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1 - INTRODUCTION 

Many of the problems disabled people face in their daily lives are due more to their environment than to their 

specific condition. For example someone in a wheelchair can’t enter a building not because they are wheelchair 

bound, but because the building does not provide a ramp.  Kitchin and Law (2001) have used the term “the 

bladder’s leash” to describe the restricted mobility of wheelchair users in the urban environment by the absence 

of accessible public toilets in cities. In addition, older people too are limiting the amount of time they are away 

from home explicitly due to the lack of available accessible toilet facilities. Personal hygiene is a significantly 

difficult activity which is an integral and inevitable fact of our daily life (Kira, 1976, 242). Goldsmith (1976) 

points out that an inaccessible public lavatory can induce a crisis. He also observed that “among disabled people, 

the accessibility of public lavatories is of greater importance than for any other building type”, (p.356). 

Among the conditions causing disability are, neurological conditions including cerebral palsy, spinal cord injury, 

and multiple sclerosis; physical disabilities rooted in the skeletal system, muscular dystrophy and amputation for 

instance, Immune system impairments such as AIDS; and secondary conditions such as hearing, cognitive, and 

sensory impairments. 

According to Census Disability Status: 2000, 6.8 million (2.6 percent) of Americans have a condition causing 

difficulty in dressing, bathing, or getting around inside the home. There are also an estimated 1.4 million 

wheelchair users in the United States (Kraus, 1996). Toileting is one of the activities that people with functional 

limitations especially spinal cord injured patients expressed problems with. According to NHIS-D survey 52.6 

percent of the participants had major difficulties with toileting (Kaye, et al. 2003). We also have to take into 

consideration the 77 million members of the Baby Boomer cohort which have reached the age of retirement in 

2008 and aging challenges are their next stop. With this influx of need for universally designed products and 

spaces into the marketplace, product designers are increasingly confronted with the challenge of creating 

universally designed barrier free environments and products for people with functional limitations. 

2 - WHAT IS VALUABLE TO USERS 

Restroom environments can be extremely dangerous for the wheelchair users of different categories. Users are 

usually more attracted to designs based on their special needs but not interested in products that create or suggest 

a state of illness. These factors especially in assistive products can remind the user of their inability to perform 

an ordinary task and cause negative feelings such as disgust or frustration which make the user uncomfortable 

with or simply stop using these products. 

Carefully designed products for users with disabilities will increase their independence, level of activity, well-

being, and self esteem. If a product has positive affects on the user, this will after a time contribute to pleasant 

feelings and to improved well-being. Unpleasant feelings such as disgust, boredom, dislike, irritation and 

insecurity might also be elicited from products when the user’s attitudes towards the products are mismatched. 

These products can affect self-concept. 
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Olander and Sperling (2006) discuss the fact that products which are designed to meet both the functional and 

emotional needs of users will be experienced more positively, and contribute to their pride by strengthening their 

self-concept. These products can at the same time influence how society approaches the user. They also discuss 

that meaningfulness of the object has great effect on the emotional reaction to the product. So for instance if a 

product is designed to help wheelchair users access the restroom easier but they can’t operate it or if they can’t 

figure out how to operate it, it would be embarrassing for them to ask someone else for help and this negative 

feeling spreads to other parts of their life and in the long run will hurt the user’s emotions and result in 

depression. A meaningless product is operationalized as a product that the user does not wish to interact with 

(Olander et al. 2006) as such products will have negative affects on the user and will result in negative emotions. 

These emotional responses from users can create patterns that a designer can use for developing their design 

framework.  

As Donald Norman (2004) proposed in his book ‘Emotional Design’, there are three types of emotional design. 

The first type, visceral Design, is based on ‘visceral emotions’ and is concerned with product appearance. The 

second type, behavioral Design, is based on ‘behavioral emotions’ and is concerned with the pleasure and 

effectiveness of use. The third type, reflective Design, is based on ‘reflective emotions’ and is concerned with 

self-image, personal satisfaction, and memories. Norman (2004) also points out that the objects which have 

positive affects on the users tend to broaden the creativity of the user and make the user relaxed and happy. 

During this course of happiness users will easily forget the details of problems and will solve them in a more 

creative way. But products that have negative affects on the user will make the user more anxious and this will 

result in the user being more focused on the details of the problematic and annoying parts of the experience 

making the user feel and the user will end up frustrated and disappointed. As a result emotional design can make 

the user experience more simple, easier to understand, and meaningful.  

3 - RESEARCH STRATEGY 

A Methodological triangulation (Cohen, 2000; Denzin 2006) strategy was used for this study in order to make 

the research process open for new methods and tools based on the ability of the participants to respond to each 

inquiry. Pilot studies with an open sampling of wheelchair users and caregivers as well as family and friends of 

wheelchair users were conducted prior to the actual data collection.  

4 - METHODS 

4.1 THROUGH OTHER EYES  

It is necessary for the designer to see through the users’ eyes. ‘Through Other Eyes’ was a training program 

developed in Canada, and later used in countries like United Kingdom. One of the pioneers of this method is 

well-known author and designer Patricia Moore. In this method researchers usually try to understand the user 

experience by putting themselves in their shoes.  For the purpose of this research, we restricted our joints and 

acted like using a public accessible restroom while using a manual wheelchair.  
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discover many other emotional connections or disconnections by monitoring facial expressions and movements. 

It also allowed respondents to talk about things that they couldn’t remember when they were being interviewed. 

It is not unusual for a user to completely ignore some of the emotional or physical problems of a product or a 

space due to the fact that they are accustomed to the situation and do not notice it any more. So it is critical to 

examine the user interactions with the space to discover unnoticed problems and issues. 

During the interview, participants were asked to talk about their negative emotions towards the public restroom 

and to explain the reasons behind those emotions. They also were asked to describe what they wished they had in 

a public restroom and what they didn’t wish to interact with in a public restroom. 

4.3 VIRTUAL ETHNOGRAPHY 

Various Internet environments including blogs, message boards, mailing lists and video blogs were used in this 

study [image 5]. Virtual ethnography (Hine 1998) is a valuable tool for design anthropologists and design 

researchers which helps them with understanding user cultures based on connection, diversity, heterogeneity and 

incoherence (Hine 1998). Internet permits autonomous exchange between persons experiencing similar situations 

which can be synchronous (chat) or asynchronous (discussion forums, newsgroups). One of the advantages of 

health related online services (Health 2.0) is the ability to make contact regardless of the time and place. This 

especially helps the integration of socially isolated chronically sick patients into communities (Wesemann and 

Grunwald, 2008).  The anonymity of the Internet eases the search for psychological help through storytelling, 

especially for persons with disability who are often afraid or ashamed to speak openly about their private issues. 

The Internet is particularly empowering for this user group through providing a tool for emotional support and 

exchange of personal experiences.  

It is worth highlighting Orgad’s work (2006), in which she points that the Lack of audio visual cues and physical 

presence of the users on the Internet motivates patients to reveal their experience more openly through 

storytelling in various internet environments including blogs, message boards, mailing lists and personal 

journals. The anonymity allows patients control over their self-identity and people’s reaction to their physicality. 

What they type is the only representation of them 

(Orgad, 2006). 

In order for the researchers to become more familiar 

with the language of the users and with the subject 

matter, a passive observation of video blogs in different 

discussion boards and forums was conducted initially. 

Many researchers see this approach as ‘Lurking’. 

Although there are many discussions regarding whether 

or not ‘lurking’ is a valid method for virtual ethnography 

(Richman, 2007), many researchers have used it solely 

for their research (Denzin, 1999 and Schaap, 2002). 

Image5 – video blog for para/tetraplegics 
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The researchers also conducted an interview from 6 users of an online paraplegia chat room namely 

Apparalyzed. The informants were interviewed in course of a 2 hour chat on their previously created chatroom. 

After the researcher introduced the research the users were encouraged to share their ultimate private issues and 

emotions. This was only possible through anonymity of the users.  

4.4 DIGITAL ETHNOGRAPHY 

Digital ethnography (Murthy, 2008) was also used in this study. In an online questionnaire 53 participants were 

recruited through Health 2.0 websites. The questionnaire included 80% open ended questions to facilitate 

participant story telling. 

5 - RESULTS 

Constant comparative analysis was used as primary data analysis technique to develop an understanding of the 

relations between various pieces of data and to create categories for them. This technique was originally 

developed for use in the grounded theory methodology of Glaser and Strauss as a tool oriented toward finding 

patterns and commonalities within human experience (Thorne, 2000).   

5.1 CATEGORIES 

This study resulted in a more comprehensive understanding of the users and their attitudes and emotions towards 

public restrooms. After 10 participatory interviews, the virtual ethnography of 6 users, and the collection of 

survey results from 53 participants, the researchers looked for patterns and surprisingly found out that almost 

none of our participants use public restrooms for solid waste elimination and respondents reported using public 

restrooms for liquid waste elimination very differently based on their level of disability. And their experience in 

and consequent emotions towards public restrooms were different. Users categories based on their level of 

abilities are shown below [image 6].  

 

Many different aspects other than the level of disability itself were involved in our user categorization. These 

factors are presence of sensation in bladder and bowel, gender, level of comfort with performing personal 

hygiene in public facilities, level of sensitivity to infections, level of spasms received due to muscle stretch, 

weight of body and strength in arms.  

Image6 – physical disabilities categories 
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Based on the findings wheelchair users were categorized into two major categories:  

 

Category A: this category is comprised of those who have sensations in their bladder or in other words they can 

tell when they should go. These users have non-reflex bladders and mostly use the restroom for catheterization 

more than 4 times a day. This category also contains the users who transfer on the toilet.  

Category B: category is comprised of those who don’t have sensations in their bladder or in other words they 

can’t tell when they have to go but their bladders are reflex, meaning that it will empty itself in a sudden 

muscular contraction that the user can not sense it. These users usually use indwelling catheters and leg bags to 

collect their urine and they use restrooms to empty their urine bags. These are mostly users with the least amount 

of functions in their hands so some of them cannot open the valve on urine containers and consequently need 

assistance in the restroom. These users always struggle with the embarrassment of having someone else assist 

them in the restroom. Not being able to perform personal hygiene causes negative emotions like embarrassment 

and anxiety.   

Category A is divided into female and male users due to the differences in male and female anatomy and the way 

in which the accessible restroom is used. Not all of the male wheelchair users like or can use urinals specifically 

because it’s outside the stall and it’s “embarrassing” or “weird” for them to use the urinal. They prefer to use the 

toilet bowl instead of men’s urinals. These users expressed emotions like disgust, embarrassment, hate, 

insecurity, feeling weird, and anger.  

In this category, Male users who cannot stand, use a catheter and an extender to empty their urine two or three 

times a day while they are away from home. Most of the users in this category have enough strength in their 

hands to empty their bladder using a catheter and extender without needing assistance. Since catheters need to be 

disposed of after each usage our participants mostly complained about not having a reachable and big enough 

trash can inside the stall. In order to take the catheter out of the stall most respondents have to put it on their lap 

while exiting the stall which soils their trousers. In addition to that, taking the catheter out of the stall was 

AB 
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perceived as very “embarrassing” for the users. For those who use catheters it is very critical to keep everything 

sanitized to prevent infections.  

Female wheelchair users who have sensation in their bladder are categorized into two groups. 1: Those who have 

enough strength in their arms and hands to help with transferring on the toilet, and 2: Those who don’t have 

enough strength. These users use disposable catheters and containers only to collect the urine and pour it into the 

toilet. These users usually carry wipes to sterilize their hands and the insertion spot.  

 Category B is divided into two sub categories. The first sub category is users with very little function in their 

arms and hands. These users have no other choice but to use an electrical wheelchair. Some of these users install 

an automatic valve opener on their catheter so all they have to do is to “get high enough for their feet to reach the 

top of the toilet and push a button” James, one of the participants said. If their wheelchair is not equipped with 

the automatic leg bag, they have to have someone’s help. This sub category of users expressed emotions like 

fear, anxiety, and disgust. The reasons were not having enough space to maneuver around in the stall; not enough 

space for them to elevate their wheelchair; the fact that these users cannot see where the urine is pouring; there is 

not enough space for the caregiver; the users can’t lock the stall door; sometimes the toilet is too high for their 

wheelchair; and finally, often they can’t flush or clean the toilet after leaving. 

The second sub-category is comprised of users who have some functions in their hands and arms and can open 

the valve on their leg bags by themselves. These users expressed problems with getting close to toilet seat since 

their wheelchair hits the toilet and these users use a container to solve this problem. This sub category of users 

expressed emotions like stress, disgust, fear of infection, lack of enough privacy, and feeling weird and 

uncomfortable. These are due to the lack of appropriate products for their particular needs. All they need is 

drainage at the right height and right proximity to eliminate the need of an extender or a container. This will 

make the process more hygienic and it will prevent possible infections. 

6 - USER SCENARIOS 

Joe is a ‘Category A’ user and he is not able to stand up. He uses a catheter and an 

extension tube. He has to keep his extension tube clean all the time but we noticed 

that his extension tube was under his seat and also that he puts it on his lap and 

touches it with his hands. This can cause infections in his bladder which can lead to 

heart attacks. He expressed emotions like frustration, and fear of infections.  

James is a ‘Category B’ user.  He does not have sensations in his bladder and wears 

an indwelling catheter attached to a leg bag. Since he wears shorts almost all the time 

he wears his leg bag on his lap. His roommate helps him most of the time with 

opening the valve of his leg bag before emptying it in toilet bowl. He uses public 

restrooms twice a day and the experience for him is embarrassing, and stressful. He 

also feels powerless, restricted and unsafe.  
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James is a ‘Category B’ user with no sensation in his bladder and only one arm 

muscle working and he uses an automatic catheter opener. He first has to elevate his 

chair high enough for the tube to be on top of the toilet. Sometimes toilets are too 

high and his only alternative will be the floor drain “which is not the best thing to 

do” he said. The only thing he needs is a “hole on the ground”. He usually feels 

unsafe in the restroom.  

Rebecca is a ‘Category A’ user and she has very powerful arms. She has sensation 

in her bladder and uses the restroom every four hours. She undresses on the chair 

and transfers on to the toilet. She usually feels frustrated, stressed, disgusted, weak, 

and angry when she uses the public restroom. 

 

7 - USER INSIGHTS 

Various issues were brought up by users such as the lack of a shelf in the stall. Rita, one of the participants said 

“I use the grab bars to put my stuff on” and also Aaron, another participant said “I always carry my things on my 

lap and when I go to the restroom, I’m like: oh, damn” as he has no other choice but to put his stuff on the 

ground. Getting in and out of the restroom is another issue for the users. Mostly there is not enough maneuvering 

space in most of the stalls. James, said” It’s frustrating, when I can’t turn around and close, I just don’t care” and 

he leaves the door open.  

Another common issue was the use of accessible stalls by able bodied people. “I always get angry and frustrated 

then I say something to them and I’m sure they feel bad all they” Lisa said. Almost all of our participants 

expressed that when they go to use the restroom, they need to go immediately, and they are annoyed to see a non 

disabled person using the restroom “But I don’t know how to stop that” Aaron said. He believes it’s a cultural 

issue.  

Users need to feel safe in the stall, specifically because their bones are fragile and falling could be very 

dangerous for them. Opening and stretching legs for most of the users are impossible since it causes spasms so 

even if they transfer they have to do it very slowly and without stretching legs or opening them. Designers have 

to reduce negative affects from the accessible public restrooms as much as possible to reduce stress and 

consequently reduce danger of accidents in restrooms. Almost none of the users use the toilet to transfer on to; 

wheelchair users mostly catheterize. Catheterization requires a surface to put tools on, and drainage for disposal. 

Wheelchair users use the toilet for drainage and this causes stress and embarrassment. Sometimes the height of 

the toilet prevents them from using gravity to empty the urine bag or their bladder.  

8 – CONCLUSION 

Inclusive design of barrier free public restrooms does not necessarily mean keeping the old design and simply 

changing the dimensions of it. A barrier free stall should have necessary products to accommodate different 
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Concept 3:  

This toilet has a urinal attached to it which can be opened and closed using a motion sensor and it helps the users 

of automatic catheter opener.  

 

 

Concept 4:  

This design accommodates the needs of both consumer groups, manual as well as electric wheelchair users who 
often catheterize in order to eliminate their liquid waste in a public restroom. This product has a moving part that 
acts as an adjustable waterless urinal which opens through triggering a motion sensor and closes up with a slight 
pressure. This helps users who have less strength in their arms to use it independently. The lower part is designed 
for users of indwelling catheters who operate their catheter valve opener manually or electronically through their 
electric wheelchair. This can also eliminate dangers of elevating the wheelchair inside the restroom stall. 

 

 

 

 

 

 

 

 

 

 

 

Concept 4 

Image5 – video blog for para/tetraplegics 
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10 – USER EVALUATION  

An online user evaluation of 40 users were conducted where users voted for the most helpful design based on their 

disability. The last concept which is the combination of the first two concepts received 71% of the votes. 

 

 

11- FINAL PROPOSED CONCEPT 

Tavana requires minimum space and this allows for installation of this fixture in most accessible stalls without the need for 

renovation. The installation requires a small opening on the floor for the bowl to be placed in. Since Tavana is waterless 

there is no need for plumping for water however, there is a need for connecting this fixture to the buildings’ sewer system. 

Moreover, there is a need for electricity since the moving part of the fixture requires electricity to operate. 
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User Scenarios 

 

Logo 
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