
© 2025 JETIR January 2025, Volume 12, Issue 1                                                                    www.jetir.org (ISSN-2349-5162) 

JETIR2501361 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org d520 
 

Review on Assistive Technology and Mobility 

Impairment 
Priya M. Raut1, Mohan S. Raut2 

 Assistant Professor, Dept. Of Agadtantra Evum Vidhi Vaidyak, DMAMCHRC, Nagpur 

 Associate Professor, Dept. Of Kaumarbhritya, DMAMCHRC, Nagpur 

Corresponding Author- 

1)  Dr. Mohan S. Raut 

Associate Professor, Dept. Of Kaumarbhritya, DMAMCHRC, Nagpur 

Abstract- 

For older persons or people with impairments, assistive technology (AT) may also refer to assistive, adaptive, and 

rehabilitative technologies. Activities of daily living (ADLs) can be challenging for people with disabilities to 

complete without help or even with assistance. The term "ADLs" refers to activities of daily living, which also 

include grooming, eating, clothing, bathing, and personal device maintenance. When a disability prevents someone 

from performing ADLs, assistive technology can help. Through improvements to or new ways of interacting with 

the technology required to complete certain tasks, assistive technology encourages increased independence by 

allowing users to carry out tasks that they were previously unable to complete or had a great deal of trouble 

completing1. One essential exercise might be moving around the home and the neighbourhood, practitioners in 

rehabilitation should pay close attention since it is essential to widespread human participation. The work of 

rehabilitation practitioners can be informed by differentiating the restrictions and supports that clients see as having 

an impact on their present and desired life outcomes, as well as any impediments that are normally out of the 

rehabilitation observer's field of view1. The ability to move around, as defined by the Oxford Wordbook of English2, 

may be a fundamental aspect of human capability. The rehabilitation literature views freedom of movement as a 

crucial component of living, aboard communication, and self-care, ideally without the need for assistive technology 

(AT)3. Health-related quality-of-life evaluations also view the ability to move around independently as an important 

sign of life satisfaction.4,5 
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Introduction – 

With medical advances and growing understanding of the value of good health, diet, and hygiene, life expectancy is 

continuing to increase. There will be more elderly people in society as a result of longer anticipation, which will 

result in an increase in the number of people with age-related health disorders who may require assistance to manage 

their independence and daily activities. A further constraint is that care must be provided with limited financial 

resources because to the declining caregiver-to-care-recipient ratio. There is also a strong desire for older people to 

age in place and for this to be encouraged in order to preserve their independence for as long as feasible6. 

An growth in anticipation has been accompanied by a continuous advancement in data and communication 

technology, which has resulted in an increase in efficiency and a decrease in cost. In instances when resources are 

limited and new healthcare requirements create a challenge that seems amenable to a technical solution, at least in 

part, technology is frequently used to produce solutions. There is an opportunity to use and shape the development 

of technology to deliver scalable and inexpensive healthcare7. Healthcare systems are frequently given through the 

use of appropriate technologies, and they may offer high-quality care within new resource restrictions. Activity 

monitoring is one of a variety of new technologies with applications. More frequently, especially for providing future 

care or management, the solutions that arise contain some technical component. Activity monitoring is the practise 

of keeping an eye on a person's behaviour and activity patterns over a period of time and using the data gathered to 

help with treatment. A constant assessment of activity levels is crucial to detect changes in health status because an 

individual's activity is linked to their health8. Additionally, a quantitative or direct measure of activity level is 

preferred over self-reported measures in order to meet the guidelines for older individuals set forth by the World 

Health Organization (WHO) for the amount of moderate and vigorous physical activity. 

A type of sensor, loosely categorised as ambient or wearable, is used to keep track of a person's activity. 

Environmental sensors provide information about a user's activities at home or at work. Examples of environmental 

sensors include door/window switches, motion detectors (also referred to as space occupancy sensors) such as 

passive infrared (PIR) sensors, motion capture systems (video/camera systems, Kinect), power consumption 

monitors, as well as sensors that measure the environment's physical properties such as light, temperature, sound, 

and pressure. Information about the user's activity in their environment is gathered by using a mix of such sensors9. 

Body-worn sensors or wearable sensors provide information immediately about the user's activity. The wearable 

sensors include accelerometers, temperature, pressure, light, and camera sensors, as well as GPS (location) sensors. 

Accelerometers are widely used to monitor activity, and they work by placing a triaxial measuring instrument on 

the chest, waist, or several other sites.10 suggests that the approach to live PA, step counts, and energy estimation be 

included when choosing a measuring device to be employed in investigations with older persons. A simple approach 

of wearing sensors attached to the wrist is typically the most popular, especially for older people. Data from several 

wearable sensors will provide an excellent picture of the person's activity.11 Activity monitoring has many different 

applications, ranging from general health to rehabilitation. The general well-being of any person, active living, 

sports, exercise, and watching daily activities all have their uses. It is helpful to monitor activity when treating 
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polygenic disorder, obesity, stroke rehabilitation, and other semi-permanent chronic illnesses including chronic 

obstructive pulmonary disease (COPD). Learning disorders like chronic fatigue syndrome and fibromyalgia benefit 

from activity observation. It is helpful to observe someone's capacity to execute Activities of Daily Living (ADL) 

in old age12, which is useful in observing independent living in older people. 

Role of Adaptive Technology - 

Technology that is adaptive and assistive are two separate things. While adaptive technology refers to products that 

are especially made for impaired people and are rarely used by non-disabled people, assistive technology refers to 

objects that are known to help disabled individuals. In other words, assistive technology is anything that aids 

individuals with disabilities, whereas adaptive technology is made expressly for persons with disabilities. Thus, 

adaptive technology might be a division of assistive technology. Electronic and data technology access is one area 

where adaptive technology is frequently used.13 Therapuetic Occupational A medical specialty called occupational 

therapy (OT) aims to preserve or raise the quality of life for those who have difficulty carrying out their daily tasks 

on their own. Occupations include activities related to relaxation and sleep, education, work, recreation, leisure, and 

social interaction, in accordance with the physiotherapy Practice Framework: Domain and Process14 (3rd ed.; 

AOTA, 2014). For the enhancement and maintenance of optimal, functional participation in jobs, occupational 

therapists have the particular competence of using assistive technology (AT). A person can modify problematic 

features of the environment for the user using an AT appliance, maximising their functional participation in such 

occupations. Thus, occupational therapists may instruct advocate the use of ATs to raise the quality of life for their 

clientele. 

Physical Mobility Impairments- 

The category of incapacity known as mobility impairment includes people with a variety of physical limitations. 

This type of incapacity comprises loss or incapacity of the upper or lower limbs, facility, and incapacity in 

coordination with completely separate body organs. With age-related limitations, incapacity in quality might either 

be innate or not transmissible. This problem could possibly be a side effect of disease. Additionally, those among us 

who have structural flaws constitute this group of incapacity. Crutches, canes, wheelchairs, and artificial limbs are 

common quality aids used by people with physical disabilities to promote quality. The person's physical disability 

could even be inherited, caused by an injury, a neurological ailment, an amputation, MS, or pneumonic sickness, 

cardiovascular disease, or other factors may be to blame. Non-visible disabilities, such as diseases of the metabolism 

or epilepsy, may be experienced by some people15. Volunteers from the People with Disabilities Program wheel a 

chair around the US Air Force National Depot lobby. Each volunteer chooses a disability from the Associate in 

Nursing envelope after making the deposit that corresponds to the disability they anticipate. This icon depicts a 

disability that has an impact on the participant's legs. (Photo by the U.S. Air Force/Kimberly Gaither). Physical and 

qualitative impairment is defined by NANDA as a restriction on the free, intentional physical mobility of the body 

or of one or more extremities. According to them, the change in the individual's quality could also be either transitory 
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or more permanent. A degree of immobility is involved in the majority of illnesses and rehabilitative conditions that 

cause physical and quality deficits. 

These measurements are typically linked to conditions like MS, limb fractures, strokes, morbid avoirdupois, trauma, 

and so on. According to NANDA, if Americans live longer, there will be more illnesses and incapacities in the 

country. Shorter hospital stays are leading to more patients being discharged to their homes for medical treatment 

or being moved to rehabilitation centres. It is said that when people age, their bodies lose some of their mobility. 

Loss of muscle mass and strength, stiffer and less movable joints, as well as changes in gait, all affect a person's 

balance and may greatly degrade it. For elders to continue working as freelancers, quality is essential. When a 

person's quality is constrained, it advances to have some measure of control their routine everyday tasks16. 

Students with mobility issues may have some effects at this time. Some students might require more time to access 

buildings, move about in tight spaces, or transition from one class to another. Physical obstacles may occasionally 

make it difficult to enter a structure or space. Additionally, accessible transportation may be needed to get school 

students to construction sites. A quality impairment may be permanent or transient. A student's ability to manoeuvre 

carefully and move between nearby buildings in an exceptionally very timely manner can be swiftly affected by a 

broken bone or surgery. For short distances within a space, some kids may even be mobile with a walker, but for 

longer trips, they may have a chair or scooter17. 

Conditions for Mobility Impairment- 

Cerebral palsy- 

Several chronic diseases that impact people with the disorder's ability to move freely and coordinate their muscles 

are collectively referred to as "Cerebral Palsy." Spastic paralysis harms at least one or more specific parts of the 

person's brain. It often occurs during vertebrate development or just before, during, or shortly after delivery, though 

the impairment could also occur during infancy. 

Spastic paralysis disorders don't appear to be brought on by problems with the person's nerves or muscles. The 

ability of a person's brain to control posture and movement is disrupted by developmental flaws or damage to their 

motor areas. 

Spastic paralysis is not a progressive disorder, but it may coexist with other conditions like muscle jerkiness that 

may become worse or get better with time might not change Although there is no known cure for spastic paralysis, 

training and medical attention may help in improving performance.18  

Spina Bifida-  

Possibly a mesoderm deficiency, Spina Bifida. Mesoderm abnormalities, which result from the fetus's spine failing 

to close properly during the first month of physiological state, involve the inadequate development of the brain, 

funiculus, and/or their protective coverings. Children who are born with a congenital condition or an associated 

congenital defect may have an open lesion on their spine where significant damage to their nerves and funiculus 
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occurred. Although the breach in the spine can be surgically closed, the damage to the nerves is permanent. The 

child's lower limbs could become dysfunctional to varying degrees as a result of the nerve damage. There is always 

the possibility of misshaped or missing vertebrae, as well as nerve damage, in cases where there is no lesion gift. 

People with birth defects frequently have a form of impaired learning disorder in addition to physical and mental 

impairments. Spina bifida has no known cure as the animal tissue cannot be replaced or regenerated. A congenital 

defect may be treated with surgery, treatment, and medication. Many people who have birth defects utilise aids in 

addition to braces, crutches, or wheelchairs.19  

Muscular Dystrophy – 

The term "Muscular Dystrophy" refers to a group of hereditary illnesses that cause the skeletal or voluntary muscles 

that control movement to gradually weaken and degenerate. Similar to other involuntary muscles, the heart muscles 

have some type of hereditary disease. Some types of hereditary disorders have a comparable impact on a person's 

organs. The most common genetic disease affecting children is called duchene, while the most prevalent disease 

affecting adult populations is tonicity inherited condition. Some types of hereditary illnesses manifest in early 

childhood or adolescence, whilst other types may not manifest until a person is an adult or older. People of all ages 

may be affected by the genetic illness. No particular treatment exists for hereditary disorders of any kind. A 

physiatrist's services and corrective orthopaedic surgery both have the potential to enhance a person's quality of 

life.20 

Heart Defects: 

A cardiac defect may also form in the early physiological state when the heart is still developing. The functionality 

and mechanics of a person's heart could be impacted by these flaws. Many children with heart abnormalities are 

diagnosed by the World Health Organization and exhibit symptoms as soon as they are born. Others don't exhibit 

signs until early childhood. Some cardiac conditions prevent a person's heart from pumping enough blood to their 

lungs or other parts of their body, which most likely leads to cardiopathy. Alternative cardiac abnormalities may 

result in the person's skin appearing pale grey or blue in colour at birth or during infancy; this ailment is known as 

"Cyanosis." 

It's unclear why some people have intrinsic cardiac abnormalities. 

Some environmental factors, such as microbial infections that the mother narrows during the earliest phases of the 

physiological state, are well-known to contribute to the development of innate heart abnormalities. Some drugs may 

potentially result in inherent heart abnormalities in children when taken by the mother throughout her physiological 

condition. A number of drugs, including Accutane, bind anti-seizure drugs, Lithium, Trimethoprim, and folacin, 

have been linked to inherent cardiac problems in children.21 

 

Physical and quality impairments have many different aspects. 
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• People with physical and mental disabilities may have problems with their fine motor skills, movement, and 

non-locomotor functioning. 

Similar to impairments in language, vision, hearing, or other alternative sensory domains, there is the possibility of 

psychological characteristics, social, and accommodating behaviour deficiencies. 

 

• People with physical and mental disabilities may experience stiffness, jerkiness, and/or loss of muscle 

strength. They like making learning and daily activities easier. 

 

• People who are physically or mentally impaired may need assistance with quality, transfers, and walking. 

 

• They may experience a sensory activity or psychological characteristic impairment, have a limited range of 

motion, and be unwilling to undertake movement. 

 People with these impairments may experience pain, discomfort, depression, or worry; they may also need 

to spend a lot of time in bed and may be subject to certain medical limitations. 

• They could have comparable contractor or fasciculus deficits.22 

Mobility Impairments Devices- 

Wheelchair: 

 

Wheelchairs are devices that can be driven manually or electrically, incorporate a seating system, and are intended 

to be a replacement for the typical mobility that most people have. Wheelchairs are propelled by an associated hand 

cycle. People who use wheelchairs and other mobility aids can undertake activities of daily life relating to movement, 

such as eating, using the restroom, dressing, grooming, and taking a shower. The devices come in a number of forms 

where the occupant employs electrical controls to regulate the motors and seating control actuators through a 

joystick, sip-and-puff control, head switches, or other input devices. The gadgets can be driven either by hand or by 

motors. There are frequently handles or input devices behind the seat for anyone trying to push. People who find it 

difficult or impossible to walk due to disease, injury, or handicap use wheelchairs. People who have trouble standing 

up and walking frequently need to use a wheelchair or walker. Using Segway technology or other add-ons like hand 

bikes or power assistance, wheelchairs can now climb stairs, travel off-road, or move forward thanks to more recent 

improvements in wheelchair design. 

a wheelchair with an attached power accessory23 

Transfer Devices- 

Patient lift: 
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Patient transfer equipment often enable caretakers to transfer patients with limited mobility between beds, 

wheelchairs, toilets, chairs, stretchers, shower benches, cars, swimming pools, and other patient support systems 

(i.e., radiology, surgical, or examining tables). The most frequently used equipment includes patient lifts (for vertical 

transfers), transfer benches, stretchers, or convertible chairs (for lateral, supine transfers), sit-to-stand lifts (for 

transferring patients from one seated position to another, such as from wheelchairs to commodes), air bearing 

inflatable mattresses (for supine transfers, such as transfers from a gurney to an operating room table), and sliding 

boards (usually used for transfer from a bed to a wheelchair). OSHA and the American Nursing Association still 

regard the patient lift, also known as a floor or ceiling-suspended sling lift, which was developed in 1955 and has 

been widely used since the 1960s, as the most advanced transfer device for highly dependent patients who can't help 

their carer move them.24  

Walkers: 

For people with disabilities who require extra assistance to maintain balance or stability while walking, a walker, 

walking frame, or Rollator may be the right aid. It comprises of a frame that is somewhat wider than the user, about 

waist high, and about twelve inches deep. There are several sizes of walkers available, such as those for children or 

large individuals. Height-adjustable walkers are available today. Depending on the user's strength and competence, 

the front two legs of the walker may or may not have wheels connected. A walker with wheels on the front frequently 

has glides or caster wheels on the back legs as well.25 

Prosthesis: 

A device that fills in for a missing part may be referred to as a prosthesis, prosthetic, or prosthetic limb. It belongs 

to the field of biomechatronics, which studies the use of mechanical devices with human muscle, bone, and 

neurological systems to supplement or restore control that has been lost due to injury, illness, or defect. Prostheses 

are frequently used to augment damaged body parts, replace missing or absent from birth (congenital) body parts, 

and replace lost or injured body parts. Implant valves are frequently used inside the body, but artificial hearts and 

lungs are less frequently used but are still actively being developed. Additionally, hearing aids, artificial eyes, palatal 

obturators, gastric bands, and dentures will all be regarded as prostheses. Prostheses are not orthoses in the strictest 

sense, yet under certain conditions they might end up serving some or all of the same functional purposes as one. In 

a sense, prostheses are the full finished product. For instance, a C-Leg knee is merely a prosthetic component and 

not a complete prosthesis. The entire prosthesis would include the connection system to the residual limb, which is 

typically a "socket," as well as every piece of attachment hardware up to and including the terminal device. As 

terminology is frequently used interchangeably, keep this in mind. 

 

Prosthetic and orthotic are adjectives commonly used to describe artificial joints, such as a prosthetic knee. Both 

allied health professions are commonly referred to as "prosthetics" and "orthotics." The duties of an occupational 

therapist in the field of prosthetics include rehabilitation, instruction, and assessments. Orientation to prosthetic 
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components and terminology, donning and doffing, wearing schedule, and how to care for the residual limb and the 

prosthesis are all included in prosthetic training.26 

Exoskeletons 

A wearable mobile device known as a powered exoskeleton could be powered by a system of electrical motors, 

pneumatics, levers, hydraulics, or a combination of technologies that give limb movement greater strength and 

endurance. Its construction seeks to provide back support, take into account the user's motion, and communicate 

with the motors controlling the gears. The exoskeleton helps with movement for lifting and gripping big objects 

while reducing back strain. It also supports the shoulder, waist, and thigh. Adaptive Positioning and 

Seating Specialized equipment is frequently required for people with balance and motor function issues to sit down 

or stand up securely. This equipment is frequently tailored for use in particular environments, like a classroom or 

institution. In sitting arrangements, positioning is typically crucial to ensure that users' body pressure is distributed 

equally without impairing movement in an undesirable way. 

 

Positioning aids are made to make it safer for people to stand square and support their weight on their legs. These 

standers are typically divided into two groups based on how they supported the occupant's stance. Prone standers 

typically have a tray in front of them and spread their weight forward. They are therefore advantageous for users 

who are actively attempting to complete a task. In situations where the user has less mobility or is recovering from 

an injury, supine standers are useful because they distribute the user's weight to the back.27 

 

Discussion – 

The International Organization for Standardization (ISO) defines assistive products more broadly as any product 

that is specifically produced or widely accessible and that is used by or for people with disabilities in order to 

participate, to protect, aid, train, level up, or replace frame functions/systems and activities, or to avoid impairments, 

activity boundaries, or participation restrictions. In particular, children and persons through process therapy who 

anticipate future growth may outgrow their assistive devices may find the expenditures of purchase and maintenance 

to be significant. There may be a few assistive devices that can be paid for with the help of your government's 

healthcare or with the help of private insurers, depending on your country's healthcare system. The Standard Rules 

on the Equalization of Opportunities for Persons with Disabilities also call on States to support the creation, 

manufacturing, distribution, and upkeep of assistive devices and equipment as well as the spread of knowledge about 

them. 

Conclusion - 

Improvements made in the assistive era led to the refinement of a present assistive era in clever ways so that its 

capabilities integrated better with the person's skills. These improvements are being made on a utility-through-

means-of basis by developing advanced technology mechanics (such as knee-ankle-foot orthoses, kinetic 
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manipulation of prosthetic limbs), advanced user interfaces (such as tongue or whole-frame controllers, electrodes 

implanted in valuable and peripheral nervous systems), and automating goal-control functions in a way that blends 

the machine's assistance with the natural capabilities. Better integrated control structures reduce user strain, enabling 

more nuanced manipulation of particularly cutting-edge prosthetics or enabling those with the most severe physical 

limitations. independent mobility powered wheelchairs. 
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