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Objectives: This is a need assessment study conducted on wheelchair users with limited 
locomotion ability in the legs in the Ahmedabad urban region in India. The results describe 
the unmet needs in the indoor and outdoor settings. Even though India is a large country with 
huge diversity in local climate and terrain and big socio-economic disparity, need assessment 
studies for assistive technology across various socio-economic or with region specificity are 
extremely scarce. Accordingly, this study aims to understand the needs and requirements of 
mobility assistive technology users that are not met by their current devices.

Methods: Data from 69 participants having physical disabilities were collected through 
interviews and 6 of the participants were video-tapped to observe their daily routine. 
Meanwhile, a qualitative analysis of the collected data was carried out.

Results: The analysis highlights problems of participants, such as working in the kitchen, 
inability to perform everyday indoor tasks, inaccessibility of toilets and public transport, etc.

Discussion: A mixture of qualitative and quantitative data analysis showed that the major 
features that the Indian wheelchair users wanted were the ability to adjust the height of the 
chair, the ability to reach objects without too much maneuvering of the wheelchair, ease 
of transfer from wheelchair to toilet seat and back and also meet outdoor needs. Hence, a 
wheelchair that can be used in both indoor and outdoor settings is one of the most imminent 
needs for such wheelchair users.
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Highlights 

● Even though India is a large country with huge diversity in local climate and terrain and big socio-economic 
disparity, need assessment studies for wheelchairs or more generally for assistive technology across various socio-
economic or with region specificity are extremely scarce.

● The main goal of this need assessment study is to understand the needs and requirements of mobility assistive 
technology users that are not met by their current devices.

● This need assessment study led to the development of an assistive device that is suitable for both outdoor and indoor 
use and has a height-adjustable chair that helps the user easily access kitchen counters and storage spaces situated at 
standing height in a usual apartment.

Plain Language Summary 

This study attempts to understand the everyday challenges of wheelchair users. It notes the educational background, 
assistive device preferences, health conditions, and socio-economic, and physical environments of participants. The 
mixture of qualitative and quantitative data analysis showed that the major features that the Indian wheelchair users 
require are the ability to adjust the height of the chair, reach objects without too much maneuvering of the wheelchair, 
ease of transfer from wheelchair to toilet seat and back, and meet outdoor needs. Accordingly, a wheelchair that can be 
used in both indoor and outdoor settings is one of the most imminent needs for wheelchair users in the Indian context. 
Moreover, since the outdoor settings in India differ a lot from those of the more developed countries, these chairs 
should be developed and designed in India.

Introduction

ccording to the World Health Organiza-
tion (WHO) guidelines on the provision of 
manual wheelchairs in less-resourced set-
tings [1], the appropriateness of a wheel-
chair for a specific user depends on the 

following factors: The physical needs of the users, the 
way and the environment in which the wheelchair will 
be used, the material and technology available where the 
wheelchair is being made and used.

Accordingly, users are central to developing and im-
plementing any wheelchair design and further provision. 
They help to ensure that a wheelchair and its related ser-
vices meet their need effectively. Hence, the WHO has 
described the role of users as follows: Participating in the 
planning, implementation, management and evaluation 
of wheelchair provisions, participating in the develop-
ment and testing of wheelchair designs; Working within 
wheelchair services in clinical, technical, and training 
roles and supporting and training new users.

This article describes a need assessment study conducted 
on wheelchair users in the semi-urban area of Ahmedabad 
City, India, in 2018 to develop and prototype a wheelchair 
made from local resources for the local users. Moreover, a 

further study was also conducted [2]. Accordingly, the sub-
jects of the need assessment study in that article are women 
with disabilities in and around Ahmedabad City, India in 
1998. One main reason for conducting a second study on the 
same region was that the old study was outdated. In the last 
20 years, there has been an immense change in the standards 
of living in Ahmedabad City, India and nearby regions along 
with technological advancements in general. For instance, 
from 2019 to 2020, a total of 89.3% of urban households in 
Gujarat City, India, had improved access to toilets in their 
homes and do not use communal facilities anymore in com-
parison to just 36.4% of households in 2001 who had access 
to toilets, including shared toilets [3, 4]. There was 41% mud 
flooring in houses in the year 2001 while in 2011 the mud 
floored houses decreased to 28% and the houses with solid 
flooring (cement/tiles) increased from 57% to 71% [4, 5]. A 
more recent data will become available with the census in 
2023. Further, the phone access penetration in India in the 
year 2020 was around 83% [6]. Meanwhile, the scope of the 
previous study was limited to women with disability in the 
region, and the women participants were engaged solely in 
housework. We expand the scope of the study by being gen-
der inclusive and noting that some housework, such as dry-
ing, hanging clothes, or accessing wardrobes must be done 
by everyone along with cooking. With the advent of modern 
housing design, mobility needs have changed significantly 
to working just close to the ground.

A

Brahmbhatt H. Need Assessment Study for Wheelchair Users. IRJ. 2024; 22(2):307-320.

http://irj.uswr.ac.ir/
https://www.who.int/
https://www.who.int/
https://www.who.int/


309

I ranian R‌ehabilitation Journal June 2024, Volume 22, Number 2

The government of India conducted its last census in 
2011, in which the data on broad classification of dis-
ability types, like speech, movement, hearing, and seeing 
were collected. Accordingly [5], India has 2.21% of its 
population disabled while Gujarat City has 1.81% of its 
population disabled. In absolute numbers, India has over 
28600000 disabled people of which over 1086900 reside 
in Gujarat City. Moreover, India has above 5.4 million 
people with locomotion disability. 

In 2018, the National Statistical Office, a governmental 
survey department, conducted a detailed national survey. 
The results [7] reported the prevalence and causes of var-
ious disabilities, education levels, living arrangements, 
availability of caregivers, whether they had a certificate 
of disability, labor force participation rate, and unem-
ployment rates. It also reported that the main causes of 
loco-motor disabilities in India are accidents (road ac-
cidents and burns), assaults (acid attacks), and diseases 
(polio, cerebral palsy, leprosy). The leading cause of lo-
comotion disability was diseases/disorders accounting 
for over 46% of individuals. Additionally, nearly 30% of 
the people had a disability since birth.

Moreover, the survey reported that over 11% of the 
population with locomotor disability who were advised 
a mobility aid could not acquire it due to difficulty in af-
fording it or its unavailability. Of the 23% of the people 
who were advised and bought an assistive device, 72% 
purchased it directly, 13% via government aid, 2% via 
non-governmental aid, and the remaining 11% got it from 
a charity event. A healthy number of 84% of the people 
who acquired some assistive devices were using it regu-
larly. The most common type of mobility assistive device 
acquired was a crutch (about 31%) followed by a manual 
wheelchair (about 10%), then a tricycle (about 4%).

With such a large population requiring various assistive 
mobility, there is an immediate necessity to understand 
whether the current devices meet all the required needs 
and are well suited to the users.

Accordingly, this study collects user feedback about the 
assistive technology the users are using and how comfort-
able and utilitarian the choices and needs that are not met by 
their current devices. This need assessment study leads to 
the development and prototyping of an assistive device [8].

Materials and Methods

The study was conducted in the urban metropolitan re-
gion of Ahmedabad City, India, from 2018 to 2019 as 
a part of the need assessment study for the PhD disser-

tation of the principal investigator (PI). The reason for 
choosing this area was twofold: First and main reason, 
the PI is based in this city and is fluent in the local lan-
guages and customs, so a translator would not be needed 
and the study participants would feel more comfortable 
in sharing details. Secondly, a previous study had been 
carried out in the same region about the needs of women 
with locomotion disabilities in [2] in the year 1998. This 
study compared the results of this survey with ours on 
the changes in the needs of disabled women.

Participant selection criteria

In the year 2018, the unique disability ID had just 
started and since there was not yet any central database 
of persons with disabilities, the study was conducted 
with the help of local resources available to the PI. The 
participants were contacted through an (non govern-
ment organization) (NGO), Apang Manav Mandal. The 
PI contacted the NGO and they helped by introducing 
around 150 people associated with them. The PI briefed 
the participants about the purpose of the study and re-
quested consent to conduct survey interviews with the 
150 people; However, only 69 interested people gave 
consent to participate. The PI then collected the primary 
information about the places the participants lived, their 
income, their locomotion difficulties, their needs and the 
mobility devices they were using. The PI further asked 
for consent from the participants to study their daily ac-
tivities with a video recording. Only 9 of the 69 partici-
pants consented to such an interview. These interviews 
were conducted by the PI with the help of diploma stu-
dents Dhruvin Patel, Smit Sompura, Jay Patel, Om Pan-
chal, and Dhruv Chavada at LJ University, Ahmedabad 
City, India. The participants’ full daily routine was to be 
observed. Some participants only consented for parts of 
their daily activities to be recorded or just consented to a 
short video interview. However, they consented the stu-
dent to observe them without recording along with them 
providing a description or explanation when needed. 
Further two more people who were work colleagues of 
the PI were also interviewed and their activities were 
video recorded. The video recordings were taken on a 
mobile device as it was most convenient to use while 
following the interviewee on their daily tasks around the 
city. Compensation in kind (e.g. first aid kits, wall clock) 
was given to the participants of video interviews for their 
valuable time and response.

Study methodology

The interviews were semi-structured since we wanted 
to explore all the different difficulties faced by the in-
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terviewees in using their current movement aid devices. 
The data of 69 participants having physical disabilities 
were collected through survey interviews. The prelimi-
nary analysis was conducted to understand the physical 
and socio-economic environment of the participants. 
Meanwhile, 9 out of 69 participants consented to the 
video interviews. The qualitative thematic analysis was 
carried out for the video interviews. A sample question-
naire is presented in the Appendix 1. The interviews 
were carried out mostly in the local languages (Gujarati/
Hindi) and later translated into English by the PI. The 
thematic analysis of the interviews was carried out to 
identify common needs not met by the mobility devices 
used currently.

Results

The results begin by first summarizing the data col-
lected from the preliminary interaction with the study 
participants. For such data, we do a descriptive analysis, 

since it suits our purpose the best. Then we describe the 
findings from the individual interview interactions with 
the select group.

Age and health status

The age profile of the participants ranged between 18-
70 years. Our study was focused on adults rather than 
children or adolescents for the reason that the needs of 
children/adolescents are usually different from the needs 
of adults who may no longer be fully dependent on their 
parents. 10 participants did not declare their age.

The weights of the participants are summarized in Ta-
ble 1. The participants were asked to self-declare their 
weights. It was not feasible to measure the weights of 
the individuals on the spot. This set of data was collected 
to have an idea of how much weight the mobility device 
has to handle and the most appropriate weight range for 
which it should be designed.

Table 1. Weight profile of study participants

Weight Range (kg) No.

Up to 30 kg 5

30-40 kg 15

40-50 kg 15

50-60 kg 15

60-70 kg 12

70 -80 kg 5

>80 kg 1

Figure 1. Age profile of the participants
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To the best of our knowledge, (via a search on online 
databases, such as Google Scholar, Pubmed, and Sco-
pus), no results about any study on the weights of dis-
abled persons compared to the type of disability (even 
locomotor) in India exist. Therefore, we cannot com-
ment if this weight profile is representative of the weight 
profile of persons with locomotor disabilities in India. 
However, the data shows a surprising trend towards the 
person’s being underweight given that these people have 
very limited scope for physical activity. This warrants an 
extensive study.

Table 2 summarizes the present mobility status of our 
study participants. Most of the study participants had a 
disability since birth. About 25% of the study partici-
pants had developed disability after accidents. Only one 
person had developed disability due to polio as she did 
not take polio vaccination as a child. This distribution 
can be compared with the leading causes of disability 

in India as recorded in the 2018 national sample survey 
(NSS) survey.

Education and economic status

Access to education and the right to work are the fun-
damental rights guaranteed by the rights of persons with 
disabilities act of 2016. In our study, we found that all 
the study participants were literate with over 30% com-
pleting either undergraduate degree or higher. Although 
mostly they had pursued non-technical degrees. A few 
of them were pursuing under graduation. This is in stark 
contrast with the results of the census in 2011 as well as 
the NSS disability survey in 2018-2019, where the liter-
acy rates are not that high in males but particularly low in 
females. The educational status of the study participants 
is summarized in the Table 3 along with the self-declared 
earnings of the study participants (Table 4). Even though 
the economic cost of the disability will not be apparent 

Table 2. Mobility status of the study participants

Extent of Disability No.

One leg below the knee 4

One full leg 11

Both legs below the knee 7

Both full legs 37

Legs and hands 6

One side paralysis 2

Full body paralysis 2

Brahmbhatt H. Need Assessment Study for Wheelchair Users. IRJ. 2024; 22(2):307-320.
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Level attained

Highest Education No.

Up to 5th class 4

Up to 8th class 10

Up to 10th class 10

Up to 12th class 17

Undergraduate 18

Vocational training 3

Postgraduation or higher 3
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from our study, it is provided in the data in the NSS dis-
ability report.

Physical environment

The physical environment of the participants was semi-
urban, given that we had interviewed the people who 
lived near and around Ahmedabad City, India and could 
come to meet us at Sabarmati Riverfront, which is al-
most in the middle of the city.

All the interviewed participants lived in either flats or 
houses. A typical 3 bedroom, hall, kitchen flat had the 
floor plan as shown in Figure 1. Usually, the houses/flats 
have the following rooms: Bedrooms (dependent upon 
the house vary from 1-3), hall cum dining room, bath-
rooms/toilets, kitchen, balcony/service balcony/drying 
area. The size and the number of rooms vary depend-
ing on the flat as well as the affordability of the house. 
The participants we interviewed owned or rented a flat 
or house. Below we will briefly discuss the places in the 
house where the participants faced a lot of difficulty.

Kitchen

The kitchens in city houses/flats are now modular in 
comparison with the study done before [2] in 1998, 
where the women worked in mud kitchens. This has led 

to more problems for disabled persons trying to work 
in the kitchen. Since the platforms are high, disabled 
people have to use their wheelchairs to see or work on 
the platform and while being in this position, they find 
it difficult to access the storage places made at a height, 
which usually are easily accessible in standing position 
for an adult of average height (Figure 2). Furthermore, 
the width of kitchens is not much sometimes and it be-
comes difficult to make a roundabout turn to access, ei-
ther the second platform of back storage in the kitchen.

The cost associated with rebuilding the kitchen plat-
form at a lower height; Therefore, it can be accessed 
with a ground-moving device, is usually quite high (ap-
proximately over 200000 INR). A few of our study par-
ticipants had rebuilt their kitchen platform close to the 
ground. This helped improve its accessibility and they 
could easily turn around and use the back storage as can 
be seen in Figure 3, still not situated at much height. An-
other drawback of such a modification is that it decreas-
es the usability of the kitchen for other family members. 
Meanwhile, these problems are not unique to kitchens 
but are faced a lot by disabled students/scientists trying 
to work in science laboratories, e.g. chemistry or biology 
labs. Again the option of rebuilding is not at all feasible 
or sensible in this case.

Figure 1. Floor plan of a typical flat Figure 2. Inaccessible space in the typical kitchen
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Monthly Salary No.

Up to 5000 9

5001-10,000 24
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Bathroom or toilet

All the study participants had a bathing and toilet area 
in their house. However, almost all the study participants 
usually faced a lot of problems in accessing the toilets. 
The pre-made toilets in the house had to be modified to 
suit their needs; For example, wall attachments had to 
be added so that they could hold on to them while bath-
ing or when transferring onto the toilet seat. A few par-
ticipants used Indian-style toilets, which were difficult 
to access with a wheelchair, and usually, they tried to 
access the toilets while sliding on the floor which also 
caused hygiene-related problems. This is one of the rea-
sons that different hygiene-related diseases were com-
mon among them.

The people who could afford had special bathing and 
toilet chairs. Transferring to these chairs is a challenging 
task.

Moreover, in a typical house/flat the bathing and toilet 
areas usually have a height difference in the form of a 
low step for the bathing area. This adds to the difficulty 
when using a bathing chair. Moreover, the entry door to 
the bathroom usually has a small height barrier to pre-
vent water from entering the room, which again adds to 
a lot of difficulty in accessing the toilet or bathroom in 
a wheelchair.

Furthermore, the washbasins and sinks in the wash-
rooms are made with the idea that a person standing will 
be using them and thus it is not accessible for the person 
sitting in a wheelchair to access them, for example for 
brushing their teeth or washing their face. A few of our 
study participants had remodeled their bathroom sink to 
a slightly lower height. However, this decreases its us-
ability for other family members.

During the interviews, women participants elaborated 
more on the difficulties in accessing toilets when they 
are outside their houses. Many of the female participants 

restricted their travel and outdoor time to less than 4 h 
so that they could come back home and use their toilets. 
This was one of the main reasons cited by women for not 
pursuing jobs/higher studies.

Drying area or service balcony

Dryers are extremely uncommon in India and are quite 
expensive to buy and use. Thus, drying of clothes in an 
apartment or flat is usually done under the sun in the ser-
vice area or balcony on wires hung near the roof (Figure 
4). Since the hanging wires are at a significant height, 
persons in wheelchairs cannot access them. However, a 
few of the study participants had developed indigenous 
solutions for hanging clothes using wooden sticks as can 
be seen in Figure 4.

Common area rooms and bedrooms

The major problems faced by study participants in 
these places were common and mostly related to trans-
ferring from wheelchair to bed, sofa, chair, or difficulty 
in accessing storage in high-height cupboard shelves.

Outdoor area

Most of the participants worked or studied. They lived 
quite close to the place of study/work and their daily 
travel was less than 5 km. A few of the study participants 
(all men) were traveling salespersons as well. Table 5 
summarizes the daily travel distance commuted by the 
study participants.

For travelling almost all of the study participants used 
their means and did not travel much by public transport, 
if at all. The reasons were irregular timings and inacces-
sibility of public transport or public places via wheel-
chairs. This was also noted in the NSS survey. Mobility 
devices currently used by the study participants are sum-
marized in Table 6. Out of the 69 study participants, 35 
owned multiple mobility devices. The participants who 

Figure 3. A modified modular kitchen Figure 4. Drying area in the balcony
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owned motorized vehicles mostly owned a secondary 
mobility device, a wheelchair. A few of them also had 
calipers, which were useful for them to access stairs and 
get in and out of cars or their motor vehicle or tricycle.

Even though over 80% of the study participants owned 
an outdoor mobility device (tricycle, motorized, two-
wheeler with side wheels or car), the majority of the de-
vices could not be used in all weather conditions. 

Ahmedabad City and surrounding areas have semi-
arid weather conditions with three main seasons, namely 
summer, rainy, and winter. Summers are dry and hot 
with temperatures in the range of 28◦C to 48◦C. They last 
from March-June and September-October intervening in 
between the monsoon/rainy season during July-August.

Rainy season witness heavy rainfall which mostly leads 
to water-logging of roads, rendering them completely in-
accessible by most vehicles. Even on days of moderate 
rainfall or days of hot summer with very bright sun, it 
is difficult to use the tricycle or motorized two-wheeler 
with side wheels, since they lack a roof. 

The winter season is mild and usually lasts from No-
vember to February. The temperature ranges from 12◦C 
−33◦C, with nights being colder than the days which are 
mostly sunny. The visibility is over 1 km in the region 
during the summer and winter seasons. It can decrease to 
less than 50 m during the rainy season especially during 
moderate to heavy rainfall spells. Thus, visibility is not a 
serious issue for most of the year. 

Given that roads in and around Ahmedabad can be 
quite busy with traffic with narrow passages or unpaved, 
wheelchairs are quite unsafe as well as inconvenient 
for outdoor use. Tricycles were a quite popular means 
of transport due to their affordability, even though they 
are quite slow, physically draining to use, and difficult to 
maneuver as told by our interviewees.

A motorized two-wheeler with side wheels being slight-
ly expensive is the second most popular outdoor mobility 
device after the tricycle. Most of our study participants 
had bought it after they had used the tricycle for a few 
years and had become more economically stable. Howev-
er, a few study participants faced problems while using it.

Table 6. Various mobility devices owned by the study participants

Mobility Devices No.

Motorized vehicle with car tricycle 
wheelchair

Side wheels

25

2

33

19

Ground mobility calipers crutches walkers Device

3

10

16

3

Table 5. Average daily distance traveled by the participants

Daily Distance Range No. of Participants

Up to 5 km 33

5-10 km 10

10-15 km 7

15-20 km 9

>20 km 10
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One study participant had a deformed spinal cord so their 
body height was smaller compared to normal users and 
he found the steering height high which is designed for 
a normal person. His arms even pained due to the force 
required to steer the motor vehicle with attached side 
wheels.

Another study participant would lose a bit of body sta-
bility when applying brakes, since he could not use his 
feet to maintain his balance, even with the side wheels. 
Transferring onto and out of all three outdoor mobility 
devices is quite challenging as well.

Object transportation 

The ability to store and carry objects of daily use and 
shopping safely and conveniently is an important and 
necessary function of an outdoor mobility device. Cars 
are the most convenient and secure for object trans-
portation and have the added benefit of being able to 
share the ride with co-passengers. The motorized two-
wheeler has a limited storage capacity, it is especially 
difficult to carry heavy items or items of large sizes or 
secure them, although they take with them one co-pas-
senger. The tricycles do not come with storage or any 
place to secure them and usually one cannot carry any 
co-passengers other than possibly small children but 
there are still some safety concerns for that. The study 
participants, mainly the users of the tricycles faced a 
lot of difficulty in carrying even lunch boxes or school 
bags/university textbooks with them on their tricycles.

Socio-cultural environment

Other than facing difficulties with the physical envi-
ronment, the study participants faced numerous chal-
lenges because of the outright adverse attitude or ig-
norance of the people around them. There is a lack of 
sensitivity in society which does not support the social 
inclusion of persons with special needs to a larger ex-
tent.

A few study participants did not go out much on so-
cial occasions as the mobility devices made them feel 
uncomfortable. Also, they were not very welcome to 
participate in social or festive occasions as they were 
considered inauspicious. Moreover, one of the study 
participants explained that while using a wheelchair 
in social or public places she felt she was slow and 
could not match up with the pace of people and thus 
felt left out or out of place. Another (female) participant 
responded that they had difficulty in using their assis-
tive devices with the traditional attire (a saree/lehen-

ga), which they wanted to wear for a festive occasion. 
Thereby they felt a bit alienated.

Discussion

This study advances the work done in a previous 
article [2] in the region of Ahmedabad City, India in 
1998 after over 20 years and fills in the gaps in studies 
identified in the literature [9] on the needs in indoor 
environment for persons with disability. Other than the 
above two cited articles no systematic study was con-
ducted in India about the needs and user experience of 
the assisted devices. The results of this article identified 
many areas in which improvement is urgently needed 
to enhance the quality of life.

Accordingly, there are two main approaches in re-
search to improve the quality of life of people living 
with locomotor disabilities. First, to create accessible 
infrastructure for example having ramps along with 
stairs or attaching elevators to access buildings, hav-
ing doorways/hallways of sufficient width (in modern 
housing, there can be narrow doorways and passage 
or narrow balconies, due to high real estate prices), 
arrangement of furniture so that it does not hamper 
movement, accessibility of storage, we will call this 
generically as table height wheelchair accessible infra-
structure. According to Saha et al. [10], this is how one 
should design indoor spaces.

The second approach is to introduce technological in-
novations in the design of assistive technologies that 
help in adapting to the available infrastructure.

In the Indian context, or even more generally in low-
resourced settings, there is far better reach of adaptive 
assistive technologies than hoping for large-scale in-
frastructure changes. Even after it has been mandated 
by the Government of India to have accessible infra-
structure, more than 63% of the persons who accessed 
public buildings faced difficulties in accessing them ac-
cording to the NSS survey, a similar number exists for 
public transport. Long-distance journeys are virtually 
impossible for persons with disabilities on either trains 
or buses. Almost none have ramps to access the coach 
or seats on wheelchairs, passages are so narrow with 
no safety handles anywhere to keep steady. Toilets are 
inaccessible on most of the trains, with no wall attach-
ments or any disability-friendly safety feature given that 
the trains also shake significantly. These problems are 
further aggravated by the issue that there are no stan-
dard guidelines on even manual wheelchairs that would 
fix the width range or basic features of the wheelchairs. 
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Such guidelines are immediately needed so that most 
of the infrastructure (e.g. doorways of trains, houses) 
can be built keeping in mind the standard ranges for 
such devices. However, as the WHO guidelines have 
advised [1], such standards should be set according to 
the Indian context and further research is long due. As 
also highlighted in a study [2], wheelchairs should not 
restrict the sitting positions of a person to just one or 
two as various tasks require different seating positions.

Given that, not all infrastructure can be modified, nor 
would one want to modify it, given that everything at 
table height is not very convenient to use for a person 
standing a few technological innovations in the wheel-
chair technology would help us reach a good middle 
ground. For example, in offices, research labs, or work-
ing space environments, a space that has been ignored a 
lot in the context of disability-friendly designs, actually 
it is not quite feasible to have storage at sitting wheel-
chair height only. One would also require efficient use 
also high-height storage, for such needs it is better to 
modify the wheelchair can have adjustable height, as 
we have designed in [8]. Another such technological in-
novation is a standing wheelchair affordably designed 
in India [11] or a stair-climbing wheelchair [12]. The 
need assessment study of [2] also led to the develop-
ment of a ground mobility device for women. A few of 
our study participants (actually both men and women) 
also owned a ground mobility device, it was quite help-
ful and convenient for them for indoor use but caused 
back pain after long-term use due to no back support. 
The problems highlighted above also occur in other 
countries, and the research done there can be adapted 
suitably in the Indian context, for example for the trans-
fer of a wheelchair on to a train, a new assistive device 
has been developed in Japan [13].

As discussed in the results section above, mobility 
is severely restricted for everyone in monsoon, and 
so unless the infrastructure is improved at the level of 
planning of roads, we think it is not very beneficial to 
improvise on that part of the mobility device usability. 
Rather it would be greatly beneficial for persons with 
disability to have features on a wheelchair that will im-
prove upon the ability to transfer from a wheelchair to 
another chair, bed, or toilet and to improve indoor ac-
cessibility features. Not much research has been done 
in the Indian context on this point.

Lastly, to improve the quality of life of a person with a 
disability, the stigma associated with disabilities has to 
be addressed at the level of society and the sensitivities 
of the general public have to be enhanced. Awareness 

drives by either NGOs or governmental organizations 
will benefit both the general public as well as persons 
with disabilities in knowing their rights and responsi-
bilities as well as preparing the ground for their eco-
nomic as well as social assimilation into society.

Conclusion

This study attempted to understand the everyday 
challenges of wheelchair users. It noted the educational 
background, assistive device preferences, health condi-
tions, and socio-economic and physical environments 
of participants. The mixture of qualitative and quantita-
tive data analysis showed that the major features that 
the Indian wheelchair users wanted were the ability to 
adjust the height of the chair, the ability to reach objects 
without too much maneuvering of the wheelchair, ease 
of transfer from wheelchair to toilet seat and back, a 
smaller number of transfers required and also to meet 
outdoor needs. This led us to conclude that a wheel-
chair which can be used in both indoor and outdoor set-
tings was one of the most imminent needs for wheel-
chair users in the Indian context. Moreover, since the 
outdoor settings in India differ a lot from those of the 
more developed countries, these chairs should be de-
veloped and designed in India.

Limitations, methodological considerations, and 
future research 

Some of the results of the survey are biased since 
our participant selection was not random and may not 
reflect the general needs of the disabled population. 
However, it does highlight a very important point; The 
independence and community participation that out-
door mobility devices bring and the positive effects it 
has on the user, namely access to education and eco-
nomic independence.

Since one size fits all is not how wheelchair design 
should work [19], we confirm that even for this posi-
tively skewed education community, there are a lot of 
unmet needs that need to be addressed and other sur-
veys should be conducted similarly in other Indian cit-
ies. Another factor for conducting such a study was to 
understand and find out the unmet needs of the knowl-
edge workforce with disability so that when a person 
loses the ability to perform their previous work due to 
the disability due to some disease or injury, their tran-
sition (or upskill) to knowledge workforce with a bit 
more ease. They should not face difficulty due to a lack 
of suitable assistive devices for their economic and so-
cial independence.
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The data we had collected had some gaps in between 
and it was self-reported, so there are chances for dis-
crepancies, especially concerning medical facts or 
economic facts. A random study conducted out of par-
ticipants selected from a database, which is fed infor-
mation about the health status directly from the hospi-
tals/medical facility would be of great help.
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Appendix 1. Sample interview questions

Although the detailed interviews with the study participants were semi-structured, we asked the participants the fol-
lowing information:

1. Name, age, gender, weight

2. Extent of disability, highest education attained:

3. Monthly income:

4. Which assistive devices are preferred by them in Indoor and outdoor settings? Distance travelled in outdoor condi-
tions:

5. Challenges faced by them in accessing public infrastructure:
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