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The sun rises in the morning, about 6:00 am and the alarm is buzzing. You shut the alarm 
off, get out of bed and brush your teeth, shower, get dressed and eat breakfast. Then at 7:00 
am you are ready to do your daily routine. Now let us look at this same process for people 
with physical limitations. The alarm is buzzing at 5:30 am to allow for extra time to do 
common tasks. It is difficult to shut of the alarm because the switch is too small and hard to 
locate. When you go to brush your teeth you have trouble getting the cap off the toothpaste. 
It is hard to turn on the water because of the spherical shape of the handle. Your joints hurt 
and you get fatigued from getting dressed. Breakfast poses a greater challenge due to all the 
twisting and turning of lids and the weight of containers. Buttering toast is a feat due to the 
difficulty in gripping the knife handle. Pouring milk in your coffee is difficult, if not 
impossible, because of the weight of the milk carton. Drinking the coffee is hard because the 
handle is too small. After all this you take a moment to catch your breath and by 7:00 am 
you are ready to do your daily routine.  
 Buttering toast should not be this individual’s greatest feat of the day; life should be 
simple for all people. It is evident by the above scenario that there is a necessity for 
universally designed products. In order to achieve this, it is essential to increase the industrial 
designer’s awareness of the needs of the physically disabled, children, and elderly. This can 
be attained by introducing to designers a variety of tools in order for the designer to gain a 
comprehension of specific physical limitations. Ultimately, what needs to be identified are 
specific disabilities in terms familiar to designers, as well as physical guidelines that will help 
develop more intelligent universal products.  
 
What is Universal Design? 
 
 According to the Center for Universal Design, the definition of universal design is 
the "design of products and environments to be usable by all people, to the greatest extent 
possible, without the need for adaptation or specialized design. The intent of universal 
design is to simplify life for everyone by making products, communications, and the built 
environment more usable by as many people as possible at little or no extra cost. Universal 
design benefits people of all ages and abilities.1" An example of a universal design is 
demonstrated by comparing a doorknob, a door handle, and automatic doors. The doorknob 
is least universal due to its difficulty to grip or open while carrying objects. The door handle 
simplifies the task of opening the door by allowing people with limited grip strength or loss 
of digits to open the door. The most universal is the automatic door; it does not require any 
strength or effort of the user to open the door, thus making it usable by as many people as 
possible. 
 The concept of universal design is not to produce products for the physically 
handicapped, but to design products for the general public that are easily used by all people, 
which includes people with physical limitations. It is common that designers confuse 
universal design with adaptive equipment. There is a clear distinction between the two 
concepts. When designing any product intended for sale to the general public it is critical 
that the universal design principles2 be applied. By applying universal design concepts to a 



product it not only helps people with limitations lead a more "normal" life but also makes 
the product easier to use for the general public. A good example of this is the Good Grips® 
can opener. This product makes the use of the can opener easier for all users by providing a 
larger smoother knob, easy to grip handles, good leverage, and just as importantly, beautiful 
aesthetics. 
 
Why is Universal Design Important to Understand? 
 
 In many cases universal design is misinterpreted due to a lack of understanding the 
fundamental principles. In other cases it is misinterpreted because of a lack of understanding 
of the limitations of the young, elderly, or disabled. In some cases they are blatantly ignored. 
This can cause negative consequences, such as discrimination due to the lack of utilization or 
proper understanding of the concepts of universal design. By not applying universal design 
principles to our designs, we not only discriminate towards the physically limited of today, 
but create obstacles for our own future. It is inevitable that as people grow older they lose 
certain physical and mental abilities. According to the 2000 US census the largest population 
group is aged 35 to 44. This is a major consumer group in our market today. By not 
designing with universal design principles in mind, the products introduced to market will 
fall short in function to the largest population group of tomorrow. Therefore, without a 
doubt, we are creating our own impediments and ultimately discriminating against ourselves. 
 Surely there are products that can be used to adapt the current products, but that 
hardly seems fair. Imagine yourself going to a formal engagement. It’s a black tie affair and 
all the gentlemen are wearing tuxedos. Unfortunately, you were unable button your shirt due 
to arthritis. So instead you use a stapler. The staples serve their function, to secure the shirt. 
It seems a bit far-fetched, but using adaptive equipment sometimes feels like the 
aforementioned example. Using adaptive equipment is not common; thus it makes the user 
stand out from the group. Just like staples would, if used to secure a shirt. If a product was 
designed with universal design principles in mind, it may eliminate the need for many people 
to go to extra measures of using adaptive equipment.  
 
 
 
 
How Can I Better Understand Physical Limitations? 
 
 The question still exists: how do we, as designers, educate ourselves of the needs of 
the physically disabled? The answer is simple; we must live and experience the frustrations 
and embarrassments that the physically disabled experience each day. It is impossible to 
imitate the exact limitations and emotional experiences that are encountered each day by 
people who are disabled, but to be able to capture a minute fraction of their experiences 
would bring designers one step closer to understanding the importance of the principles of 
universal design. Far too often abled people take for granted physical capabilities like sight, 
hearing, and motor skill ability. Verbal explanation does not convey the exact difficulty many 
people experience in pouring a gallon of milk. In order to demonstrate the difficulty in 
pouring a gallon of milk for people with weak arm strength, arthritis patients, children, or 
even people with temporary shoulder injury, a simple tool was developed. To communicate 
the difference, a gallon of milk was filled with lead weights, thus increasing its weight by four 
times. When used, this allowed the physically abled to gain immediate insight on what it was 



like for a person with weak arm strength to pour a cup of milk. Since the weighted gallon of 
milk appeared to look normal, test subjects did not expect it to weigh differently and were 
surprised by the difficulty to lift the device. This led to the observation and documentation 
of body posture and the natural physical corrective measures taken to offset the increased 
weight. In many cases this may be as close as a designer may get to personally experiencing 
physical limitations. 
 This experience prompted the development of additional devices to communicate 
different disabilities to the abled with instant and tangible results. Currently the devices 
explore areas directed to physical strength, mobility, as well as vision. A device to simulate 
hearing loss to different degrees is currently under development. 
 There are three categories differentiating the tools used to experience different types 
of physical limitations. To date, simplified versions of the tools are used for the study and 
evaluation of how these tools serve their function. The first category is motor skills and 
dexterity: the targeted disabilities to experience are arthritis, muscular dystrophy, multiple 
sclerosis, osteoporosis, stroke patients, paraplegic, and the elderly. The tools currently being 
developed are the weighted beverage containers, similar to the above example, motion 
limiting straps, and dexterity limiting straps, such as gloves with digits sewn together. Each 
tool has several different versions to depict different stages of the disability. For example, 
the weighted gallon of milk has three different versions. One weighs twice the amount of a 
normal gallon of milk, the second three times, and the third version weighs four times more 
than the normal gallon of milk. These devices can help depict some of the difficulties in 
conducting everyday chores, but unfortunately do not portray an example of the chronic 
pain felt by many people dealing with certain disabilities. The second category addresses 
sight. There is a wide range of visual impairments. Simply just closing your eyes does not 
allow one to understand what it is like to be visually impaired. The use of goggles with 
different degrees of frost and shades on the lenses were used to help demonstrate different 
visual impairments. In certain cases the use of a pair of funnels placed over the eyes helps 
portray tunnel vision. The third category addresses sound. Hearing loss is a common issue 
that will affect a large sum of the population. The use of earplugs, headphones, and noise 
canceling electronics are being experimented with to thoroughly mimic hearing loss and 
issues related to it. In today’s society, with electronics being prevalent in our everyday 
chores, a simple audible response from a machine is not sufficient enough to notify the user 
that a function has been completed or engaged. For example, many ATM’s provide audible 
responses only. What would be more universal is an additional tactile and visual response 
provided to the user.  
 Just as important as experiencing physical disabilities via tools, is also experiencing 
ergonomic issues presented to people of different sizes, such as children. In many cases 
children may use products designed for adults. In these situations, it is important to 
recognize the ergonomic differences and mental differences between the two groups. To 
help address the ergonomic differences, oversized cups, utensils, pencils, furniture, and 
phones are under development. These everyday devices are commonly used 
transgenerationally. By creating oversized versions of these products designers can utilize 
these tools to better understand what it is like for a person of different size to use these 
common products. Without being able to recall what it was like for you as a child to conquer 
these difficulties, it is hard to design a product to address these issues to its fullest potential.  
 Through various tools similar to these, one can better understand what it is like to 
live with physical limitations. Far too often do we take for granted the freedom we have with 



our mobility, sight, strength, and our other senses. By thoroughly understanding what types 
of limitations people may have will create better designs and more insightful designers.  
 
Application of Research  
 
 One goal of this project is to distribute and make available the resulting research to 
design and engineering programs, thus expanding the awareness of common disabilities. A 
further investigation into the potential of these tools will result in guidelines addressing the 
most common affects of different types of disabilities. The resulting data can be used for 
more specific analysis on whether a product or design fulfills the principles of universal 
design.  
 The tools being developed can be utilized in cross disciplines such as medical 
schools, staff training for retirement homes, nurses, and elementary schools to instill into 
children that disability is still a normal way of life. They can be used in design education 
schools to teach universal design as well as design consultant firms to allow for designers to 
better understand everyday difficulties of the disabled.  
 
Our Responsibility 
 
 This concept is not a novel approach; it has been practiced in different disciplines for 
decades. The question at hand is when will it be practiced in industrial design processes as a 
standard protocol in the development of new products? When will universal design be a 
requirement for all design schools to teach future designers? It is only recently that the 
government has intervened in industrial design by mandating that products must comply 
with certain sections of the Rehabilitation Act. The repercussions are that if the product 
does not comply, the government will refuse to purchase them for state or federal use. The 
importance of universal design in industrial design is as important as the ADA (American 
Disabilities Acts) placed on architecture. Design is intended to make lives of consumers 
easier, safer, and equal. It is an obligation to understand and apply the principles of universal 
design to our products. Failure in doing so not only discriminates towards many people 
today but also to ourselves in the near future. 
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