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India is not a physically disabled friendly country as compared to other countries.
According to the 2011 census ,2.1% of the Indian population is physically disabled . According to the 
2011 census, 75% of persons with disabilities live in rural areas, 49% of disabled population is literate 
and only 34% are employed.
If we think of mobility aid for the disabled person, public transportation system seems very 
discriminatory to disabled people. Most common modes of public transport don’t keep in mind 
disabled people, especially people using a wheelchair. Even if ramps are provided somewhere, a major 
complaint is that those ramps are not properly built according to the regulations, which makes going 
up and coming down the ramp a challenge. 

The design of wheel chair started by means of Internet study to know the current scenario of wheelchair. 
Market study was carried out to know the present manufacturers available in India. 
For better understanding of products available in market I have done  comparison in between the 
existing products. Ethnography study was done by myself as a user to observe the problems of the 
existing product and to address the design gap in the existing product to the user need. The feed back 
which was taken from actual users and attendees also considered for  concept generation and design 
execution. The final output is a wheel chair that must have ease of manoeuvre  to the user by providing 
better transportability and transferability. 

ABSTRACT

Source-http://www.disabilityaffairs.gov.in/,census-2011
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Wheelchair is a mobility aid designed for shifting patients, moving physically 
challenged person from one place to another with the help of attendee or by 
means of self-propelling. This project is to redesign the wheelchair for Indian 
context for better and comfortable use of the product. 

1.INTRODUCTION

IR-1
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The design of wheelchair should be light in weight for better manoeuvrability. The modes of public 
transport in India are not friendly towards person on wheelchairs so the transportability of a 
wheelchair is a major issue. The design of back rest and seat pan in the existing wheelchair creates 
repetitive stress injury if the patient is sitting for a long time. All the components of Wheelchair must 
be designed ergonomically. Current design of wheel lock needs to be redesigned that can  solved 
both the issues  braking and locking. Arm rests create obstruction while shifting the patient from 
wheelchair to vehicles. 

1.A SCOPE OF PROJECT

3



India is one of the most diverse country in the world. Before buying any product people usually think 
of the purchasing cost and also think parallel of the maintenance cost of product. Even they become 
ready to compromise with comfort and many other issues related to ergonomics. So the product 
should be designed in very low-cost with all the ergonomic consideration.

Affordability : We must think of correlation between disability and poverty.

Maintenance free product: The wheelchair must fulfil all the aspects of its durability and 
ruggedness.

Portability: India is not a physically disabled friendly country as compared to other developed 
countries. So the wheelchair  should be portable and easy to transport from one place to another 
place.

1.B DEFINING INDIAN CONTEXT
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Before arriving at the research, a preliminary research was done which includes study of Indian
context, study of existing wheelchairs and the manufacturers and understanding of scope of this
project in the field Mobility Design.

IR-2

2.PRELIMINARY RESEARCH
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2.A INTERNET STUDY

Internet study is a important tool for collecting information about  any product. The design of wheel 
chair started by means of Internet study to know the current scenario of wheelchair. Internet study 
was carried out to know the present manufacturers available in India and to know how is it evolved. 

6



Wheelchair 
15th century

self-propelled three wheeled  wheelchair 
by Stephan Farfler 16th century

Bath Chair 
17th century

Wooden wheelchair
20th  century

Earlier wheelchairs are called as "rolling chairs"

In 1933 Harry Jennings and his disabled friend Herbert 
Everest, both mechanical engineers, invented the first 
lightweight, steel, collapsible wheelchair.

Modern wheelchair
21th  century

IR-8

IR-7

IR-9

Source-https://en.wikipedia.org/wiki/Wheelchair

2.A i EVOLUTION

In earlier wheelchair there are some restrictions to the physically disabled person which are gradually
changed according to the accessibility to anywhere. In the current situation, accessible transportation
services for physically disabled person would not be possible without some key innovations in history
of wheelchair. These shifts in the evolution of wheelchair will definitely help me to improve the
technology and design of product to provide a better quality of their life.

7



2.A ii WHEELCHAIR

Wheel Chair is a mobility device designed for shifting patients, moving physically challenged people 
from one place to another with the help of attendee or by means of self-propelling. 

The wheel chair is divided into two categories-
i-Battery powered wheelchairs 
ii-Human powered wheelchairs
Human powered or manual wheelchair are further divided into two categories according to their 
function and utility.
i-foldable 
ii-Rigid or non-foldable

IR-15 IR-16

IR-17
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Internet study of wheelchair is carried out to understand the following aspects:

Need of the product:
Wheelchair is used for the fulfilment of following requirements which are listed as follows:
Mobility-related activities
Transferring from wheelchair to bed  
Transferring to bed from wheelchair
Bathing and Dressing
Functionality:
It must allow freedom of movement and for this it needs to be lightweight, durable and easy to 
manoeuvre. It must offer comfortable seating posture.
To whom:
Physically challenged person 
Physically challenged children - Paraplegic, Poliomyelitis
Elderly Person
Where used:
In Hospitals
In Houses 
In Malls/Multiplexes
In Pilgrim places(for old aged people)
In Travelling 
In Sports (sport injured persons)
When Used :
During Emergency like Road Accidents, Maternity emergency, Physical disorders Muscular Dystrophy
Why Used :
To shift the patients from one place to another in hospitals
To shift the patients from one room to another at home
As a mobility for the people who are unable to walk
As a aid to elderly people

9



IR-4

IR-6

IR-5

2.A iii TYPE OF USERS

According to their disabilities, deformities and capabilities users are divided into two parts which are as 
below:
1.Temporary Users 
Ambulant: A person able to walk, with or without aid, who use building or facilities without his 
wheelchair.
Semi-ambulant: A person who always or sometimes used his wheelchair to use building or facilities and 
who was able to walk for example, to access lavatory.
2.Permanent Users 
Accompanied chairbound: A chairbound person who was always Accompanied by someone else when 
he used building or facilities and who was unable to walk.
Independent chairbound : A chairbound person who always or sometimes used building or facilities 
Independently ,who was able to propel his own wheelchair over level ground,and was unable to walk.

10



2.B TYPES OF DISABILITIES

Each Wheelchair Service has its own criteria. The utility of wheelchair is rely on the cause, deformities 
and type of disabilities. which is divided according to their disabilities and deformities which are as 
below:

1. Paralytic persons 
2. Those who crawl 
3. Those who are able to walk with the help of aid 
4. Have acute and permanent problems of joints/muscles 
5. Have stiffness or tightness in movement or have loose, involuntary movements or tremours of the  
body or have fragile bones 
6. Have difficulty balancing and coordinating body movement 
7. Have loss of sensation in body due to paralysis, Leprosy etc.
8. Have deformity of body like hunch back or are dwarf.

Source-http://www.languageinindia.com/jan2014/disabilityinindia2011data.pdf
11



2.B i CEREBRAL PALSY

Cerebral palsy (CP) is a group of permanent movement disorders that appear in early childhood. Signs 
and symptoms vary among people. Often, symptoms include poor coordination, stiff muscles, weak 
muscles, and tremors. There may be problems with sensation, vision, hearing, swallowing, 
and speaking. Often babies with cerebral palsy do not roll over, sit, crawl, or walk as early as other 
children of their age. Difficulty with the ability to think or reason and seizures each occurs in about one 
third of people with CP. While the symptoms may get more noticeable over the first few years of life, 
the underlying problems do not worsen over time. Cerebral palsy is caused by abnormal development 
or damage to the parts of the brain that control movement, balance, and posture. Most often the 
problems occur during pregnancy; however, they may also occur during childbirth, or shortly after 
birth. Often the cause is unknown.

IR-14
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2.B ii PARAPLEGIA

Paraplegia is an impairment in motor or sensory function of the lower extremities. The word comes 
from Ionic Greek: "half-striking". It is usually caused by spinal cord injury or a congenital condition such 
as spina bifida that affects the neural elements of the spinal canal. The area of the spinal canal that is 
affected in paraplegia is either the thoracic, lumbar, or sacral regions. Common victims of this 
impairment are veterans or members of the armed forces. If four limbs are affected by 
paralysis, tetraplegia or quadriplegia is the correct term. If only one limb is affected, the correct term 
is monoplegia.Spastic paraplegia is a form of paraplegia defined by spasticity of the affected muscles, 
rather than flaccid paralysis.

13



Muscular dystrophy (MD) is a group of muscle diseases that results in increasing weakening and 
breakdown of skeletal muscles over time. The disorders differ in which muscles are primarily affected, 
the degree of weakness, how fast they worsen, and when symptoms begin. Many people eventually 
become unable to walk. Some types are also associated with problems in other organs. There are nine 
main categories of muscular dystrophy that contain more than thirty specific types. The most common 
type is Duchenne muscular dystrophy (DMD) which typically affects males beginning around the age of 
four. Other types include Becker muscular dystrophy, facioscapulohumeral muscular dystrophy, 
and myotonic dystrophy. They are due to mutations in genes that are involved in making muscle 
proteins. This can occur due to either inheriting the defect from one's parents or the mutation 
occurring during early development. Disorders may be X-linked recessive, autosomal recessive, 
or autosomal dominant. Diagnosis often involves blood tests and genetic testing. There is no cure for 
muscular dystrophy. Physical therapy, braces, and corrective surgery may help with some 
symptoms. Assisted ventilation may be required in those with weakness of breathing 
muscles. Medications used include steroids to slow muscle degeneration, anticonvulsants to 
control seizures and some muscle activity, and immunosuppressant to delay damage to dying muscle 
cells. Outcomes depend on the specific type of disorder.

2.B iii MUSCULAR DYSTROPHY
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Poliomyelitis, often called polio or infantile paralysis, is an infectious disease caused by the poliovirus. In 
about 0.5% of cases there is muscle weakness resulting in an inability to move. This can occur over a 
few hours to few days. The weakness most often involves the legs but may less commonly involve the 
muscles of the head, neck and diaphragm. Many but not all people fully recover. In those with muscle 
weakness about 2% to 5% of children and 15% to 30% of adults die. Another 25% of people have 
minor symptoms such as fever and a sore throat and up to 5% have headache, neck stiffness and pains 
in the arms and legs. These people are usually back to normal within one or two weeks. In up to 70% of 
infections there are no symptoms. Years after recovery post-polio syndrome may occur, with a slow 
development of muscle weakness similar to that which the person had during the initial infection. 
Poliovirus is usually spread from person to person through infected fecal matter entering the mouth. It 
may also be spread by food or water containing human feces and less commonly from infected saliva. 
Those who are infected may spread the disease for up to six weeks even if no symptoms are present. 
The disease may be diagnosed by finding the virus in the feces or detecting antibodies against it in the 
blood. The disease only occurs naturally in humans.

2.B iv POLIOMYLITIS
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Amputation is the removal of a limb by trauma, medical illness, or surgery. As a surgical measure, it is 
used to control pain or a disease process in the affected limb, such as malignancy or gangrene. In some 
cases, it is carried out on individuals as a preventative surgery for such problems. A special case is that 
of congenital amputation, a congenital disorder, where fetal limbs have been cut off by constrictive 
bands. In some countries, amputation of the hands, feet or other body parts is or was used as a form 
of punishment for people who committed crimes. Amputation has also been used as a tactic in war 
and acts of terrorism; it may also occur as a war injury. In some cultures and religions, minor 
amputations or mutilations are considered a ritual accomplishment. Unlike some non-mammalian 
animals (such as lizards that shed their tails, salamanders that can regrow many missing body parts, 
and hydras, flatworms, and starfish that can regrow entire bodies from small fragments), once 
removed, human extremities do not grow back, unlike portions of some organs, such as the liver. 
A transplant or a prosthesis are the only options for recovering the loss.

2.B v AMPUTATION
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2.C MANUFACTURERS

ALIMCO: Artificial Limbs Manufacturing Corporation of India

VISSCO: Vijay Scientific and Surgical Company

PARAMOUNT SURGIMED LTD.

M. TECHNOLOGIES

ANAND MEDICAL

SAYANI SURGICALS 

MANISH STEEL INDUSTRIES

MAHAVIR SURGICAL LTD.

17



2.C i EXISTING PRODUCT CATEGORY

Paramount Wheel chair PWc 902Gc
Reclining High Back Moveable Armrest

There are many different types of wheelchair categories currently available in market. Every category 
has different models suited for different users. Some of the wheelchair of different categories are 
shown below:

VISSCO Wheelchair with commode

ALIMCO Wheelchair Folding Child size 
MAMTA (TD 2 A 06)

Source-http://www.thrifthomecare.com/Catalog/Product/178/Paramount-Wheelchair
http://www.vissco.com/painsolutions/walking-and-mobility-aids/wheelchair 18



VISSCO Wheelchair 200MM

Sayani Surgical Wheelchair 100MM

Sayani Wheel Chair - Recliner

Source-http://www.sayanisurgicals.com/wheel-chairs
htmlhttp://www.alimco.in/content/841_1_WheelChairs.aspx 19



3. USER RESEARCH

I had conducted two weeks user study within the IIT campus by myself as a user.
:For better learning and experience I have used wheelchair in my day to day life.
:To get a hands on feelings it was a great idea.
:By this I could understand the problems very  well.

H14-IDC --- H14-Mess --- H14-IIT Hospital --- IDC-SJM SOM --- H14-H15 --- SOM-IIT Hospital --- H15-Central library

20



3.A PROBLEM IDENTIFICATION

:hectic in holding push rims (due to distributed force applied by hands)

:width of  wheelchair create trouble while accessing elevator

21



::Stress in hand while steering the wheelchair due to this kind of handle

:problem in reaching the table and non adjustable height of table for ease of work which increases 
repetitive stress injuries like wrist, back and shoulder injuries.

3.A PROBLEM IDENTIFICATION
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3.A PROBLEM IDENTIFICATION
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3.A PROBLEM IDENTIFICATION
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3.A PROBLEM IDENTIFICATION

25



:Light in Weight

:Cost effective

:Highly visible frame colour

:Correlation between disability and poverty

:Facing problem while defecating

:No ramp for wheelchair in Best Buses

:Unfortunately, India is  not disabled friendly Country

:There is difficulty in shifting the patient from wheel chair to auto rickshaw and other vehicles

:Dignity of the user-Aesthetically it should not look like hospital equipment

:NGO and Govt. distributed wheelchairs are not up to standards

:many of them don't know-is it a good or bad design

3.B VOICE OF USERS
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3.C PRODUCT EXPLORATION

This step was taken to understand the anatomy of product so that I could know the correct 
terminology of wheelchair parts.

Areas of exploration 
Existing product disassembling to know the utility of each parts.
comparison between other two existing products to know the following factors:
cost
affordability
weight of available /existing wheelchairs
use of material

27



3.C i PRODUCT ANATOMY

28



3.C ii DISASSEMBLING OF PRODUCT 

29



3.C iii PRODUCT COMPARISON

30



3.D STUDY OF LIGHTWEIGHT MATERIALS

Coconut Husks and Fibre Reinforced Polymers:
coconut fibre is a natural fibre extracted from the husk of coconut and used in making of 
various kind of products. With the application of epoxy with this we can fabricate any desirable 
shape. This is relatively new category of composite materials that combine stiffness and 
strength with weight reduction and corrosion resistance.

IR-11
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3.D ALUMINIUM EXTRUDED SECTIONS
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3.D POLYPROPYLENE

Polypropylene (PP), also known as polypropene, is a thermoplastic polymer used in a wide variety of 
applications including furnitures,plastic parts and reusable containers of various types,automotive 
components. An addition polymer made from the monomer propylene, it is rugged and unusually 
resistant to many chemical solvents, bases and acids. It can be moulded. It is very light in weight

IR-13

IR-12
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4. ERGONOMIC CONSIDERATION

Polypropylene (PP), also known as polypropene, is a thermoplastic polymer used in a wide variety of 
applications including furnitures,plastic parts and reusable containers of various types,automotive 
components. An addition polymer made from the monomer propylene, it is rugged and unusually 
resistant to many chemical solvents, bases and acids. It can be moulded. It is very light in weight

34



4. A BODY DIMENSIONS

Source-Human Factors in engineering and Design, by Mark S. Sanders and Ernest J.
35



Source-Human Factors in engineering and Design, by Mark S. Sanders and Ernest J.

4.B SEAT DIMENSIONS

36



Source-Human Factors in engineering and Design, by Mark S. Sanders and Ernest J.

4.C NECESSARY SUPPORTS
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Source-Human Factors in engineering and Design, by Mark S. Sanders and Ernest J.

4.D SITTING POSTURE AND RECLINING  ANGLE 
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IR-3

Source-Human Factors in engineering and Design, by Mark S. Sanders and Ernest J.

4.E DIMENSION BENCHMARKING
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5.DESIGN BRIEF

IR-10

To redesign a lightweight wheelchair (Weight reduced by 30%) 
so that it can enhance the comfort level of users in day to day 
life activity with the ease in manoeuvrability.

Following points are also taken forward for the user-cantered 
design:
Foldability-Reducing volume after folding
Portability

The challenge lies in making the innovation scalable on  a mass manufacturing level.
This is because of the  increase in NGOs requirement of low production cost of wheelchairs for their 
strategic CSR initiatives.

40



6.DESIGN DEVELOPMENT

Following steps are taken forward for the ideations and concepts generation:

Implementation of user study which has been conducted by me as a user.

Study of the natural and manmade objects which are capable of carrying much more than their 
own weight.

Taking inspiration forward for the concept generation.

41



6.A INSPIRATIONS

Which Are Capable of Carrying Much More than Their Own Weight.
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TOUGH
PORTABLE

RESILIENT

Following are the keywords for explorations for the best user-centered design of wheelchair

6.B KEYWORDS
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6.C EXPLORATION
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6.D IDEATIONS
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I have implemented the outcomes from the user study which has been conducted by me as a 
user.Inspirations are taken forward for every concept generation.

6.E CONCEPTS
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CONCEPT 1
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CONCEPT 2
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CONCEPT 3
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CONCEPT 4
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CONCEPT 5
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6.F MOCKUPS
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7. FINALIZING THE CONCEPT

57



8 CONCEPT REFINEMENT AND PRODUCT PACKAGING
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8.A DRAWINGS
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8.B DETAILS
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8.C FINAL PRODUCT
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8.C PHYSICAL MODEL
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