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INTRODUCTION

is

ABSTRACT

T ele-rehabilitation defined
rehabilitation services to patients at their location

Background: Neurological rehabilitation service in developing countries like
India is a great challenge in view of limited resources and manpower. Currently,
neurological rehabilitation with a multidisciplinary team is limited to a few major
cities in the country. Tele-neurorehabilitation (TNR) is considered as an alternative
and innovative approach in health care. It connects the needy patients with the
health-care providers with minimum inconvenience and yields cost-effective
health care. Aim: The aim of this study was to study the socioclinical parameters,
feasibility, and utility of TNR services in India. Methodology: A retrospective file
review of TNR consultations provided through Telemedicine Center at a quaternary
hospital-based research center in south India between August 2012 and January
2016. Results: A total of 37 consultations were provided to the patients belonging
to four districts of Karnataka. The mean age of the patients was 34.7 (£19.5)
years, 23 (62.1%) were aged between 19 and 60 years, and 31 (83.8%) were male.
Thirty-one patients (83.8%) had central nervous system-related disorders such as
stroke, cerebral palsy, and tubercular meningitis with sequelae or neuromuscular
disorders such as Guillain—Barre Syndrome and Duchenne muscular dystrophy.
Twelve patients (32.4%) were advised to consult higher centers in the vicinity,
and the rest was referred to the district hospital. Conclusion: The findings suggest
that TNR services are feasible, effective, and less resource intensive in delivering
quality telemedicine care in India. More clinical studies are required to elucidate
its full utility at different levels and in different parts of the country.
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All of these modalities can be considered as subfields
of tele-rehabilitation and would fall under the rubric
of telemedicine. In the last decade or so, the utility of

as  “Providing

using information and communication technologies.”!!
Tele-rehabilitation is considered as an alternative and
innovative approach to health care, which has been made
possible with rapid advancement in technological and
rehabilitation methods in the recent years. The current
technological approach provides a wide range of services
such as teleconsultation, tele-multimodal care, telehealth
care, tele-home-based care, tele-technology-aided
rehabilitation  including  robotics, telemonitoring,
e-health, and cognitive rehabilitation to name a few.*
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tele-rehabilitation services and the programs has seen
an upsurge worldwide. It may be attributed to several
factors such as growing attention among researchers
and service providers, development and upgradation of
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advanced technology, funding resource, feasibility of
services, and acceptability of services by consumers/
end  users.'%  Tele-neurorchabilitation  (TNR)
serves to needy patients, who are unable to access
health-care facility due to long distance, immobility,
cost, nonavailability of the expert clinician in their
geographical area, etc.[''''? This, in turn, reduces health
cost burden for the patient and the society, as has been
suggested by many studies in the past.**¢ Telemedicine
services encompass a variety of services such as patient
consultation, education and training of families and
professionals in the area, follow-up of the patients, and
monitoring of tele-services.l**%!*141 Recent reviews on
clinical effectiveness and applications of technology
in delivering effective tele-rehabilitation service and
alternative interventions are limited.['>!519) Hence, there
is a need for more trials and comprehensive studies on
same issue.

India is facing huge challenges in the health sector due
to a paradigm shift in disease burden. One of the major
issues is increasing incidence of noncommunicable
disorders (NCDs).'7  Among the NCDs, several
neurological disorders are associated with limited
therapeutic options, and lack of specific treatment further
contributes to the disease burden, mortality, morbidity,
and disability. Neurorehabilitation is considered as an
integral component of neurology services, because
of the morbidity and disability occurring due to
neurological disorder. Providing neurorehabilitation
service in developing country like India is a great
challenge in view of limited resources and manpower,
which are limited to a few tertiary/quaternary institutes
and corporate sector in the major cities. There are very
limited data from India on the role of telemedicine
in neurological rehabilitation. One of such studies
with 22 patients suggested that tele-rehabilitation in
the form of home-based geriatric care is feasible and
acceptable by clients.'¥! With the interventions based
on telemedicine consultation, 70% of the patients
showed significant improvement in balance at the end of
intervention as compared to baseline.!'*!]

Telemedicine Center in our institute has been providing
TNR service since 2010 to all district hospitals of
Karnataka in collaboration with the Department of Health
and Family Welfare, Government of Karnataka through
Karnataka State Wide Area Network (KSWAN).2 The
aim of the present study was to observe the socioclinical
parameters of the patients who were provided
tele-rehabilitation services. We also wanted to observe
the feasibility and utility of these services provided for
over 4 years in our center.

METHODOLOGY

The TNR services are provided through hub and spoke
model (HSM) of telemedicine using electronic health
record (HER)-based video conference mode, enabled for
the synchronous mode with a collaborative care model
in our institute. Clinicians from the district hospital, who
desire to have these consultations contacted through
their telemedicine technicians and provided basic
socioclinical details of patients who in turn entered in
EHR of KSWAN network.?” These technicians would
then fix up an appointment based on the availability of
clinicians, experts, patients, and telemedicine service. In
a collaborative care model patients are seen/discussed
with respective district hospitals in live, real-time
video conference mode (in the hub and spoke as well
as a synchronous model of telemedicine) for an average
of about 15-20 min. At the end of the consultations,
treatment and prescription to the patients would be
provided by a district hospital doctors.

For the study purpose, data were collected from the file
of tele-neurorehabilitation consultations and tele-register.
Data were analyzed using descriptive statistical methods
using Statistical Package for the Social Sciences (SPSS)
version 20 (IBM, Chicago, IL, USA). This study was
approved by the Institutional Internal Ethics Committee.

RESuULTS

A total of 37 TNR consultations were provided between
August 2012 and January 2016. Patients from four
districts of Karnataka had sought the consultation.
Table 1 shows the sociodemographic and clinical
profile details of patients. Thirty-one (83.8%) patients
were male and the mean age was 34.7 (£19.5) years
and 23 (62.1%) were aged between 19 and 60 years.
Thirty-one patients (83.8%) had central nervous
system-related disorders such as stroke, cerebral palsy,
tubercular meningitis, intervertebral disc prolapse
(IVDP), tuberculosis of the spine, spinal astrocytoma
with sequelae, and low backache or neuromuscular
disorders such as Duchene muscular dystrophy and
Guillain—Barre syndrome. Twenty-one (56.8%) patients
were advised physiotherapy. Out of 12 (32.4%)
requiring specialist referral along with pharmacotherapy,
six required neurology and four required neurosurgery
consultations. Four (10.8%) patients reported back after
a fortnight for follow-up.

DiIScuUSSION

Overall, HSM of telemedicine (where teleconsultations
are provided using EHR-based video conference
mode enabled for the synchronous mode) was found
technically and operationally feasible in a developing
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Table 1: Sociodemographic and clinical profile of patients
who availed tele-neurorehabilitation service (n=37)

Variable n (%)
Age (years), mean+SD 34.7£19.5
Age range (years)

<19 9(24.3)

Between 19 and 60 23 (62.1)

Above 60 5(13.5)
Gender

Male 31 (83.8)

Female 6(16.2)
Consultation sought district hospital

Dharwad 20 (54.1)

Kolar 12 (32.4)

Tumkur 1(2.7)

Udupi 4 (10.8)
Diagnosis

Central nervous system-related disorder 31(83.8)

Arthritis and other general medical condition 6(16.2)
Treatment advised

Pharmacotherapy 2(5.4)

Physiotherapy 21 (56.8)

Pharmacotherapy and physiotherapy 2(5.4)

Further evaluation and referral 12 (32.4)
Reason for specialty service

Primary consultation 6(16.2)

Second opinion 5(13.5)

Need for rehabilitation services 1(2.7)
Referral department

Neurology 6(16.2)

Neurosurgery 4 (10.8)

General hospital 1(2.7)

Neurorehabilitation 1(2.7)

SD: Standard deviation

country like India. We used collaborative care model
where patients are seen/discussed with respective district
hospitals clinician in live, real-time video conference
mode on average for about 15-20 min. Overall, we
have rehabilitation specialist clinicians at our center,
who provide consultation and make appropriate referral
whenever required, to the clinician at the district hospital.
Availability of technicians ensures further support in the
operation and resource feasibility of the model.

There is a large treatment gap in neurorchabilitation
service in the country in view of limited resources
and manpower. The biggest advantage of this model is
reducing treatment gap by providing health service at
the doorstep, especially to unreached needy patients.
This model eventually reduces health cost burden and
reduces health and time gap to reach experts in the field.
Telemedicine makes universalization of health services
accessible to patients in their vicinity. It also helps in
providing consultation services, education and training
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to the patients’ families, and follow-up and monitoring
of teleservices. It is considered as an alternative model
in health care, which addresses and minimizes the
barriers of distance, time, and cost and in turn promotes
quality of life of the patients in their environment such
as home, community, and workplace.

Even though this model was started in liaison with
all district hospitals of Karnataka, only four (13.3%)
districts have utilized the services so far, which suggests
a communication gap and scope for improvement for
effective collaboration and multidisciplinary approach
in delivering quality service to unreachable patients.
Patients, who were provided consultations in the study,
were suffering from neurological disorders ranging
from acute to chronic illnesses such as cerebral palsy,
stroke, low backache, spinal cord injury, Guillain—Barre
syndrome, IVDP, and tuberculosis of the spine. Patients
with similar illness profile requiring TNR and inpatient
neurorehabilitation have been reported worldwide and in
India by some studies in the recent past.!'>?!22!

Another disappointing observation in the present study
was 12 patients who were referred for Neurology and
Neurosurgery consultation in other hospitals, which
could have been done in our institute, which boasts
to have one of the best Neurology and Neurosurgery
departments in the country. It can be attributed to lack
of coordination in cross-consultation in telemedicine
services within the institute.

The present study provides data on TNR service in
India. Poor follow-up was observed in the study. This
can be attributed to multiple factors such as inadequate
focus on our part, clinicians in the district hospital taking
care of follow-up of the referred cases and patients not
reporting back to us and drop out from district hospital
health services and patients seeking treatment elsewhere.

There are multiple challenges and potential barriers to
TNR practice, the primary concerns being privacy and
confidentiality while providing teleservice. There is
limited research on tele-rehabilitation with respect to
policy issues, licensure, privacy, confidentiality, and
cross-cultural acceptance of services.”) Government
support is needed for strengthening TNR services
through logistics, surveillance, and service delivery. The
researchers should also focus on capacity building for a
strong interdisciplinary workplace through multisectorial
approach for better service delivery.¥

Strengths and limitations

This study provides a data on TNR outpatient
consultation and academic training service from India.
However, the study has limitations such as small sample
size and outpatient consultation only. Another limitation
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is small number of district hospitals in the entire state
utilizing tele-rehabilitation services.

Implication

With effective collaboration with district hospitals’
clinicians/staff, specialists at the tertiary/quaternary care
center and telemedicine department can help in treatment
and rehabilitation of needy population and universalize
health into all sectors. The prospective research in
this area on the effectiveness of conventional models,
economic, cost-effectiveness, legal implication on care,
and acceptability of model by patients, caregiver, and
professionals is desirable and is the need of the hour.

CONCLUSION

This file review findings and 4-year experience indicate
that TNR services are feasible, effective, and less
resource intensive in delivering quality telemedicine care
in a developing country like India. More clinical studies
are required to elucidate its full utility at different levels
and in different parts of the country.
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