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ABSTRACT

Background: The world health organization estimates that approximately 15% of the world’s
population has a few forms of disability. Rehabilitation has a key role in reducing the level of
disability. Application of robotics devices in rehabilitation help to achieve this goal. Robot—mediated
neurorehabilitation is a growing and advanced field for treating neurological disease. The
effectiveness of robotics therapy is ambiguous. Robotics therapy is a novice treatment in the
physiotherapy profession and not that much-studied are executed in the field of robotics.

Aims and Objective: To determine the attitude towards the role of robotics in neurorehabilitation
among physiotherapists of Ahmedabad.

Methodology: A cross-sectional observational study was conducted in 128 physiotherapists of
Ahmedabad and snowball sampling was used. An online survey becomes executed with a self-reliant
guestionnaire. The questionnaire contains questions associated with perspectives about the role of
robotics in neurorehabilitation. The statistical evaluation became accomplished with Microsoft Excel
2019.

Result: Our finding suggests that from the 128 subjects, 95(74%) were agreed robotics play important
role in neurorehabilitation, 22(17%) were Neutral, and 11(9%) disagreed.

Conclusion: We found that most of the physiotherapists think robotics devices play important role in
neurorehabilitation. 17% of physiotherapists are not sure and the rest of the physiotherapists think
robotics devices do not play important role in neurorehabilitation.
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INTRODUCTION

Neurological dysfunction critically
impacts the quality of life and may
culminate in the inability to perform simple
everyday activities. Unfortunately, such
sensorimotor impairments are very frequent
among neurological patients: More than
two-thirds of all stroke patients have
affected upper limbs ! and about 50% of
them suffer from a chronic reduction in arm
function ?' These impairments can also
affect the lower limb, compromising, with
distinctive  levels of severity, the

sensorimotor strategies used by the brain
during gait and balance control. To recover
from those pathological conditions depends
on the patient's specific impairment. For
example, proprioceptive impairments affect
motion planning *“): paresis affects motion
inaccuracy °; and abnormal muscle tone
turns into loss of motion, smoothness, and
intra-limb coordination.!®!

The evolution of rehabilitation
robots began out in 1980. The following
decade becomes a new phase. After the year
2000, the primary representatives of
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commercially available robots appeared.
These gadgets can help in the training of
upper and lower limb movements and motor
relearning, and in developing
proprioception, cognitive functions, and
attention. The application of robots in
rehabilitation is not changing the therapist’s
Y\gork, but providing more treatment options.
7

Robotic technology provides two
key abilities (1) Examine the human
sensorimotor function, and (2) re-education
the human brain to enhance the patient’s
quality of life.®!

Robotic devices for neurorehabi-
litation can be labeled into two major
classes primarily based on the distinctive
kind of physical human-robot interaction:
end-effector devices and exoskeletons. An
end-effector is an end of a device that
attaches to a robot’s wrist, allowing the
robot to interact with its task. These systems
do not control the entire kinematic chain. In
this type of device, only possible to control
the distal body segment that is connected to
the end-effector. The exoskeleton controls
the kinematics of the human limb and
assists its actions via the location and the
orientation of every joint. The gadgets are
designed with the precise motive of
coupling and aligning the mechanical joints
to the human.®

Rehabilitation robots are used
especially following central nervous system
damage, usually after stroke. Multiple
scientific trials and meta-analyses were
achieved regarding those robots. Mehrholz
et al. found that electromechanical arm-—
training promotes improvement in arm
function and muscle strength, in addition to
execution of activities of daily living.
Nevertheless, the methodologies of the
research were quite different, and 24
different devices were wused. Robot-
mediated training on a treadmill is a widely
used technique for gait re-education.”’
Mehrholz et al. discovered that post-stroke
patients who obtained robotics training in
addition to conventional physiotherapy were
more likely to achieve independent walking,

than subjects who received conventional
therapy alone.*"!

There are many robotics devices for
the upper limb and lower limb was
provided. The effectiveness of robotics
therapy is ambiguous in the field of a
physiotherapist, so the present study aims to
find out perspectives about the role of
robotics in neurorehabilitation among the
physiotherapists of Ahmedabad.

METHOD

A cross-sectional  observational
study was conducted in 128 physiotherapists
of Ahmedabad and snowball sampling was
used. A self-reliant questionnaire was
developed and spread through Google
forms. The link of the questionnaire was
sent through WhatsApp and other social
media and the link was also shared with
people apart from the first point of contact
and so on. After they accepted to take part
in the survey they fill up the demographic
details and several questions related to the
role of robotics in Neurorehabilitation.

Qualified  Physiotherapists MPT
Students, Clinicians, and Academicians, and
people who were willing to participate were
included. Those who are not able to
understand English and subjects with any
visual disabilities were excluded from the
study.

The online self-reliant questionnaire
was developed by the investigator. Item
rated on 5-point Likert scale format. 5- point
Likert Scale ranging from Strongly
Disagree-1, Disagree-2, Neutral-3, Agree-4,
Strongly Agree- 5. Scoring of questions: 11
to 19 = Strongly Disagree, 20 to 28 =
Disagree, 29 to 37 = Neutral, 38 to 46 =
Agree, 47 to 56 = Strongly Agree. Statistical
evaluation was performed with Microsoft
Excel 2019.

RESULTS

The results show the descriptive
character of the study, from 128 responses
87% were female and 13% were male.
(Figure-1)
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Gender
128 Responses

13%

H Female mMale 87%

(Figure: 1 Gender distribution of the respondents)

mAgree u\Neutral uDisagree

Figure: 2 Scoring from Respondent.

We found from the 128 subjects, 95(74%) were agreed, 22(17%) were Neutral, and

11(9%) disagreed.

Table 1: Question Wise Analysis
Question Strongly | Disagree | Neutral | Agree Strongly

Disagree Agree

1) Do you think the role of robotics devices play important role in | 22(17%) | 13(10%) | 24(19%) | 73(57%) | 10(17%)
neurorehabilitation.
2) Do you think robot-mediated neurorehabilitation is a growing and advanced | 10(8%) 12(9%) 11(9%) | 80(63%) | 22(8%)
method in treating neurological conditions.
3) Do you think neurorehabilitation robots reported good comfort, | 28(22%) | 23(18%) | 35(27%) | 56(44%) | 10(22%)
acceptability, and satisfaction.
4) Do you think robotics should be made accessible to both rural and urban | 14(11%) | 25(20%) | 27(21%) | 39(30%) | 28(11%)
communities.
5) Do you think robotics devices improve upper limb and lower limb function | 11(9%) 19(15%) | 37(29%) | 53(41%) | 14(9%)
in a shorter time compared to conventional protocol.
6) Do you think the anxiety of patients for machines can be a negative factor | 23(18%) | 23(18%) | 29(23%) | 60(47%) | 11(18%)
in robotic therapy.
7) Do you think lack of operational and technological knowledge affects the | 35(27%) | 10(8%) 10(8%) | 82(64%) | 23(27%)
benefits of robotics in neurorehabilitation.
8) Do you think neuro robotics should be made affordable? 9(7%) 12(9%) 15(12%) | 59(46%) | 35(7%)
9) Do you recommend your patients opt for neurorobotics? 10(8%) 20(16%) | 28(22%) | 65(51%) | 9(8%)
10) Do you think that robotics devices provide a good experience along with | 46(36%) | 26(20%) | 38(30%) | 51(40%) | 10(36%)
recovery to the patient, unlike conventional protocols.
11) Do you think workshops and seminars should be done towards knowledge | 5(4%) 3(2%) 8(6%) 65(51%) | 46(4%)
about robotics in neurorehabilitation.

DISCUSSION

The frequency of neurological
problems in India provides a rough estimate
of over 30 million people with neurological
problems (excluding neuro infections and
traumatic  injuries). Higher  rates  of
prevalence of neurological problems in rural
areas, 6-8 million people with epilepsy, and
high case fatality rates of stroke (27-
42%).01

Robotic gadgets are well-applicable
to help in this area, primarily based on their
capacity to perform, repetitive tasks with
consistency. Robots may be programmed to
guide a patient through a series of specific
motions while maintaining a prescribed
degree of help and limiting undesired
movements. Robots are also able to perform
repetitive movements without fatiguing,

while simultaneously collecting objective
quantitative data. robotic gadgets provide
patient engagement throughout repetitive
physical tasks that can be tough to achieve
}hgoughout conventional exercise therapy.
12

Nowadays, research on the use of
robotic devices in various fields of
healthcare systems is outstretched. ***°! In
the field of rehabilitation, scientific
literature shows numerous classifications of
such systems consistent with their level of
interaction 1/ the upper limb and lower
limb that are treated *7-?°!, and the potency
of treatment “**l, Robotics therapy is a
novice treatment in the physiotherapy
profession and not that much-studied are
executed in the field of robotics.
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In the present study to find out
perspective about the role of robotics in
neurorehabilitation among physiotherapists
of Ahmedabad. We found that most
physiotherapists think robotics devices play
important role in neurorehabilitation. 17%
of physiotherapists are not sure and the rest
of the physiotherapists think robotics
devices do not play important role in
neurorehabilitation.

We found that 57% of the qualified
physiotherapists of Ahmedabad agreed
robotics devices play a major role in
neurorehabilitation. Loris Pignolo et al.
found that robotic rehabilitation induced a
significant improvement in stroke patients
(2l 63% of physiotherapists agreed with
robot-mediated neurorehabilitation is a
growing and advanced method in treating
neurological conditions. 44% of
physiotherapists agreed with
neurorehabilitation robots provide good
comfort, acceptability, and satisfaction. 30%
of physiotherapists agreed robotics should
be made accessible to both rural and urban
communities. 41% of physiotherapists
agreed robotics devices improve upper limb
and lower limb function in a shorter time
compared to conventional protocol. Bryan
ping ho chung found that robotic-assisted
gait training improves ambulation and
balance in stroke patients. ¢!

47% of physiotherapists agreed to
the anxiety of patients for machines can be a
negative factor in robotic therapy. 64% of
physiotherapists agreed lack of operational
and technological knowledge affects the
benefits of robotics in neurorehabilitation.
51% of physiotherapists agreed to suggest
their patients for neurorobotics treatment.
40% of physiotherapists agreed that robotics
devices provide a good experience along
with recovery to the patient, unlike
conventional protocols. Alexa Keeling et al
designed robotic upper extremity therapy
tasks in subacute stroke patients and found
that robotics therapy showed potential to
improve outcomes in subacute stroke. ]

Ledycnarf  Holanda  concluded
robotic devices as an innovative and

effective therapy for the rehabilitation of
individuals with SCI. *®! Yu-ping Chen et
al. found that robotic therapy improves
upper extremity function in children with
cerebral palsy.”®) Ksenia Ustinova et al
conducted a case report and found that
robotic therapy improves the function of
bradykinesia, rigidity, freezing, leg agility,
gait, and posture in Parkinson’s patients./*"’

The study has several limitations.
The study was done in qualified
physiotherapists MPT Students, Clinicians,
and Academicians, so that result was not
focused on any particular field of
physiotherapists. The proportion of gender
distribution is not equal. The future
recommendation of the study is that it can
be conducted in different states of India.

CONCLUSION

Our finding revealed that from 128
respondents most of the physiotherapists
think robotics devices play important role in
neurorehabilitation. 17% of physiotherapists
are not sure and the rest of the
physiotherapists think robotics devices do

not play important role in
neurorehabilitation.
Hence, qualified physiotherapists

should design seminars and workshops
related to the role of robotics in
neurorehabilitation that will help to provide
knowledge to undergraduate physiotherapist
students.
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