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Available Online: 01 Mar 2025 . Objectives: This study explores the challenges of implementing physical rehabilitation for people
: with neurological diseases at in-hospital and community levels in India, summarizes the unmet
needs of evidence-based physical neurorehabilitation in India, and explores the potential models/
services that can enhance the delivery of physical rehabilitation for people with neurological
diseases in India.

Methods: Following the preferred reporting items for systematic reviews and meta-analysis guidelines,
a scoping review was conducted, employing predefined criteria to identify 28 eligible studies for
analysis. Meanwhile, by employing a narrative synthesis approach, the authors collated and summarized
the data extracted from these studies to gain insights into the challenges and current requirements for
neurorehabilitation in India. The narrative synthesis method facilitated the exploration of qualitative
aspects, allowing for a comprehensive examination of the synthesized evidence.

Results: Rehabilitation after a stroke was the primary focus of the majority of the 28 research.
Rehabilitation (a), rehabilitation (b) supply of rehabilitation, rehabilitation (c) research on
rehabilitation, and socioeconomic issues (d) were the four main headings used to explain the present
difficulties and unfulfilled demands. We also suggested eight “models of care” based on proven
strategies that have been tested before and might help address current deficiencies.

Discussion: Neurorehabilitation in India is inadequate, with a lack of skilled professionals, poor
accessibility to services and a rural-urban divide. Alternative models of rehabilitation provision, including
multidisciplinary care, task-shifting, caregiver-led and self-help models, could address the unmet needs.
Trials have explored home-based caregiver-led and technology-based models, but modifications and
cultural specificity are needed. Stakeholders must mobilize support and advocate for rehabilitation’s

Keywords: ¢ role and value, with improved data collection and reporting to inform policy development.
Neurorehgblhta}tlon, Conclusion: There is no one-size-fits-all solution to the diverse challenges and needs of
Neurological disorders, :  neurorehabilitation delivery in India. Several alternative care models seem to have future promise,
Burden, Prevalence, ¢ albeit unfulfilled demands. Some basic steps toward progress include raising public awareness,
Disability, Health care models, @ enhancing the skills of current experts and encouraging proactive engagement from state and
Neurological services ¢ federal governments and other interested parties.
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Highlights

e Challenges in neurorehabilitation in India include limited access to services, social stigma, inadequate rehabilitation
duration/intensity, poor adherence, therapist unavailability, limited post-discharge supervision and weak transitions in
care.

e Unmet needs to improve neurorehabilitation in India include multidisciplinary teamwork, non-rehab workforce
utilization, region-specific models, capacity building, awareness programs/policies, coordinated transfer of care and
improved resources.

e Potential models to improve neurorehabilitation in India are multidisciplinary, step-down, care-coordination, task
shifting, home-based, telerehabilitation, community-based and group therapy. These models have shown efficacy in
low-resourced settings.

Plain Language Summary

Neurorehabilitation in India is lacking, with a significant disparity between the burden of disability and the
availability of skilled professionals and resources. There are barriers to providing multidisciplinary services uniformly
and equitably, including a shortage of rehabilitation professionals and poor accessibility to existing services. Women
with disabilities are particularly underserved. Improving awareness and accessibility to care is essential. A skilled
workforce is needed and standardized, accredited and scalable training programs for rehabilitation professionals are
necessary. There is a need for alternative models of rehabilitation provision that are adapted to low-resourced settings,
including multidisciplinary care models, task-shifting models, caregiver-led models, and self-help models. Trials have
explored the feasibility of alternate models, including home-based caregiver-led models and technology-based models,
but modifications and cultural specificity are needed. These models are not mutually exclusive and may need to be
utilized together to provide optimal rehabilitation services. Mobilizing support from stakeholders, health planners and
administrators and advocating for rehabilitation services among non-governmental organizations is essential, as is
improved data collection and reporting to inform policy development.

Introduction In this review, we intend to discuss challenges in meet-
ing the physical neurorehabilitation needs specific to India.
According to the United Nations Millennium Development
Goals, this is in keeping with the objectives of promoting
the rights of people with disabilities, empowering them
economically and socially and encouraging their active in-

volvement [6]. Patients with neurological illnesses, particu-

t has been estimated that 1 in 7 people
worldwide are living with a disability
equating to 15% of the world’s population
[1]. In the 2017 report by the Global Bur-
den of Disease (GBD), low-and-middle-

income countries (LMIC) have shown a 90.4% growth
in their disability-adjusted life years; however, only 5.5%
benefitted from physical rehabilitation in these 28 years
(1990-2017) [2]. There are around 2.45 billion people
needing rehabilitation which raises a counterargument
against the common view that only a few require it [3].
Neurological disorders were identified as the third larg-
est group with the highest contribution to prevalence in
which stroke represented the greatest need. Meanwhile,
89.0% of stroke-related disability-adjusted life years
happened in upper-middle-income and low-income na-
tions, according to GBD 2019 [4]. Neurorehabilitation
services are much needed in India, as in other LMICs,
but the obstacles to providing them are specific to the
Indian subcontinent [5].

larly those residing in LMICs, face inequities in access to
treatment and inadequate resources, according to the World
Health Organization (WHO) [7]. Accordingly, there has to
be a greater emphasis on the need for first-level and refer-
ral health institutions providing neurological treatment, as
well as a heightened public and professional awareness of
the worldwide burden [8]. With this background it is es-
sential to understand country-specific challenges in meet-
ing the neurorehabilitation needs and to strategize develop-
ment and implementation of models of care essential for the
same. We have defined neurorehabilitation as the delivery
of a coordinated interdisciplinary care program comprising
a set of measures that assist individuals who experience (or
are likely to experience) disability to achieve and maintain
optimal function in interaction with their environment [1].
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Hence, the objectives of this study are to explore the
barriers to implementing physical neurorehabilitation at
in-hospital and community levels in India, to summarize
the unmet needs of evidence-based physical neuroreha-
bilitation in India and to explore the potential models/
services that can enhance the delivery of physical neuro-
rehabilitation in India.

Materials and Methods

The reporting of this scoping review is done following
the preferred reporting items for systematic reviews and
meta-analyses-scoping review reporting standard, which
is described in detail below [9].

Identification and selection of trials

Two reviewers (Amreen Mahmood and Pradeepa
Nayak) ran the online search in PubMed (2011 to 2021),
EMBASE (2011 to 2021), Web of Science (2011 to 2021)
and Cochrane (CENTRAL) databases for relevant studies.
Search terms included keywords for different neurological
disorders and conditions, physical rehabilitation, and
India. Boolean operators, namely “OR” and “AND” were
used in the search strategy. We used the search filter to
include articles published in the English language and on
human participants. Two independent reviewers (Mridul
Makkar and Nistara S Chawla) screened the titles and
abstracts of retrieved articles to identify pertinent studies.
For full-text screening, the whole texts of pertinent, peer-
reviewed publications were retrieved. The reference
lists of the papers that were included were also searched
for relevant studies. Disagreements or ambiguities for
including any article were resolved by consensus after
discussion with a third reviewer (Dorcas B C Gandhi).
The following selection criteria were used to include or
exclude a potential article.

Selection criteria

Articles were included if its participants suffered from
any neurological disorders.

Study characteristics

Studies were included if they assessed the implementa-
tion of neurorchabilitation in India and were published
between September 2011 and September 2021. The du-
ration of studies was limited to the last ten years since
a similar review was conducted by Mandaville Gourie-
Devi previously. Studies that delivered or evaluated all
components of physical neurorchabilitation (motor, sen-
sory, functional/activities of daily living, occupational,
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recreational, physical activity, fatigue, speech-swallow)
for all neurological conditions. All phases of neuroreha-
bilitation (acute, subacute and chronic), at all levels of
care primary/secondary/tertiary/home-based/communi-
ty-based) were considered. Meanwhile, all types of arti-
cles were included such as scientific articles, chapters or
books, registries, conference reports, editorials and any
epidemiological data about neurorehabilitation in India.

Studies were excluded if they described non-physical
components of neurorehabilitation, i.e. social, cognitive,
psychological, visuo-perceptual or published in a lan-
guage besides English or were opinion pieces or view-
points or described rehabilitation for patients institution-
alized in old-age homes, non-government organization,
and so on.

Data extraction and analysis

Data extraction was performed by three review-
ers (Dorcas B C Gandhi, Ivy A Sebastian and Dimple
Dawar) to include information about the methods (i.e.
design, participants, phase and type of intervention, re-
hab setting, physical domain of focus) and results (chal-
lenges in intervention delivery, advantages of interven-
tion delivery, mention of a government policy or new
program model, current needs for neurorehabilitation
and other salient features relevant to the objective). The
results were narratively synthesized and summarized un-
der the subheadings of challenges in neurorehabilitation
in India, current needs to improve neurorehabilitation in
India, and potential models to improve neurorehabilita-
tion delivery.

Results

We retrieved 713 articles (Figure 1) and after full-text
screening included 28 studies for data extraction and
synthesis (Table 1) based on the selection criteria. Of
the included studies, 10 were on stroke, 5 on spinal cord
injuries, 3 on autism spectrum disorders and the rest on
cerebral palsy, traumatic brain injury, Parkinson, amyo-
trophic lateral sclerosis and Spina-Bifida. Meanwhile,
two studies reported in general on those with neurologi-
cal disorders causing physical disabilities. Most of the
studies dealt with an adult population (>18 years of age)
except for 6 studies that were on the pediatric popula-
tion. Of the included studies, 13 were reviews, 7 were
surveys, 2 were case reports and one was a cross-section-
al study, feasibility study, guidelines and meta-analysis.
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Figure 1. Preferred reporting items for systematic reviews and meta-analyses flow diagram

The results are summarized under the three follow-
ing main categories: Challenges in neurorehabilitation
in India, unmet needs to improve neurorehabilitation in
India; potential models to improve neurorehabilitation
delivery.

Categories 1 and 2 were further subdivided into data
relevant to a) Rehabilitation; b) Rehabilitation provision;
¢) Rehabilitation research and d) Socioeconomic chal-
lenges or needs. The data extracted under category 3 was
furnished into 8 potential models of neurorehabilitation
that may help bridge the gaps in the existing systems of
neurorehabilitation in India.

Challenges in neurorehabilitation in India

In our findings the most significant challenges (Table
2) that multiple authors have reported, are limited or lack
of access to professional rehabilitation services which
led to patients not availing any therapy or avail services
from alternate branches of medicine like homeopathy,
ayurveda, massage therapy, etc. The various sociocul-
tural beliefs among the Indian population facilitate so-

Mranian [Hehabilitation Mournal

cial stigma attached to disability causing a percentage
of the population to seek local god-men for functional
recovery. Evidence-based rehabilitation is often the last
priority and only if issues of accessibility, affordability,
and the like are dealt with. Other significant challenges
were the inability to provide adequate duration and in-
tensity of rehabilitation, lack of proper environment for
practicing achieved skills, poor adherence due to various
factors, unavailability of occupational therapists, speech
therapists commonly, lack of continued rehabilitation
and supervision at patient homes after discharge and
limited or almost nil focus of strengthening transitions in
care with little follow-up of patients into the community
and their social reintegration.

Challenges were also faced by the rehabilitation work-
force, the numbers of whom are much less compared
to those needing neurorehabilitation [10]. Studies have
reported a vast percentage of unskilled professionals to
handle neurorehabilitation in all phases of care (acute,
subacute and chronic) [10-12]. Therapists have reported
a lack of availability of standardized rehabilitation proto-
cols for various neurological conditions like spinal cord

Gandhi DBC, et al. Unmet Need and Future of Neurorehabilitation in India. Neurorehabilitation in India. IRJ. 2025; 23(1):1-12.



http://irj.uswr.ac.ir/

Iranian [Ziehabilitation Bournal

Table 1. Baseline characteristics
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Neurological Phase of L . . .
D
Author (y) Condition Intervention Rehab Speciality  Rehab Setting Physical Rehab Domain
Ryan et al. 2017 [32] P Chronic PT IPD, OPD, Co Motor, functional/QOlL,
social participation
Sylaja et al. 2020 [33] Stroke Al Al 172} OPC%' R/NH, Al
Rajan et al. 2020 [15] Parkinson All PT,0OT, SITT’ health IPD, OPD, R/NH, Functional/QOL
providers Co
Chimatiro et al. 2019 [9] Stroke All PT, OT, SLT NA All
Pandian et al. 2020 [10] Stroke All All IPD, OPD, Co NA
Motor, functional/QOL, oc-
Gupta et al. 2020 [12] SCl All PT IPD, OPD, Co cupational/vocational, social
participation
Ghai et al. 2019 [34] CcpP NA NA NA Motor
Mehndiratta et al. 2015 Stroke Al PT IPD, OPD, Co Motor, f_LJnctlonaI/QOL, Oc-
[35] cupational/vocational,
Padmanabha et al.
2018 [16] ASD C PT, SLT Co Sensory
Jacobetal. 2021 [36]  "hysical dis- Co NA Co NA
ability
Reddy et al. 2021 [22] IDD Co Caregivers Co Cognitive
Birudu et al. 2020 [20] TBI A S PT IPD Motor
Khatib et al. 2017 [23] Stroke Co Health providers IPD, OPD, Co NA
Alve et al. 2019 [37] sci Al PT, OT IPD, R/NH, Co Motor, functional/QOL,
social participation
Shankaranarayana et al.
2020 [38] Stroke S,C, Co PT, OT OPD Motor
Tiwari et al. 2017 [17] ASD Co Health providers Special schools
Stroke. ALS Motor, Sensory, functional/
Furlan et al. 2018 [39] A All PT, OT IPD, R/NH, Co QOL, occupational/vocation-
spina bifida ) S
al, social participation
Garg et al. 2020 [28] Parkinson Co PT OPD Motor
Sureshkumar et al. .
2015 [40] Stroke S,C PT, caregivers Co Motor
Pauraml;legt]al. Al Aphasia NA SLT NA Speech/Swallow
Surya et al. 2021 [41] NA NA PT, OT, SIT, health - \ory 2 /NH, o NA
providers
Tyagi et al. 2019 [29] SClI Co PT, OT, caregivers Co Motor, functional/QOL
Eng et al. 2019 [13] Stroke All
Gupta 2019 [14] SCI All PT All Motor, functional, social
ISDBINDC 2021 [11] All All All All All
Venketasubramanian et
al. 2021 [42] Stroke All NA IPD, OPD, Co NA
Chhabra et al. 2017 [21] SCI All NA IPD, OPD, Co NA
Motor, sensory, functional/
Dandona et al. 2021 All All PT, OT, SLT IPD, OPD, R/NH, QOL, occupational/vocation-

[44]

Co

al, social participation
[ranian ehabilitation Mournal

Abbreviations: ISDBINDC: India state-level disease burden initiative neurological disorders collaborators; CP: Cerebral palsy;
SCI: Spinal cord injury; ASD: Autism spectrum disorder; IDD: Intellectual and developmental disorders; TBI: Traumatic brain
injury; ALS: Amyotrophic lateral sclerosis; A: Acute; S: Subacute; C: Chronic; Co: Community /home-based; R/NH: Rehab/
nursing homes; PT: Physiotherapy; OT: Occupational therapy; SLT: Speech-language therapy; IPD: In-patient department;
OPD: Out-patient department; QOL: Quality of life; NA: Not applicable.
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Table 2. Challenges to neurorehabilitation in India

Iranian [Zehabilitation Bournal

Rehabilitation

Rehabilitation Provision

Socioeconomic Challenges

Rehabilitation regime

1. Inadequate attention to mental
health and vocational rehabilita-
tion

2. lack of uniformity in assess-
ment, outcome measures, and in-
tervention approaches

3. Feasibility and financial con-
straints

4. Inadequate number, duration,
and frequency of rehab sessions,
poor availability of occupational
therapists, speech and language
pathologists

Competing branches of rehab
medicine

1. Availability of alternate branches
of medicines/ cellular therapies

Contextual factors

5. Environmental barriers (lack of
accessible toilets, no access to a
water source, constraints in trans-
portation, or lack of access to the
road from one’s home)

6. Poor treatment adherence

7. Having family members depen-
dent on the patient- failure to ad-
here to rehab services

Existing systems of rehab care

2. Lack of resources to provide opti-
mum care

3. High costs of continued care and
rehabilitation

4. Distance to health facilities

5. Early hospital discharge (non-avail-
ability of beds, financial constraints,
lack of rehabilitation facilities, and
lack of awareness about rehabilita-
tion at patient/physician level)

Social

1. Absence of equal opportunities and
social justice

2. Lack of opportunities to return to
work

3. No rehab model evidence for a vari-
ety of disabling conditions

4. Gender bias/violence, and cost
bias resulting in poor motor outcome
among women.

5. Scarcity of stroke helplines

6. Low perceived need for rehab, In-
adequate knowledge of, or access
to, chronic care services among the
public

Patient-perceived factors

8. Lack of proper environment to
exercise

9. Lack of knowledge in handling
routine home tasks

10. Frequent change of caregiver
11. Lack of motivation

12. Depression, anxiety, helpless-
ness and poor social support

Practice guidelines for
rehabilitation

6. Nonavailability of clinical practice
guidelines for rehabilitation

7. Poor adherence to evidence-based
guidelines

Therapist factors

13. Lack of use/Inability to choose
the appropriate standardized out-
come measure

14. Lack of use of the appropriate
exercises as per the patient’s re-
quirement

15. Low use of mobile health tools
16. Little follow-up into the com-
munity

Rehab workforce

8. Unavailability of specialized reha-
bilitation workers

9. Poor implementation of a multidis-
ciplinary approach to patient care

Financial

7. Lack of awareness about available
schemes

Tedious process of application for
benefits

8. Inadequate public insurance or fi-
nancial support for rehab services

9. Lack of health insurance or univer-
sal health coverage for rehab services
10. Absence of direct health policy
support from the state or national
level

injuries and Parkinson disease, lack of access to com-
prehensive clinical practice guidelines and [13] poor un-
derstanding of choice of suitable outcome measures [ 14,
15]. Even those with good expertise in neurorehabilita-
tion do not find the opportunities to be part of multidis-
ciplinary teams in corporate or public sector hospitals or
primary health centers. Most hospitals do not incorpo-
rate advanced rehabilitation care in their care-delivery
systems [10, 16]. Such challenges are also seen in pri-
mary and district health centers where a skilled rehabili-
tation workforce is a need, especially considering the

Mranian Rehabilitation Mournal

strong need for continued therapy and supervision in the
community of patients [17].

Unmet needs to improve neurorehabilitation in
India

In line with the challenges, various needs (Table 3)
highlighted were collaborative efforts by a multidisci-
plinary team (MDT) to promote functional improve-
ment as well as vocational and social re-integration, use
of trained non-rehab workforce to deliver and supervise

Gandhi DBC, et al. Unmet Need and Future of Neurorehabilitation in India. Neurorehabilitation in India. IRJ. 2025; 23(1):1-12.
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MULTIDISCIPLINARY MODEL OF CARE:
Multidisciplinary team (MDT) led by a Neurologist
or Rehab Physician works together in coordination
for patient care at the same location.

ONE-STOP CLINIC APPROACH: MDT | 9
evaluate and manage thepatient at %
the same location over a specific

period of time. Model needs
exploration.

TASK SHIFTING MODEL :

Task shifting to less specialized health workers where
appropriate. Approved by WHO. Needs supervision by
professional rehabilitation professioanls

Figure 2. Proposed models of rehabilitation care delivery

rehabilitation at home/community levels, development
of region-specific rehabilitation delivery models to cater
to the considerable inter-state heterogeneity in disease
burden and health-seeking behavior, [18-20] building
capacity among rehabilitation professionals, non-reha-
bilitation workforce and caregivers apart from public
awareness programs and policies to drive the importance
of long-term continued and supervised neurorehabilita-
tion and focus on empowering the public to understand
the physiology behind recovery and early detection and
accessing rehabilitation care [14, 21, 22].

There is also a strong need for rehabilitation profes-
sionals to coordinate with other stakeholders like non-
governmental organizations, government sectors taking
disability-related policies, police, rehabilitation centers,
community health volunteers, etc [23]. Non-specialist
or lay community health workers, school teachers, and
local leaders can all be successfully engaged in strength-
ening rehabilitation delivery and improve awareness
among the public which would, in turn, facilitate posi-
tive health-seeking behavior and early identification of
rehabilitation needs in patients [12] Coordinated transfer
of care from hospital to community is another essential
area to be developed in India [24]. In addition, there is
a need to improve resources like rehabilitation space,
equipment, technology to improve the intensity of reha-
bilitation, staffing, appropriate allocation of resources,
and sufficient funding for all of the above [14].

PROPOSED MODELS OF
REHABILITATION CARE
DELIVERY

2 s
St
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STEP-DOWN MODEL OF CARE: Initial assessment

and management at an expert centre by a

rehabilitation specialist/Multidisciplinary team with

further followups and routine care at community
B centres.

of Q%
=, % CAREGIVER MODEL OF CARE:
b A dedicated caregiver is identified
Q,. and trained on basic therapy tailored
% for the patient. Model needs to be
t

explored for effectiveness.

DIGITAL MODEL OF CARE:

Exercise programs prescribed and
supervised via video conferencing,
tele rehabilitation platforms,
whatsapp and other similar digital
platforms. Feasible, cost-effective
and suitable for home.

P
%""ﬂdel

selt e

SELF HELP MODEL: Patients taught home based rehab.
Suitable for moderate to high functioning patietns.
Improves adherance and overall quality of life, reduces
cost of care.
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Rehabilitation delivery encompasses various factors,
such as multidisciplinary care, integrating different
approaches, choosing between home-based or hospi-
tal-based care, utilizing technology and adherence to
clinical practice guidelines. The administration of re-
habilitation services and programs is entwined with a
country’s healthcare infrastructure. This involves taking
into account factors like the structuring and coordina-
tion of care, the accessibility of a qualified workforce,
the creation of efficient health pathways and the distri-
bution of suitable resources. These elements are essen-
tial to guarantee the availability, effectiveness and high
caliber of rehabilitation services. Improving the state of
rehabilitation-related research in the Indian subcontinent
requires a major emphasis on promoting several aspects,
such as improving study designs, raising the bar for
methodological rigor and reporting requirements, ana-
lyzing cost-effectiveness, gauging the degree of interdis-
ciplinary collaboration between healthcare providers and
assessing the effectiveness of home-based rehabilitation
programs [5, 11, 14].

Potential models to improve neurorehabilitation
delivery

Various alternative models of rehabilitation have been
studied previously in different neurological conditions
with evidence of efficacy. Based on the needs identi-
fied from our study and the available literature, we have
adapted 8 alternative models of rehabilitation delivery

Gandhi DBC, et al. Unmet Need and Future of Neurorehabilitation in India. Neurorehabilitation in India. IRJ. 2025; 23(1):1-12.
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Rehabilitation Delivery

Rehabilitation Protocols and Services

Social and Economic Needs

1. Need for collaborative

" and innovative strategies
5 promoting community en- ] 1. Sustainable, locally available, and
‘g gagement and participation. - easily applicable rehabilitation services
5 2.Task-shifting to non-physi- § 2. Physician-supervised MDT
% cian healthcare workers c 3. Development of region-specific care
) 3. Use of outcome measures 2 models, instead of a ‘one size fits all’ 2 1 Awareness regarding various orga-
+ based on the ICF i_g model owing to inter-state heteroge- 9 nizations rovidir% ﬁnaicialassistangce
'g 4. Home-based interven- -g neity S for assisti\ee devicgs
5 tions and early home reha- < 4. Increasing the number of rehabilita- € Provision of finance & resources
£ bilitation program o tion centers o ’ o - ources,
5. Use of technology-based S  customization of adaptive equipment,
in.terventions & wheelchairs
5. Upscaling and up-to-date rehabili-
tation services by training health care
professionals/students.
= 6. Need for adequate staff and resourc-
To improve five aspects of g es to follow evidence-based guidelines
service delivery: 1) interdis- g 7. Education about prognosis to pa-
cinlinary care (;:ommunica- o tients and early involvement of care-
tign be¥ween staff. patient- _% givers in the rehabilitation process.
S centered service ,cgmmon 5 Disseminating LMIC-s_pecific_ evidenc_e 3. Provision of flexible working hours
= goals, and aplproaches) @ and using them to drive national poli- for people with neurological disabili-
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that have demonstrated evidence of effectiveness in low-
resourced settings such as India (Figure 2).

Multidisciplinary care model: The multidisciplinary
model has been studied in patients with stroke, Parkinson
disease, autism, cerebral palsy and spinal cord injuries
and in place of its effectiveness has been incorporated
as an essential component of clinical practice guidelines
for various neurological conditions. However, its imple-
mentation in India is challenging, with multifactorial
causes ranging from unavailability of sufficient rehab
professionals and lack of awareness among neurolo-
gists/physicians, to funding issues and lack of appropri-
ate staffing guidelines [11].

Step-down care model: The step-down care model en-
tails initial assessment and management at an expert cen-
ter by a rehabilitation specialist/multidisciplinary team
followed by further follow-ups and routine care at com-
munity centers. Communication between the MDT and
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community level is maintained through an integrated
network of professionals [25].

Care-coordination model: An in-patient model of
care-coordination (found to be effective in those with
Parkinson disease) [16] could also be useful in neuro-
rehabilitation where a nodal point-of-contact (nurse or
rehabilitation specialist) coordinates between the pa-
tients/caregivers and the varied health providers. This
would not just eliminate the need for the whole MDT
to be present at the same place and same time but also
expedite and simplify the consultation process for the
patients. However, this model like the multidisciplinary
model of care, needs periodic MDT meetings to share
information and common goals for patient recovery. Ad-
ditional facilitation via information technology-based
support may be of use [16].

One-stop clinic model: The one-stop clinic model of
care allows for members of the MDT to gather together
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and evaluate and manage patients at the same location
over a pre-specified period. This model can be adapted
where MDT specialists can be available at the same lo-
cation on pre-decided days/times for patients to access
these services. This model also needs to be explored on
a variety of neurological conditions and will need suf-
ficient funding [16].

Task-shifting model: The task-shifting model is yet
another evidence-based model of care that has been ad-
opted by many LMICs where the task is delegated to
less specialized health workers. One such example is
found in Malawi, South East Africa, where community
health workers were exposed to a rehabilitation train-
ing program over 5 years and significant improvements
were found in their knowledge, skill, and competency to
implement patient care [26]. Similarly in Punjab, India
Accredited social health activist were trained to identify
stroke cases in the community [27]. In Jharkhand, India
a four-staged treatment delivery model was implement-
ed via voluntary health workers for those with epilepsy
in tribal areas. This example too resulted in trained vol-
unteers influencing people to seek treatment for the same
[12]. The task-shifting model is encouraged by the WHO
among other international bodies.

Self-help/home-based model: The self-help/home-
based model of care can lower healthcare costs, increase
treatment compliance and enhance general quality of
life. However, such programs must include evaluation
and modification of environmental hazards, regular su-
pervision and coaching, follow-up and feedback from
the rehabilitation professionals. For patients with low
levels of functioning, and requiring constant medical
care, this model may not be suitable [28].

Digital model: A vast range of implementation systems
where exercise programs can be prescribed and super-
vised via video-conferencing, official telerchabilitation
platforms, WhatsApp and other similar digital platforms
have been explored in the recent few years with adequate
acceptability and efficacy [29, 30]. For instance, a home-
based sensory intervention model where pre-decided ex-
ercises were prescribed, followed by weekly telephonic
reinforcement and review of videotapes of home activi-
ties was found to be a feasible and cost-effective model
among children with sensory issues [17].

Caregiver-led model: Lastly we describe the caregiver-
led model of care where a dedicated caregiver is identi-
fied and trained on basic therapy tailored for the patient.
Through the attend [31] and recover [32] trials, this mod-
el of care was found to have various loopholes, the major
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drawback being frequently changing caregivers and lack
of continued supervision by professional physiothera-
pists [30]. More research would be needed for modified
caregiver models, especially because such models were
found to be safe, feasible, and satisfactory to all stake-
holders involved.

While the efficacy of these adapted models has been
studied, there is a need for further exploration of these
systems at a larger scale and in more diverse groups of
patients with neurological diseases.

Discussion

The present state of affairs of neurorehabilitation in
India is far from being adequate. This review attempts
to throw light on the various unmet needs to improving
Neurorehabilitation in India and propose adaptations for
low-resourced settings such as ours. There is a flagrant
imbalance between the existing burden of disability and
the availability of and accessibility to resources and
skilled multidisciplinary professionals in the country.
The inadequate numbers of rehabilitation professionals,
the poor accessibility to existent services, in addition to
the gross rural-urban divide are some of the barriers to
the provision of uniform and equitable multidisciplinary
services across the country. Another unique but serious
challenge our study yielded was the glaring gender dis-
crepancy within the country in availing rehabilitation
services. Women with disabilities rarely avail of reha-
bilitation services and only for a limited duration if at all,
compared to men. Improving awareness among women
and men, and providing opportunities for equal acces-
sibility to care is essential. Accessibility to care can be
improved by providing more rehabilitation services at
the community level making access easier for women
who may tend to be neglected by the family. Govern-
ment schemes or programs for free or subsidized reha-
bilitation facilities for women need to be advocated.

There is a pressing need to develop standardized, ac-
credited, and scalable training programs for rehabilita-
tion professionals, registered with national bodies and
councils for accountability. Periodic, formal upgradation
of knowledge and skills should be undertaken from ba-
sic to advanced education levels with license exams and
certifications to update and maintain the competency
levels. Introducing a culture of research early into the
educational curriculum will cultivate the temperament
and attitude of implementing evidence-based practices
among young professionals.
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Several trials have explored the feasibility of alternate
models of care for neuro-rehabilitation. The current
models of neuro-rehab in India, include home-based
care-giver-led models and telerchabilitation through
WhatsApp or Zoom calls or exercise apps. The land-
mark attend trial (family-led rehabilitation after stroke
in India: A randomized controlled trial) [31] did not find
the home-based caregiver rehab model to be superior to
routine care, however, such a model was safe and ac-
cepted by the patients and their caregivers. Exploring
modified models of home-based care with periodic su-
pervision by rehab professionals is a necessity. Similarly,
technology-based rehab models like in the “care for u”
study, did not find in-hospital game-based rehab to be
feasible as most patients were unwilling and or unable
to travel to the hospital for regular sessions. Application-
based rehab delivery is another mode that is widely be-
ing researched [41]. Most of these apps are either not
culturally specific or do not cater to impairments of all
domains (motor, sensory, cognition, gait, etc). Socio-
cultural and language-specific modifications are needed
in such platforms.

While there is evidence for the efficacy of these pro-
posed models, exploring these systems in more diverse
groups of population is imperative to establish their ef-
fectiveness. It is important to note that these models of
care are not mutually exclusive, but rather complimen-
tary, and institutions of medical and rehabilitative care
may need to utilize multiple such models to effectively
deliver optimal rehabilitation services.

Recognizing the enormous burden of neurological dis-
orders and the disability attributed to them as a public
health problem is the first step towards alleviating the
current situation in our country. Mobilizing the sup-
port of stakeholders, health planners and administrators,
while also advocating for the value and role of rehabili-
tation among nongovernmental organizations is a prin-
cipal component towards advancing the rehabilitation
service provision within the country. In addition, there is
also a need for improved data collection and reporting to
better inform policy development.

Strengths of the present study

This study provided many examples of alternative re-
habilitation models that have been explored and studied
in different neurological conditions. Based on the myriad
unmet needs and challenges identified in the study, the
authors have proposed 8 alternative models of rehabilita-
tion provision adapted from the previously studied mod-
el in the literature. Ranging from the multidisciplinary
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care model which involves the entire MDT actively in-
volved in decision-making and care of the patient, to the
task-shifting model and the caregiver-led model where
other professionals or caregivers have delegated the task
of care delivery, and finally to the self-help model where
patient themselves are empowered, these models pro-
vide potential alternatives to rehabilitation service deliv-
ery in settings such as India where the need is over and
above the availability.

Conclusion

Many different social and cultural traditions coexist
in India. Due to the wide variety of problems and re-
quirements in rehabilitation services in India, there is no
universally applicable method. We have categorized the
many unfulfilled neurorehabilitation requirements and
obstacles to their implementation in our nation. Various
alternative care models seem to have a good chance of
succeeding in the future, despite the obstacles. Some ba-
sic steps towards progress include raising public aware-
ness, enhancing the skills of current experts, and en-
couraging proactive engagement from state and federal
governments and other interested parties. An integrated
approach, whilst prioritizing the elements that will pro-
vide the most benefit is the need of the hour.

Concerning research, future researchers could focus
on implementation studies of established interventions
to improve the delivery of neurorehabilitation. In addi-
tion, there is a need to systematically develop condition-
specific and regionally relevant clinical practice guide-
lines that may be more meaningful to users and improve
functional outcomes. We also suggest using the co-de-
sign approach while conducting neurorehabilitation tri-
als where all relevant stakeholders (patients, caregivers,
policymakers, administrators, rehab and medical profes-
sionals, social workers, etc.) are involved in planning,
implementing/conducting, and disseminating trials and
their results. This would allow the development of com-
prehensive solutions targeted at specific needs with a ho-
listic view of the whole team.

Limitations of the present study

This scoping review is limited in its scope for not in-
cluding exact mechanisms and causes of the unmet
needs and challenges. Although the paper describes vari-
ous challenges, it does not provide details on the govern-
mental policies or regulations and their merits/demerits
that could address such challenges. The comprehensive
searches on multiple databases did not search for infor-
mation on national schemes for those with disabilities
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due to neurological conditions as the authors believe that
such a section is beyond the scope of this paper. Lastly,
the solutions provided in the form of probable models of

care are general models and not condition-specific.
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