objectivity of
the evaluation and treatment while delivering TNR interventions

since there is a high possibility for this to happen in the LMIC
contexts. Despite the non-existence of any regulatory framework,
the neurorehabilitation provider must maintain their highest
legal, professional, and ethical standards to deliver safe and
effective rehabilitation.

Even if the scientific and technological challenges are
addressed, administering TNR services is an immense strategic
challenge. TNR service itself is an innovative intervention
that must be feasible for implementation. In LMICs, much
of the health and rehabilitation services is accessed through
the private sector; hence, ensuring uniformity in the services
and standards similar to the public run services may be
challenging (51). Rehabilitation facilities can be small, with
only an out-patient facility to a comprehensive in-patient
facility. Similarly, the neurorehabilitation team can be a small
team with a minimum of neurologists and physiotherapists
to a comprehensive team with a physiatrist, OTs, SLPs,
orthotist, and neuropsychologist in addition to the neurologist
and physiotherapist (8). Therefore, implementation of TNR
services within this wide range of service structure is highly
challenging. It would certainly require a strong system of
governance mechanisms to ensure the quality and safety of
TNR services delivered in these facilities. To develop or
strengthen the existing governance mechanisms, one must
have TNR literacy. Without understanding the principles of
neurorehabilitation and the application of telecommunication
technology in it, it is not possible to govern TNR services in
any context.

The same applies to the primary stakeholder of TNR services.
PWNDs and caregivers must have TNR literacy or at least be
technology literates to optimize TNR services (7). Without this
literacy, patients and caregivers might not find value for their
time and resources invested and potentially may not accept TNR
services for themselves or their loved ones. It is also a crucial
challenge to educate all the stakeholders, primarily the patients
and their caregivers, about the benefits of TNR in LMICs.

Recommendations From the IFNR
Research Task Force
Given the lack of organized systems in place for the provision
of neurorehabilitation services in general, there needs to be
sufficient budgetary allocations and a sector-wide approach to
the development of policies and systems for the provision of
TNR services for PWNDs. These allocations and actions must
be from the Department of the Ministry of Health and all
other ministries/departments, such as education, technology,
telecommunications, and social justice, in a convergent manner
(52). By default, the existing pandemic situation provided
an opportunity to optimize the technological innovations in
health and scale up these innovations to meet the growing
burden of neurological disability in LMICs. Thus, this immense
opportunity must be tapped to build capacity for safe and
effective TNR services provision for PWNDs in these settings.

There have been several assumptions globally when
attempting to understand the implications of TNR services.
The primary assumption is that everyone has sufficient
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information and knowledge about both TNR and the COVID-
19 pandemic. This assumption gives anyone the leverage
to start TNR services. However, this could be detrimental
if the science and standards for practice are not evidence-
based. In the context of LMICs and the pandemic, the
neurorehabilitation team can give due importance to the
performance of the neurologically disabled rather than to
sophisticated clinical procedures to ensure TNR becomes a
reality in these settings. This can enable bridging the gaps in
evidence with relevant science and rigor. This subsequently
eludes the scientific community to the need for innovations that
can connect people and professionals through technology in
this pandemic and beyond. The future of neurorehabilitation
could radically change, if we utilize these learning from the
pandemic period to make TNR services accessible, affordable,
and available (53, 54).

CONCLUSION

A potential link must be established between the remote
TNR services and in-person neurological rehabilitation service
provision. This could add value to the health and social care
systems that were previously developed for serving the needs
of PWND. The link must have due considerations to the needs
of the PWNDs. It must also include the needs of the primary
caregivers and family who provide continuous support to PWND
before, during, and even in the post-pandemic situation. There
is a definite implication that this link must strike a balance
between access and availability of neurorehabilitation services.
This is especially required in LMICs. There is also a need to
make accessibility and availability of TNR services consistent
across geography, disciplines, and conditions. This is potentially
possible by reducing the variation and inconsistencies in terms of
the intensity of rehabilitation measured by the dosage, duration,
team expertise involved, and goals set and achieved for PWND in
LMICs. An amalgamation of the existing system (pre-pandemic)
with the innovative TNR systems to support PWND during
the pandemic situation could be a feasible solution. This could
serve as a potentially possible strategy, even in the future post-
pandemic era.

This situation highlights the importance of two key aspects
for immediate attention. The first is building the capacity of
the patients, caregivers, and families with rigorous evidence-
based training using simple protocols and culturally acceptable
versions of optimizing TNR services. The training should also
be provided to the providers of TNR services especially in
terms of safe and effective use of telecommunication technology
for neurological rehabilitation. Second, there is a need for
immense government support to legitimately develop resources
for TNR services such as guidelines and research evidence and
address the growing burden of neurological disabilities in LMICs.
The IFNR research task force has realized this opportunity to
support the PWNDs in need and also the government. It had
initiated the development of systematic action plans toward
addressing the burden of neurological disabilities. As a first
logical step, IFNR aims to develop a national guideline for the

provision of TNR in India, and it recommends the same for
all LMICs.
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