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Abstract : 

 The aim of this study was to assess the awareness, attitude, and knowledge of Robotic technologies used in 

neurorehabilitation among Physiotherapy interns and Professionals across Maharashtra. A cross-sectional study was conducted in 

tertiary care hospitals and colleges in Maharashtra, India, using a self-made questionnaire. The results showed that 63% of the 

individuals are moderately aware, 67% have a positive outlook on the implementation of such advances but only 7.5% have accurate 

knowledge of the technology and its uses. Most of the participants also believe that Robotic Rehabilitation can be very time effective 

and reduce the load of the therapist as well as play a very important role in aiding neuroplasticity after rehabilitation. The study 

demonstrated that a higher degree of understanding and a more positive attitude regarding the application of Robotic Rehabilitation 

follow from heightened awareness of this field. Enhanced training programs, better integration of technology into rehabilitation 

practices, addressing time constraints and workload prioritization, and most importantly, overcoming economic barriers will ensure 

the effective implementation of Robotic therapies for the benefit of the patient and society as a whole. This will revolutionize the 

field of Physiotherapy and rehabilitation, offering new avenues for improving treatment outcomes and advances in clinical practice. 

The study concluded that, it is important to generate or enhance awareness towards the most-advancing fields and the uses of 

Robotic technology in neurological conditions in clinical practice which empowers Physiotherapy to adapt to the changing 

landscape of healthcare and deliver high-quality, patient-centered care. 

 

Keywords: Advanced Technology, Artificial Intelligence, Neurorehabilitation, Robotic Physiotherapy, Robotic Rehabilitation, Robotic 
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________________________________________________________________________________________________________ 

INTRODUCTION 

According to the Robot Institute of America, a robot is defined as, “A re-programmable, multifunctional manipulator 

designed to move parts or specialized devices through variable programmed motions for the performance of a variety of tasks.” 

They also defined Advanced Robotics as, “The integration of enabling technologies and attributes embracing manipulators, 

mobility, sensors, computing (IKBS, AI) and hierarchical control to result ultimately in a robot capable of autonomously 

complementing man’s endeavors in unstructured and hostile environments.” [1] 

Neurorehabilitation is a sophisticated medical technique that helps recover from nervous system injuries and minimizes 

functional changes. Neurorehabilitation aims to maximize patient independence by focusing on their skills and attitudes. 

Robotic Technology refers to the use of therapeutic machines or devices for rehabilitation that allow patients to perform 

practice movements aided by a robot.[2] It is a growing field that incorporates advances in robotics that are combined with 

neurosciences and rehabilitation which can define new ways of treating problems related to neurological diseases.[3] Research in 
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robotics and artificial intelligence aims to create systems that resemble human intellect and have potential applications in 

neurorehabilitation.[4] 

For the objective of rehabilitation, robotics, and artificial intelligence are engineered to stimulate neuronal plasticity and 

muscle activation synergy through targeted, repetitive motor coordination activities. Since the brain cannot regenerate after injury, 

any physical ability must come from the brain along active neural connections. This has an impact on therapies that combine 

experiences, learning, different sensory inputs, and motor training in particular (Poli et al.,2013), demonstrating the connection 

between neurological patients' recovery and intensive multimodal rehabilitation. In order to replace the lost pathways and functions, 

it is therefore possible to activate brain pathways that are not normally used. Robotic technologies to support physical therapists 

can significantly increase the intensity of activating these channels.[4] 

Robotic rehabilitation includes the use of various robotic devices that incorporate sensory inputs, experiences, learning, 

and particularly motor training that are tailored for assisting different sensorimotor functions of the arm, hand, leg, and ankle and 

assisting therapeutic training and improving sensorimotor performance.[3],[4] 

Robotic technology in neurorehabilitation includes various Robotic devices that are advanced and designed to assist in the 

recovery and rehabilitation of individuals with neurological impairments and conditions. These devices leverage various robotic 

systems and artificial intelligence to provide precise and customizable therapy interventions. The types of Robotic devices used in 

neurorehabilitation are as follows: 

1. Robotic Exoskeletons: Exoskeletons are wearable robotic devices that support and enhance the movement of the 

upper as well as lower limbs. In neurorehabilitation, exoskeletons can be used to assist patients with functional arm 

movements or gait training. These devices use sensors and motors to provide controlled movement and can be 

adjusted according to the patient’s needs. 

2. Rehabilitation Robots:  Rehabilitation Robots are designed to aid in the therapy of specific body segments affected 

by neurological conditions. These robots can assist in various movements, such as wrist and hand exercises or upper 

and lower limb training. They include intelligence systems that adapt to the patient’s abilities and also enable tracking 

their progress over time. 

3. Robotic Therapy Devices: These devices are specific robotic devices that target particular neurological impairments, 

such as Stroke, Spinal Cord Injury, Parkinson’s Disease, Cerebral Palsy, etc. For example, robots that aid in hand and 

finger dexterity and control. These devices provide real-time feedback to the therapist and patient and the difficulty 

level can be adjusted to challenge the patient appropriately. 

4. Brain-Machine Interfaces (BMIs): Brain-machine interfaces are advanced technologies that establish a direct 

communication pathway between the brain and external devices. In neurorehabilitation, these devices can be used to 

enable individuals to control robotic devices directly with their thoughts. These interfaces interpret brain signals and 

translate them into commands for the robotic devices, allowing patients to regain movement and perform tasks of 

daily living. 

5. Adjunct Virtual Reality (AVR) Systems: Although not specifically robotic devices, VR systems are often integrated 

with robotics to enhance neurorehabilitation. VR-based rehabilitation systems use immersive virtual environments to 

provide interactive and engaging therapy sessions. Patients can perform exercises and tasks within virtual settings, 

which can help to improve motor skills, coordination, and cognitive functions.[1],[2],[4] 

 

Particularly, some of the most commonly used Robotic devices are mentioned as follows: 

Lokomat: 

 The Lokomat is a robotic gait training device used in rehabilitation. It consists of a body-weight support system, robotic 

leg orthoses, and a treadmill. The patient is suspended in a harness over the treadmill while robotic legs assist in moving their legs 

in a walking motion. (Figure 1) 

 

Fig 1: The Lokomat (Hocoma) is a bilateral gait robotic orthosis that uses body-weight support and controls the patient’s leg 

movements. Source [5]  

The Lokomat robot is used primarily for rehabilitation in individuals with lower limb impairments, such as those resulting 

from stroke, spinal cord injury, or neurological disorders like multiple sclerosis. It helps by providing repetitive, task-specific 

training to improve gait patterns, muscle strength, coordination, and overall mobility. Additionally, it can assist in retraining neural 

pathways and promoting neuroplasticity to facilitate recovery. (Fig 2) 
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Fig 2: The working of Lokomat involving a treadmill, body harness with a body-weight support system, and Robotic leg orthoses. 

The efficiency of the Lokomat robot in rehabilitation depends on various factors, including the individual's condition, the 

severity of their impairment, and the consistency of use.  

 Studies have shown that the Lokomat can be effective in improving gait parameters, muscle strength, and functional 

mobility in certain patient populations. However, its effectiveness may vary from person to person, and it is often used as part of a 

comprehensive rehabilitation program tailored to the individual's specific needs and goals.   

 

Armeo: 

The Armeo is a type of robotic exoskeleton or robotic arm used for upper limb rehabilitation. Specifically, it is designed 

to assist individuals with arm impairments in regaining movement, strength, and coordination during rehabilitation therapy sessions. 

(Fig 3a & b) 

The Armeo is used for upper limb rehabilitation in individuals with arm impairments resulting from conditions such as 

stroke, spinal cord injury, traumatic brain injury, or neurological disorders like multiple sclerosis. It helps by providing assistance 

and resistance during various arm movements, promoting muscle activation, range of motion, and coordination.  

      

                      (a)                                                (b) 

Fig:3(a) Armeo Spring: an ergonomic arm exoskeleton with integrated springs. (b) Armeo power: an exoskeleton based on the 

ARMin technology. Source [6] 

Additionally, it offers engaging and interactive therapy sessions to motivate patients and facilitate recovery. The efficiency 

of the Armeo in rehabilitation varies depending on several factors, including the individual's condition, the severity of their 

impairment, and the consistency of use. Studies have shown that robotic devices like the Armeo can be effective in improving arm 

function, range of motion, and muscle strength in certain patient populations.  

However, its effectiveness may vary from person to person, and it is often used as part of a comprehensive rehabilitation 

program tailored to the individual's specific needs and goals. Overall, while the Armeo can be a valuable tool in upper limb 

rehabilitation, its efficacy should be assessed on a case-by-case basis. 
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MyoPro: 

The MyoPro is an example of a powered orthosis, specifically designed as a myoelectric orthosis for individuals with upper 

limb impairments. It is not a traditional robot in the sense of autonomous movement but rather an externally powered brace that 

assists individuals with weak or paralyzed arms in performing activities of daily living by detecting and amplifying their muscle 

signals. (Fig 4) 

 

 

Fig 4: The MyoPro, powered orthosis from Myomo Inc. Source [7] 

 

The MyoPro is used to assist individuals with upper limb impairments, such as those resulting from stroke, spinal cord 

injury, traumatic brain injury, or neuromuscular disorders like ALS or muscular dystrophy. It helps by restoring movement and 

function to weakened or paralyzed arms, enabling users to perform activities of daily living independently. The device detects 

muscle signals from the user's arm and amplifies them to initiate and support arm movement, allowing individuals to perform tasks 

such as eating, drinking, dressing, and reaching for objects with greater ease and autonomy. (Fig 5) 

The efficiency of the MyoPro can vary depending on factors such as the individual's specific condition, their level of 

muscle function, and their ability to adapt to and utilize the device effectively. However, for many users, the MyoPro can 

significantly improve their ability to perform daily tasks and activities that were previously challenging or impossible due to upper 

limb impairments.  

 

 

 

Fig 5: The above figure explains the working of MyoPro where the brain is the controller, and myoelectric signals amplify muscle 

activity and reward the patient with movements. 

Studies and user testimonials have shown that MyoPro can lead to increased independence, improved quality of life, and 

enhanced participation in social and occupational activities. However, like any assistive device, its effectiveness may vary from 

person to person, and it is essential to undergo proper training and rehabilitation to maximize its benefits. 

Overall, while the MyoPro may not completely restore full function to the affected arm, it can be a valuable tool in helping 

individuals with upper limb impairments regain a significant degree of independence and functionality. 
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ReWalk: 

The ReWalk is a type of robotic exoskeleton designed to assist individuals with lower limb impairments, such as those 

caused by spinal cord injury, in standing, walking, and performing other ambulatory activities. Specifically, it is categorized as a 

powered exoskeleton or robotic walking system. (Fig 6) 

The ReWalk exoskeleton is used to provide mobility assistance to individuals with lower limb impairments, such as those 

resulting from spinal cord injury (SCI), stroke, or other neurological conditions affecting mobility. It allows users to stand, walk, 

and navigate their environment with greater independence and autonomy. By utilizing motors and sensors, the exoskeleton detects 

the user's movements and provides powered assistance to facilitate walking. Users control the device through shifts in their balance 

and posture, enabling them to initiate steps, maintain stability, and navigate various terrains.  

 
Fig 6: ReWalk, wearable exoskeleton designed to provide powered assistance to facilitate walking. Source [8] 

 

Overall, the ReWalk exoskeleton enhances users' quality of life by promoting mobility, physical activity, and participation 

in daily activities and social interactions.  

The efficiency of the ReWalk exoskeleton can vary depending on factors such as the user's level of impairment, their 

physical condition, and their ability to adapt to and utilize the device effectively. However, research and user testimonials have 

demonstrated several benefits like improved mobility, psychological well-being, social interaction, long-term health outcomes, and 

improved quality of life. 

 

Erigo: 

The Erigo is a type of robotic tilt table specifically designed for early mobilization and rehabilitation of individuals who 

are bedridden or have limited mobility due to neurological conditions, such as stroke or spinal cord injury. It is categorized as a 

rehabilitation robot or robotic rehabilitation device. (Fig 7) 

The Erigo robotic tilt table is primarily used for early mobilization and rehabilitation of individuals who are bedridden or 

have limited mobility due to neurological conditions, such as stroke, spinal cord injury, or traumatic brain injury. (Fig 8) 

 

Fig 7: Erigo Robotic Device. Source [9] 
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Overall, the Erigo plays a crucial role in facilitating early mobilization and rehabilitation, promoting recovery, and 

improving functional outcomes. 

 

 

Fig 8:  The working of erigo involves gradually raising immobile patients to a vertical position on a tilt table while flexing and 

extending the legs with Robotic assistance and support.  

 

 The use of automation and robotics in neurorehabilitation will help, measure, and record the process.[1] Robotic systems 

have drawn a lot of interest recently because they improve the accuracy and repeatability of therapy; initially, this approach was 

meant to complement conventional post-neurological trauma rehabilitation. In comparison to traditional practice alone, robotic 

technology has demonstrated positive and promising effects in the last several years, along with a moderate increase in gait and 

motor recovery. [4] According to a number of studies, patients who had undergone robotic-assisted therapy did not experience any 

negative side effects, found the treatment to be well-tolerated, and experienced significant improvements in their quality of life. 

 

 According to the 2011 Census of India, there are five million people with locomotor disabilities in India. Researchers at 

the Indian Institute of Technology, Jodhpur have designed robotic trainers that can be used for physiotherapeutic applications to 

treat lower limb disabilities, a common problem in India. Lower limb disabilities are caused by age-related ailments, physical 

deformations, strokes, polio, and accidents, among others. In this technique, the therapist only needs to provide supervision and the 

setting up of the device, and the rest is done by the Robotic device. The Robotic trainer is a brace or a wearable device like an 

exoskeleton that supports the leg. It was provided with a cartesian (3-directional) parallel manipulator to perform the required limb 

therapeutic motions in the transverse/horizontal/lateral and sagittal/longitudinal plane. It has been designed in such a way to provide 

rehabilitation to paralytic patients or those who have spinal cord injuries that have led to disruption in their lower limb functions. 

(Fig 9) 
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Fig 9: The robotic trainer is an exoskeleton that supports the leg and enables therapeutic motions in all 3 planes. Source [10] 

 

Also, researchers from IIT-Delhi, in collaboration with AIIMS, have developed the first robotic hand exoskeleton device 

for the rehabilitation of wrist and finger joints for stroke survivors. The product secured a US patent for its design and innovation 

in August 2022 and the device was launched by AIIMS in the month of November 2022 maximum efforts were taken to make the 

device accessible to patients at a low cost. The device is based on a four-bar mechanical link which can be controlled by patients 

through muscle activity and visual feedback. It showed improvement in not only the wrist and finger joints of stroke patients but 

even in brain signals and neuroplasticity. 

With the recent developments in robotic technology, it's critical to evaluate clinical physiotherapists' awareness, mindset, and 

degree of expertise regarding these developments. 

 

MATERIALS AND METHODS: 

A web-based Google form survey was used to collect data. The study used convenient sampling method. 

A total of 385 Physiotherapists were recruited on the basis of the inclusion and exclusion criteria. A self-made 

questionnaire was used to collect the data, which was validated by the ethical committee. The questionnaire was distributed through 

various social media apps such as WhatsApp, Telegram, Linkedin, etc. to distribute the questionnaire links to groups of practicing 

Physiotherapists. 

Prior to the study, the participants were informed about the confidentiality of information and their anonymity was given. 

Participation in the study was entirely voluntary. 

The questionnaire was divided into four sections. The first section of the survey was used to gather information about the 

demographic characteristics of the participants to determine gender, level of education, professional work sector, professional work 

area, and years of experience. The second section was used to evaluate the participant's level of awareness of Robotic Technology 

in the field of health care and rehabilitation. The third section sought participants' opinions regarding their willingness to explore 

this field. The final section assessed the level of knowledge of Robotic technology and its uses as well as its impact and implications 

in clinical practice in future rehabilitation. 

Data was collected from the responses sent by the participants. The answers to each section were assessed using a 5-point 

Likert scale. A detailed data analysis of each question, under each domain, was done using Python 3.9 version with matplotlib & 

pandas packages, after which an overall analysis was done to gain the final results and draw a conclusion. 
 

 

RESULTS: 

The research was conducted to get a snapshot of the level of awareness and perception of Physiotherapists regarding 

Robotic technology in clinical practice. A total of 385 Physiotherapists from different work experiences and workplaces participated 

in this study. The mean distribution with regard to the respondents was from female therapists (72.2%) having completed their 

Bachelor’s degree (70%) and currently pursuing their internship (38%). Table 1 gives a descriptive overview of the participants' 

characteristics.  

 

Table 1: Demographic data and Demographic characteristics 

DEMOGRAPHIC CHARACTERISTICS VALUES 

GENDER 

Male 102 (26.5%) 

Female 278 (72.2%) 

Prefer not to say 5 (1.3%) 

LEVEL OF EDUCATION 

Bachelor’s Degree 268 (69.6%) 

Master’s Degree 117 (30.4%) 

PROFESSIONAL WORK SECTOR 

Governmental Hospitals 121 (24.3%) 

Private Hospitals 377 (75.7%) 

PROFESSIONAL WORK AREA 

Urban Area 375 (94%) 

Rural Area 24 (6%) 

YEARS OF EXPERIENCE 

0 to 6 months 144 (37.4%) 
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6 months to 2 years 94 (24.4%) 

2 to 5 years 95 (24.6%) 

5 to 10 years 52 (13.5%) 

 

Interpretation: A total of 385 Physiotherapists from different work experiences and workplaces participated in this study. 

The mean distribution with regard to the respondents was from female Physiotherapists (72.2%), having completed their Bachelor’s 

degree (70%) and currently pursuing their internship (38%). Pie charts depicting gender, level of education, professional work 

sector, work area, and level of education gave a descriptive overview of the participant's characteristics. 

 

The results have highlighted concerns regarding the awareness level of Robotics Technology among Physiotherapists in 

neurorehabilitation. It concludes that only 15% of the Physiotherapists are extremely aware of such technology, while 33% have 

limited comprehension of the uses and benefits of integrating these devices with their treatment plan. It was reported that more than 

half of the individuals (55%) lack awareness about Robotic Rehabilitation (Table 2, Graph 1) 

 

Table 2: Overall awareness 

Awareness Level Frequency Percentage 

Not at all aware 110 5.7% 

Slightly aware 290 15.1% 

Somewhat aware 578 30% 

Moderately aware 645 33.5% 

Extremely aware 302 15.7% 

 

Graph 1: Mean Awareness Level 
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Interpretation: The above graph reveals that more than half (63%) of the Physiotherapists have somewhat to moderate 

awareness regarding Robotic technology. 

 

 

Furthermore, the results obtained for the attitude of Physiotherapists are very surprising. 67% of the individuals have a 

very positive outlook on the implementation of such advances and also believe that Robotic Rehabilitation can be very time 

effective. However, 76% of individuals think that the cost and limited accessibility may be a drawback. (Table 3, Graph 2)  

 

Table 3: Overall attitude 

 

Attitude Level Frequency Percentage 

Strongly disagree 109 2.4% 

Disagree 493 10.7% 

Neither agree nor 

disagree 

897 19.4% 

Agree 2323 50.3% 

Strongly agree 798 17.3% 

 

Graph 2: Overall attitude 

 

 

 

Interpretation: The graph reveals that only 50% of the distribution have a positive outlook towards RT and its implementation. 

 

Since the level of awareness is considerably low the study reveals that Physiotherapists lack the necessary knowledge. 

Around 62% of individuals fit into this description, emphasizing the importance of education in this field. (Table 4 & 5, Graph 3 

& 4) 
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Table 4: Mean Familiarity Level: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 3: Familiarity of Robotic technology 

 

 

 

Interpretation: Graph reveals that more than 75% of the distribution are somewhat to moderately familiar with the technology. 

 

Table 5: Various sources of information 

VARIOUS SOURCES OF 

INFORMATION 
FREQUENCY PERCENTAGE 

Campaigns 35 3.6% 

Knowledge Level Frequency Percentage 

Not at all familiar 16 4.2% 

Slightly familiar 60 15.6% 

Somewhat familiar 148 38.4% 

Moderately familiar 132 34.3% 

Extremely familiar 29 7.5% 
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Textbook/ book 65 6.7% 

Courses 249 25.65 

Friends/ Collegues 285 29.4% 

Online means/ Articles 337 34.7% 

 

Graph 4: Various sources of information 

 

Interpretation: The above graph suggests that most of the knowledge gained (34.7%) is from online means and articles and only 

6.7% is from textbooks. 

 

Hence, it revealed the importance of incorporating Robotic technologies in Physiotherapy core curriculum and courses 

that would help smoothen future Physiotherapist's engagement with the new era of intelligent technologies in rehabilitation 

practices. 

 

DISCUSSION: 

The study aimed to assess the awareness, attitude, and knowledge of Robotic technologies used in rehabilitation among 

Physiotherapy interns and Professionals across Maharashtra. The main purpose of this study was to obtain an overall snapshot of 

the perception and attitude of physiotherapists.  

This study assessed the relationships among multiple factors including gender, work experience, professional work sector, 

and educational qualification. The study findings may help add to the existing knowledge and awareness regarding why it is 

important to generate or enhance awareness towards the most- advancing fields and the uses of Robotic technology in neurological 

conditions in clinical practice which empowers Physiotherapists to adapt to the changing landscape of healthcare and deliver high- 

quality, patient-centered care. 

The results have highlighted concerns regarding the awareness level of Robotics Technology among Physiotherapists in 

neurorehabilitation. Only 15% of the Physiotherapists are extremely aware of such technology, while 33% have limited 

comprehension of the uses and benefits of integrating these devices with their treatment plan and goal. It was reported that more 

than half of the individuals (55%) lack awareness about Robotic Rehabilitation and AI and the various setups within Maharashtra 

that implement Robotic technology in their intervention. A similar study by Mashael et al concluded that Physiotherapist's 

knowledge and awareness about AI applications in rehabilitation was low. 

According to the mean qualification of the participants, the results showed that most of the young adults or recently 

qualified Physiotherapists (0 to 6 months) are moderately aware of the technology, understand the facts about it, and are also familiar 

with the working of it. This could be inferred that these respondents are well aware and informed about the recent advances either 

through mobile apps, latest articles, news, or new edition textbooks and the increase in the number of workshops and courses being 

conducted in recent times. Younger adults or millennials are born in a digital world and are reported to be good at handling 

technology and have shown a lot of interest in robots and automation right since their schooling. The current generation is in the 

fast-developing automation era where positive effects to improvements of existing technology and larger trends of automation, 

digitalization, and technologisation are seen.[34] 

Awareness about Robotic technology and AI among Physiotherapists is essential for driving innovation, improving patient 

care, and ensuring professional competence in an evolving domain. A recent study by Christopher et al found out that Robotic 

http://www.jetir.org/


© 2024 JETIR May 2024, Volume 11, Issue 5                                                             www.jetir.org (ISSN-2349-5162) 

 

 

JETIR2405063 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org a519 
 

technology allows for high-dosage and high-intensity training to provide advantages in patients and improve recovery in 

neurological impairments or those recovering from stroke or brain injury. Another study by Khadijeh et al concluded the benefits 

that, robots can improve musculoskeletal strength, sensation, perception, vibration, and muscle coordination, reduce spasticity 

improve flexibility and ROM, and empower people by providing a variety of rehabilitation capabilities. 

The results obtained for attitude of Physiotherapists are very surprising. 67% of the individuals have a very positive outlook 

on the implementation of such advances and also believe that Robotic Rehabilitation can be very time effective and reduces the 

load of the therapist as well as plays a very important role in aiding neuroplasticity post-rehabilitation. These findings were similar 

to those studies by Mascheal et al where other clinicians were evaluated about their knowledge of AI. A controlled trial study by 

Neha et al concluded that Robotic rehabilitation plays a crucial role in enhancing neuroplasticity by stimulating cortical 

reorganization, promoting motor learning, and facilitating functional recovery in neurological conditions. [36] However, 76% of 

individuals think that the cost and limited accessibility of such devices may be a drawback. To deal with this issue, the IITians from 

Delhi and Mumbai have started working on creating similar devices at a lower cost so that they can be easily accessible to most of 

the healthcare areas across India thus cutting the cost of importing expensive devices. In addition, the results also show that more 

than 60% feel that Robotic rehabilitation can never replace standard conventional therapy. A similar study was concluded by Oh S 

et al who found that the majority of doctors favor trusting their own decisions and treatment goals over that of the AI application. 

Since the level of awareness is considerably low, the findings reveal that significant Physiotherapists lack the necessary 

knowledge, understanding, and benefits of Robotic rehabilitation. Around 62% of individuals fit into this description, emphasizing 

the importance of education in this field. It also shows that there is a need for enhanced training programs, better integration of 

technology into rehabilitation practices, addressing time constraints and workload prioritization, and most importantly, overcoming 

economic barriers to ensure the effective implementation of robotic therapies for the benefit of the patient and society as a whole.  

On the contrary, it was noted that most of the Physiotherapists with higher education levels were less aware of the 

technology, did not understand much about the facts about it, and were not familiar with its working mechanism. Furthermore, more 

than half of the physiotherapists think that they could benefit from these devices if used as an intervention, while a handful of them 

with 5-10 years of experience therapists do not trust such advances and prefer to stick with the conventional therapy as they believe 

that AI can have a negative impact on their clinical practice. A similar study by Mascheal et al noted that clinicians with more 

experience have less confidence in such recent advancements and Robotic devices. 

The study also showed that male participants reported having more knowledge, awareness, and a positive outlook regarding 

the application of robotic technology than most of the female participants. A similar study was reported by Mashael et al who found 

that male therapists were more aware and interested in AI and Robotics.[27] 

The professional work sector too was one of the major parts of this study. It was seen that there was a statistically significant 

difference in responses based on their professional work area. Participants working in Private Hospitals and Setups were more 

aware, confident, and ready to accept Robotic applications in their clinical practice than those working in Government hospitals or 

setups.  

In this study, the results indicate that there is insufficient awareness and knowledge about Robotic rehabilitation and AI 

and their applications. Incorporating AI technologies in Physiotherapy core curriculum and courses would help smoothen future 

Physiotherapist's engagement with the new era of intelligent technologies in rehabilitation practices. Previous studies also suggested 

integrating different courses related to AI into undergraduate and post-graduate programs may help clinicians understand and apply 

AI in their medical practice. 

 

CONCLUSION:  

Based on the data analytics collected from 385 Physiotherapists, and the narrow scope of the study, we can conclude that more 

than half of the participants are aware of Robotics Technology, 50% of them have a positive attitude towards its application but 

only a handful have complete and precise knowledge about its implementation. 

Generating awareness about this advanced field is essential to improve access, enhance recovery outcomes, ensure a safe, 

effective, and personalized approach and supervision, and provide tailored, precise, controlled, and consistent care to regain lost 

functions. 

Hence, Physiotherapists are encouraged to take advantage of the advancements in technology and the development of Robotic 

technologies, and enrich their knowledge about, and enhance their skills with its applications. 

ACKNOWLEDGMENT 

I praise and thank the Almighty for His wisdom, grace, guidance, and protection and for enabling me to complete this 

research project. I express my sincere gratitude to my Principal Dr. Albin Jerome and my guide Dr. Deepshikha Trivedi for their 

constant support and guidance throughout this journey. I acknowledge the constant support, valuable input, and tireless efforts of 

my sister Dr. Angelina Gokhale. I also acknowledge the efforts of my sister Miss. Dominica Furtado for helping me with the detailed 

statistical analysis of my research study. I wish to thank my dear friends Miss. Abiel Robert, Mr. Prithviraj Jadhav, and friends who 

provided a supportive and stimulating academic environment. Their encouragement and camaraderie were indispensable during the 

challenging phases of this research. 

I am indebted to my subjects for their patience and willingness to allow me to assess them for my study. Their contributions 

have been the cornerstone of this study’s achievements. 

http://www.jetir.org/


© 2024 JETIR May 2024, Volume 11, Issue 5                                                             www.jetir.org (ISSN-2349-5162) 

 

 

JETIR2405063 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org a520 
 

REFERENCES 

[1] Hillman M. 2 Rehabilitation robotics from past to present- a historical perspective. Advances in rehabilitation robotics: human-

friendly technologies on movement assistance and restoration for people with disabilities. 2004:25-44. 

 

[2] Krebs HI, Hogan N, Aisen ML, Volpe BT. Robotic-aided neurorehabilitation. IEEE transactions on rehabilitation engineering. 

1998 Mar;6(1):75-87. 

 

[3] Wu J, Cheng H, Zhang J, Yang S, Cai S. Robotic-assisted therapy for upper extremity motor impairment after stroke: a 

systematic review and meta-analysis. Physical Therapy. 2021 Apr;101(4):pzab010 

 

[4] Hobbs B, Artemiadis P. A review of robot-assisted lower-limb stroke therapy: unexplored paths and future directions in gait 

rehabilitation. Frontiers in neurorobotics. 2020 Apr 15;14:19. 

 

[5] Cao Q, Li X, Li J, Dong M, Zhang Z. A Methodology to Estimate Human-Robot Interaction Forces: A Case Study of a 4-DOFs 

Upper Extremity Rehabilitation Robot. 

 

[6] Bouri M, Abdi E, Bleuler H, Reynard F, Deriaz O. Lower limbs robotic rehabilitation case study with clinical trials. New Trends 

in Medical and Service Robots: Challenges and Solutions. 2014:31-44. 

 

[7] Díaz I, Gil JJ, Sánchez E. Lower-limb robotic rehabilitation: literature review and challenges. Journal of Robotics. 2011 Nov 

17;2011. 

 

[8] Qassim HM, Wan Hasan WZ. A review on upper limb rehabilitation robots. Applied Sciences. 2020 Oct 6;10(19):6976. 

 

[9] Righi M, Magrini M, Dolciotti C, Moroni D. A Case Study of Upper Limb Robotic-Assisted Therapy Using the Track-Hold 

Device. Sensors. 2022 Jan 28;22(3):1009. 

 

[10] Gassert R, Dietz V. Rehabilitation robots for the treatment of sensorimotor deficits: a neurophysiological perspective. Journal 

of neuroengineering and rehabilitation. 2018 Dec;15(1):1-5. 

 

[11] Rasa T, Laherto A. Young people’s technological images of the future: implications for science and technology education. 

European Journal of Futures Research. 2022 Dec;10(1):4 

 

[12] Singh N, Saini M, Kumar N, Srivastava MP, Mehndiratta A. Evidence of neuroplasticity with robotic hand exoskeleton for 

post-stroke rehabilitation: a randomized controlled trial. Journal of neuroengineering and rehabilitation. 2021 May 6;18(1):76. 

[13] Alsobhi M, Khan F, Chevidikunnan MF, Basuodan R, Shawli L, Neamatallah Z. Physical therapists’ knowledge and attitudes 

regarding artificial intelligence applications in health care and rehabilitation: cross-sectional study. Journal of medical Internet 

research. 2022 Oct 20;24(10):e39565. 

 

[14] Gilliaux M, Renders A, Dispa D, Holvoet D, Sapin J, Dehez B, Detrembleur C, Lejeune ™, Stoquart G. Upper limb robot-

assisted therapy in cerebral palsy:a single-blind randomized controlled trial. Neurorehabilitation and neural repair. 2015 

Feb;29(2):183-92. 

 

[15] Oña ED, Cano-de Cuerda R, Sánchez-Herrera P, Balaguer C, Jardón A. A review of robotics in neurorehabilitation: towards 

an automated process for upper limb. Journal of healthcare engineering. 2018 Apr 1;2018 

 

[16] Ravali RS, Vijayakumar TM, Lakshmi KS, Mavaluru D, Reddy LV, Retnadhas M, Thomas T. A systematic review of artificial 

intelligence for pediatric physiotherapy practice: past, present, and future. Neurosciences Informatics. 2022 Jan 25:100045. 

 

[17] Brewer BR, Mc Dowell SK, Worthen-Chaudhari LC. Poststroke upper extremity rehabilitation: a review of robotic systems 

and clinical results. Topics in stroke rehabilitation. 2007 Dec 1;14(6):22-44. 

 

[18] Vasanthi, RK, Ling LC, Muniandy Y. Awareness, perception and acceptability of digital physiotherapy intervention among 

Malaysian physiotherapists. International Journal of Public Health. 2021 Dec;10(4):778-84 

 

]19] Demofonti A, Carpino G, Zollo L, Johnson MJ. Affordable robotics for upper limb stroke rehabilitation in developing 

countries: a systematic review. IEEE Transactions on Medical Robotics and Bionics. 2021 Jan 26;3(1):11-20. 

 

[20] Gupta N, Raja K. Rehabilitation robotics in India. Journal of neurosciences in rural practice. 2011 Jul;2(02):207-9. 

 

[21] Wilde EA, Hunter JV, Bigler ED. Neuroimaging in neurorehabilitation. NeuroRehabilitation. 2012 Jan 1;31(3):223-6. 

 

http://www.jetir.org/


© 2024 JETIR May 2024, Volume 11, Issue 5                                                             www.jetir.org (ISSN-2349-5162) 

 

 

JETIR2405063 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org a521 
 

[22] Rüdt S, Moos M, Seppey S, Riener R, Marchal-Crespo L. Towards more efficient robotic gait training: a novel controller to 

modulate movement errors. In2016 6th IEEE international conference on biomedical robotics and biomechatronics (BioRob) 2016 

Jun 26 (pp. 876-881). IEEE. 

 

[23] Sicuri C, Porcellini G, Merolla G. Robotics in shoulder rehabilitation. Muscles, ligaments and tendons journal. 2014 

Apr;4(2):207. 

 

[24] Hoppe-Ludwig S, Armitage J, Turner KL, O’Brien MK, Mummidisetty CK, Koch LM, Kocherginsky M, Jayaraman A. 

Usability, functionality, and efficacy of a custom myoelectric elbow-wrist-hand orthosis to assist elbow function in individuals with 

stroke. Journal of Rehabilitation and Assistive Technologies Engineering. 2021 Aug;8:20556683211035057. 

 

[25] Tijjani I, Kumar S, Boukheddimi M. A survey on design and control of lower extremity exoskeletons for bipedal walking. 

Applied Sciences. 2022 Feb 25;12(5):2395. 

 

[26] Colombo G, Schreier R, Mayr A, Plewa H, Rupp R. Novel tilt table with integrated robotic stepping mechanism: design 

principles and clinical application. In9th International Conference on Rehabilitation Robotics, 2005. ICORR 2005. 2005 Jun 28 

(pp. 227-230). IEEE. 

 

[27] Iandolo R, Marini F, Semprini M, Laffranchi M, Mugnosso M, Cherif A, De Michieli L, Chiappalone M, Zenzeri J. 

Perspectives and challenges in robotic neurorehabilitation. Applied Sciences. 2019 Aug 5;9(15):3183. 

 

[28] Pennycott A, Wyss D, Vallery H, Klamroth-Marganska V, Riener R. Towards more effective robotic gait training for stroke 

rehabilitation: a review. Journal of neuroengineering and rehabilitation. 2012 Dec;9:1-3. 

 

[29] Sicuri C, Porcellini G, Merolla G. Robotics in shoulder rehabilitation. Muscles, ligaments and tendons journal. 2014 

Apr;4(2):207. 

 

[30] Hoppe-Ludwig S, Armitage J, Turner KL, O’Brien MK, Mummidisetty CK, Koch LM, Kocherginsky M, Jayaraman A. 

Usability, functionality, and efficacy of a custom myoelectric elbow-wrist-hand orthosis to assist elbow function in individuals with 

stroke. Journal of Rehabilitation and Assistive Technologies Engineering. 2021 Aug;8:20556683211035057. 

 

[31] Colombo G, Schreier R, Mayr A, Plewa H, Rupp R. Novel tilt table with integrated robotic stepping mechanism: design 

principles and clinical application. In9th International Conference on Rehabilitation Robotics, 2005. ICORR 2005. 2005 Jun 28 

(pp. 227-230). IEEE 

 

[32] Sunilkumar P, Mohan S, Mohanta JK, Wenger P, Rybak L. Design and motion control scheme of a new stationary trainer to 

perform lower limb rehabilitation therapies on hip and knee joints. International Journal of Advanced Robotic Systems. 2022 Feb 

2;19(1):17298814221075184. 

 

[33] Pinto dos Santos D, Giese D, Brodehl S, Chon SH, Staab W, Kleinert R, Maintz D, Baeßler B. Medical students' attitude 

towards artificial intelligence: a multicentre survey. European radiology. 2019 Apr 1;29:1640-6. 

 

[34] Yuan F, Klavon E, Liu Z, Lopez RP, Zhao X. A systematic review of robotic rehabilitation for cognitive training. Frontiers in 

Robotics and AI. 2021 May 11;8:605715. 

 

[35] Wang S, Bolling K, Mao W, Reichstadt J, Jeste D, Kim HC, Nebeker C. Technology to support aging in place: Older adults’ 

perspectives. InHealthcare 2019 Apr 10 (Vol. 7, No. 2, p. 60). MDPI. 

 

[36] Hidler J, Sainburg R. Role of robotics in neurorehabilitation. Topics in spinal cord injury rehabilitation. 2011;17(1):42-9 

 

 

http://www.jetir.org/

