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Abstract 

By understanding the bathing needs, preferences and experiences of older adults, 
it becomes apparent that these are not being satisfied by the majority of bathing 
products & environments currently interfaced with by this population. 

This Master's Degree Project considers the needs of older adults, and then 
proposes a more inclusive bathing environment that other populations may also 
benefit from. It further challenges the conventions, which we have come to accept 
as standard, in our bathing environments. 

The first sections of this document identify the issues that could potentially impact 
the design of a bathing product intended for older users. These include an 
identification of the changes which accompany human aging, a review of the 
various bathtub & shower productscurrently available, as well as of the approaches 
which are typically applied to the design of products intended for people with 
unique requirements. The next sections seek to understand what parts of the 
bathing process (if any), cause difficulty for older users and what these problems 
stem from. Utilized in this user research component are the methods of focus 
group sessions, user observation & personal interviews with bathers, and 
questionnaires distributed to the care-providers of dependent bathers, The final 
sections outline the target user group, the type of product to be developed and 
the environment within which the product is to be implemented, concluding with 
the design of the proposed bathing unit. 
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of all ages, inconvenience and compensated personal well being are other factors 
that often directly affect older users. Psychologically, the inability to care for 
one's self can sometimes be just as much of a hazard as the physical injuries 
that can result from a fall. According to one survey of 1,500 non-institutionalized 
people over the age of 55 in 1983, "using the shower or tub was one of the 
sixteen problem areas identified for maintaining activities of daily living (Mullick, 
1993). "For many elderly people, the point when assistance is needed in the 
bathroom is critical and often represents a turning point and challengz in terms of 
the person's outlook. It serves as the last reminder that one has regressed to a 
helpless level, can no longer cope or function by oneself and therefore must 
depend on some form of assistancet' (Ahmadi, 1996). 

The objectives of this MDP will be to show that: 

a) human factors user research is an effective and necessary element in the 
design process; 

b) designing for a specific population's requirements results in 'good design' 
which other populations may also benefit from; and 

c) unlike the institutional appearance of many assistive and accessible products 
currently on the market, high aesthetic qualities may be present in products 
intended for users with unique physical requirements. 

1.3 Methodology 
1.3.1 Backgmund Rasaarch 

An initial familiarization with the topic of human aging was acquired prior to 
commencing this project, assisting by having outlined potential literature resources 
which proved to be useful during this stage of the research. The objectives of the 
background research were to acquire an understanding of the physiological, social 
and psychological changes accompanying the aging process, the population 
characteristics of adults 60+ years old, to review recently developed and historical 
bathing-related products, and to evaluate the different design approaches currently 
k i n g  applied to the design of products for elderly and special needs populations, 
The following methods were employed: 

- Literature search. 

-Attendance of "Designing for the 21 st Century: An International Conference 



on Universal Design", Hempstead, New York, June1 7-21, -I 998; 
correspondence with Conference Presenter Abir Mullick from The University 
at Buffalo IDEA Center. 

-Tour of the FIAT manufacturing facility in Winnipeg, Manitoba; discussions 
with the Company's Marketing Director and Marketing Assistant. 

-Tour of Ten Ten Sinclair's ProductABlLlTY functional assessment suite in 
Winnipeg, Manitoba including discussions with the Consulting Service's 
Manager regarding accessibility, product sourcing, universal design and 
barrier-free design. 

1,3.2 Usar Rasamrch 

While the resources used to acquire the background research provided valuable 
information regarding where in the home accidents occur and the number of 
people annually injured while bathing, information was lacking in regards to, for 
example, which part of the bathing process causes the most difficulty for older 
users. Being aware that safety problems exist within currently available bathing 
products is one thing, however, it is even more important to know where these 
problems stem from. Due to budget and time constraints, three methods of data 
collection were therefore employed to provide this type of information, and helped 
to obtain essential qualitative data on the bathing needs, preferences and 
experiences of older adults and their care providers: 

- Focus group sessions with bathers. 

- Simulated observation and personal interviews with bathers. 

- Questionnaires & personal interview with the care-providers of dependent 
bathers. 

Information regarding the opportunities for dependent bathers to receive assistance 
and the conditions which typically prevent older adults from bathing independently 
was acquired by interviewing two nurses working with older adults requiring bathing 
assistance. Speaking with individuals who work directty with older adults requiring 
bathing assistance helped to provide a more personal interpretation of the factors 
that contribute to bathing dependence. 



2 Background Research 
2.1 Consumers 

'Products customized for older consumers - but not advertised as such - will find 
a loyal, affluent audience" (Ernsf & Young, 1990). 

The U.S. Bureau of the Census projected in 1991 that "by the year 2000, the 
world population of those 65 and above will be over 41 9 million people - a number 
larger than today's combined populations of Japan (123,642,000), Brazil 
(1 52,505,000), France (56,358,000), and Germany (78,475,000)" (Pirkl, 1994). 
Now that the year 2000 is just around the corner, and many of the demographic 
projections of the past few decades are beginning to be realized, produci 
development for aging consumers is no longer a matter of adding a few selective 
products to existing product lines as an effort of springboarding oneself ahead of 
the competition, but it is necessary to merely keep up with those who have 
already recognized the shortcomings of many of the products interfaced with by 
this population, It is furthermore in the understanding and subsequent 
accommodation of the needs and services demanded by today's elderly and 
aging (baby boomers) consumers (see Figure 2-1) that will determine the 
successful development of new products and services. 

Ernst & Young (1990) indicated that 'Canada and the U.S. have much in common: 
similar consumer demographics, such as median population ages, aging 
consumers, increasingly self-reliant seniors, changing ethnic make-up driven by 
new waves of immigration, and a broadly based advance of wealth". While 
demographic differences also exist, both countries will be referenced for the 
purposes of identifying significant trends within North American elderly and aging 
populations (Ernst 8 Young, 1990). 

According to the U.S. Conference Board, the older baby boomers (born 1946-54) 
will control 40% of spending power by 2000 (Ernst & Young, 1990). This group is 
said to allocate more available income to housing (31% of expenditures) than 
does any other age group, but will still be affluent enough to be major purchasers 
of discretionary products and services (Ernst 8 Young, 1990). Other trends to 
note are that while 85% of today's adults aged 65 and over do not work, 80% are 
financially independent and therefore "have more money, leisure time and needs 
yet to be addressed than other age segments1' (Ernst 8 Young, 1990). 

Old Poltcy 
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Figure 2-1 
Product choice and accommodation are both part of 

the new marketing equation. 

The aging consumer of tomorrow will not consent to 'grow old gracefully', but will 
instead "expect science and business to provide them with products and services 
to fight the aging process on every front" (Ernst & Young, 1990). It is further 
anticipated that unlike previous generations, "people will take more responsibility 





The life expectancy of senior women is longer than that of senior men, In 1991, a 
woman aged 65 could on average expect to live another 20 years, four years 
longer than the figure for a man aged 65 (Statistics Canada, 1997). This has been 
attributed to the fact that since the early 1920's the life expectancy of women has 
increased much faster than that of men. 

Gender 

Older female adults tend to live longer, on average, than their male counterparts. 
In 1995,58% of all people aged 65 and over, 5l0/0 of those aged 55 to 64 and less 
than half of those under age 55 were female (Statistics Canada, 1997). This 
outnumbering of men by women increases even more in the older age groups. In 
1995,70% of all people aged 85 and older were women, as compared to 60% of 
those aged 75 to 84 and 54% of those aged 65 to 74 (Statistics Canada, 1997). 
Women are further projected to continue to make up a relatively large share of the 
senior population well into the next century. 

The "Cohort €mi" 
This is the term used by gerontologists to describe the effects of time and place 
as they relate to generations of people going through life at different times. 
"Common values shared by individuals born of common experiences follow each 
cohort group through their lifespan and color their views as they pass from one 
age to the next" (Pirkl, 1994). 

As stated by Pirkl(1994), fifty million baby boomers are approaching retirement 
and are helping to "tilt society's traditional views of aging with a more 
transgenerational perception". This group has been bombarded with (and has 
been at the forefront of implementing into mainstream culture) images of youth 
and activity, and does not intend to submit to the stereotypes of its parent 
generation (yesterday's and today's defining senior population). As such, the 
"atbitrary line once separating youth from age becomes blutred and faded, (and) 
65 no longer remains a relevant passage marker" (Pirkl, 1994). It is further 
suggested that a new set of aging designations replace the old in which 40 to 60 
becomes known as middle age, 60 to 80 as late adult and 80 and above as old 
age (Pirkl, t 994). 

Such 'lransgenerational overlapping" begins to re-interpret the lifespan in whkh today's 
"linear progression of education-work-retirament (leisure)" (see Figure 2-4) becomes 
replaced by a "series of cyclical activities spread throughout our lives and extending 

1900 1910 lD20 1830 1040 1850 1960 1970 1980 lW0 POW 2010 

Figure 2-3 

Life expectancy at birth. 
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Figure 2-4 

Changing views of the lifespan, 
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women living with a spouse declines even more with age. While in 1991,42% of 
women aged 65 and over were living with their spouse, only 10% of those aged 85 
and over were living with their spouse (Statistics Canada, 1997). 

For those over the age of 75, living with someone else can prove to be the difference 
between living in thecommunity or moving into an institution, especiallyconsidering 
that in 1991,67% of those aged 75 and over stated that they received 'help' (i.0. 
with housework, yardwork, meal preparation, grocery shopping, transportation, 
babysitting, money management, personal care or emotional support) regularly 
(Statistics Canada, Autumn 1993). Spouses were found to be an especially 
important source of help, of which 82% of married men and 75% of married 
women provided help to their spouse, and 81% of married men and 72%of married 
women received help from their spouse (Statistics Canada, Autumn 1993). 

While most older adults live with someone else, a substantial proportion of the 
senior population lives alone. In 1991, 28% of all people aged 65 and over ( 
800,000 seniors), lived alone (Slat islics Canada, 1 997). Senior women are 
particularly likely lo live alone. In 1991, while only 8% of people aged 15 to 64 
lived alone, 38% in the female population and 15% of men aged 65 and over lived 
alone (Statistics Canada, 1997). This was an increase from 26% for women and 
13% for men in 1971. This growing number of seniors living alone is anlicipated to 
result in an "increased demand for goods and services that enable older seniors 
to maintain an independent lifestyle" (Statistics Canada, Autumn 1993). 

Housing 8 HouaebM F8clIitiCs 

In 1991,56% of seniors aged 75 and over lived in a dwelling they owned and of 
those, 96% said they were mortgage free (Statislics Canada, Autumn 1993). 
Those who own their own homes include seniors who are both married as well as 
unattached, however those who are married tend to be more likely than others to 
be homeowners (Statistics Canada, Autumn 1993). 

While many unattached seniors own their own homes, a considerable number 
still rent their dwellings (Statislics Canada, 1997). In 1995, just over half (51 %) of 
unattached people aged 65 and over were centers, compared to only 17% of 
families headed by someone 65 and over (Statistics Canada, 1997). 

On average, the homes of seniors generally have more living space than those of 
younger people, a difference in 1995 of 2.7 rooms per person in the homes of 
families 65 and over to 2.0 rooms per person in the homes of families 15 to 64 
(Statistics Canada, 1997). It was further discovered that close to 100% of the 
homes of families headed by seniors and unattached individuals had household 
facilities including baths, flush toilets, refrigerators and telephones. 
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mortality rates resulting from a decline of the heart disease death rate 
(Statistics Canada, 1997). There has been a similar decline in the death rate 
as a result of strokes in the last decade and half, contrasting the death rates 
for cancer and respiratory diseases which have risen (Statistics Canada, 1997). 
While the heart disease death rate has fallen among seniors, heart disease is 
still the leading cause of death among seniors. In 1994, heart disease 
accounted for 31% of all deaths among Canadian seniors, while 26% were due 
to cancer, 11% the result of respiratory diseases and 9% the result of strokes 
(Statistics Canada, 1997). 

In terms of the perceived health of seniors, most describe their health in poshive 
terms, especially those living in private households (Statistics Canada, 1997). In 
1995, 73% of the non-institutionalized population aged 65 and over said their 
health was either good (34%), very good (27%), or excellent (12%) (Statistics 
Canada, 1997). 2l0/0 reported their health was only fair and 6% described it as 
poor. Despite the statements by most seniors that their overall heallh is relatively 
good, many have a chronic health condition as diagnosed by a health professional 
(Statistics Canada, 1997). In 1995,81% of all people aged 65 and over living in a 
private household reported they had at least one chronic health condition. Of 
those living in a private household, 39% said they experienced some level of 
activity restriction because of a chronic health condition (Statistics Canada, 1997). 

Arlhritis and rheumatism are the most common chronic health problems reported 
by seniors. In 1995,40% of the non-institutionalized population aged 65 and over 
had been diagnosed by a health professional with one of these problems, while 
29% had high blood pressure, 18% had back problems, 17% had chronic heart 
problems, 16% had food or other allergies, 14O/' had cataracts and 11% had 
diabetes (Statistics Canada, 1997). While only a smell proportion of seniors have 
Alzheimer's disease or other dementia (8% in 1991), a substantial proportion 
have somo problems with cognition in which they are forgetful or they have difficulty 
thinking. In 1995,33?40 of all people living in a private household reported they had 
these kinds of problems (Statistics Canada, 1997). 

Slatistics Canada (1997) indicated that in 1995, approximately one in ten seniors 
suffered an injury. Seniors, however, were found to be generally less likely than 
younger people to be injured. For example, among those living in a private 
household, 9% of people aged 65 and over, compared to 1 1 % of those aged 55 to 
64, 14% of those aged 45 to 54 and 19% of those aged 25 to 44, suffered an 
injury (statistics Canada, 1997). Where these injuries occurred and what type of 
injuries were suffered were not indicated, however most seniors who suffer injuries 
are hurl in falls. In 1995,5% of the non-institutionalized population aged 65 and 
over were injured in fells (Statistics Canada, 1997). 



2.1.3 Seniors with Disabilities 

An often-misconceived belief in regards to elderly populations is than the majority 
of older adults have some type of severedisability. While a substantial number of 
seniors do have some type of minor, moderate or major disability, this group 
accounts for less than half of the population of adults over the age of 65. In fact, 
most older adults who have some form of disability live in the community and lead 
relatively similar lives to those without disabilities, however there are a significant 
number who are severely limited because of economic or environmental barriers 
(Statistics Canada, 1997). 

In 1991, nearly half (46%) of all people over the age of 65 had disabilities, compared 
with 27% of people aged 55 to 64,14% of those aged 35 to 54,8% of those aged 
15 to 34 and 7% of children under age 15 (Statistics Canada, 1997). The proportion 
of seniors with disabilities also increases with age. In 1991,84Oh of people aged 
85 and over had disabilities, compared with 57% of those aged 75 to 84 and 37% 
of those aged 65 to 74 (Statistics Canada, 1997). 

Of those with disabilities, over half have either a mild or moderate disability. In 
1991,35% of all people aged 65 and over with disabilities were considered to 
have a mild disability and 32% to have a moderate disability. 32% were considered 
to have a severe disability (Statistics Canada, 1997). 

Disability Type 

Problems with mobilitylagility are the most common types of disabilities reported 
by the elderly. In 1986,81°h of all seniors with a disability had ti mobilitylagility 
problem (Statistics Canada, Spring 1991), Vision and hearing impairments that 
are not corrected by corrective lenses or hearing aids are also common among 
the elderly. In 1995,B0/0 of people aged 65 and over living in a private household 
reported that they could not see well enough to read, even with corrective lenses, 
compared with 2% of those aged 1 5 to 64 (Statistics Canada, 1997). In the same 
year, 6% of people aged 65 and over living in a private household could not follow 
a conversation, even with a hearing aid, compared with 1 % of those aged 1 5 to 
64. 

Seniors living in an institution are even more likely to have vision or hearing 
problems. In 1995,28% of all people aged 75 and over living in an institution could 
not see well enough to read, even with corrective lenses (Statistics Canada, 
1997). Approximately a quarter of those living in institutions experienced hearing 
problems, even with the presence of a hearing aid. The prevalence of these problems 
increases even more with older age (Statistics Canada, 1997). 





frequent and cumulative injury. As one ages, the margin between the outermost 
epidermis and an underlying area of vacuolated connective tissue know as the 
dermis becomes flaltened, resulting in a reduction of surface contact and therefore 
of nutrient transfer and waste clearance via diffusion from underlying dermis 
capillary beds. There is also a decrease in the epidermal turnover rate and a 
reduction in the barrier function of the epidermis, resulting in older skin becoming 
more susceptible to chemical irritants and allergens at the same time that the 
rate of skin repair declines. As the dermis becomes thinner, the skin is given a 
transparent, loose and inelastic quality (Kart, Metress 8, Metress, 1988). 

Other changes in older skin include changes in sweat production, decreased 
dermal vascuolarity, reduced dilation and constriction of dermal vessels, and a 
loss of subcutaneous fat, all contributing to a weakening of the older adult's 
Ihennoregulation. As a result, the older adult becomes more susceptible to heat 
exhaustion and excessive chilling (Karl, Metress & Metress, 1988). 

Older skin also has a tendency to become dry and scaly due to a less well 
hydrated epidermis resulting from decreased perspiration. The degree of dryness 
present also varies according to the time of year, generally being most prevalent 
and severe during the winter months when low humidity, central heating and 
drying winds hasten the evaporation of moisture from the skin. While the itching 
accompanying dry skin can be relieved by the application of creams, oils and 
lotions, these alone may not do the trick. Fewer tub baths and more sponge 
baths are often recommended for the elderly as an attempt to reduce the frequency 
that the skin is exposed to drying conditions. Those who enjoy bath oils are often 
advised to apply them after a bath, as they tend to form a slippery coating on the 
surface of the tub (Kart, Metress & Metress, 1988). 

Tha Aging Skelstal Sy8tm 

The skeletal system helps to protect vital organs, give stability to the body, presetve 
its shape and allow for the freedom of movement and locomotion. It also acts as 
a metabolic reservoir through the continuing process of bone remodeling as calcium 
enters and leaves the bones. As the body ages, joint changes and reduced bone 
and muscle mass can lead to increased fractures and falls, stooped posture and 
shortened stature, loss of muscle power, misshapen joints, pain, stiffness and 
limited mobility. Such changes are significant as they can greatly alter an 
individual's lifestyle by making activities of daily living more difficutt, however 
most older adults are not severely limited, nor is their lifespan shortened directly 
(Kart, Metress & Metress, 1988). 

Arthritis (a generic term which basically means joint inflammation) and certain 



bone and muscular conditions are among the most common of all disorders 
affecting people over 65 years old, There are several types of arthritis, including 
osteoarthritis, rheumatoid arthritis and gout. Osteoarthritis is a defect of articular 
cartilage and is accompanied by pain, stiffness, and joint enlargement. Rheumatoid 
arthritis is a systemic disease not merely confined to the joints, and it attacks 
connective tissue throughout the body. Gout is a metabolic disease that causes 
an acutely painful form of arthritis (Kart, Metress & Metress, 1988). 

Osteoporosis is the major cause of skeletal fractures in post-menopausal women 
and older adults in general, characterized by a loss of bone density. Although all 
bones lose mass with age, some may become more critically involved than others. 
This condition is characterized as either Type I or 11, depending on where a fracture 
is most likely to occur. The vertebrae, wrist and hip are the most common fracture 
sites, however hip fractures are the most serious hazard related to osteoporosis 
because of their deadly indirect side effects (Kart, Metress & Metress, 1988). 

Psychologists refer to the acquisition of information by our sensory receptors 
(ears, skin, tongue, nostrils, and eyes) as sensation, and the interpretation of 
what is sensed as perception. The ways in which physical movements and actions 
change throughout the lifecycle is known as motor development, and the growth 
and coordination of sensory and motor processes as sensorimotor development 
(Rybash, Roodin & Santrock, 1991). 

Vision 

During the course of adult development, there are a number of changes in the 
eye's ability to transmit sensory information to the brain. While visual abilities 
seem to show little change during the early adult years, in the middle adull years, 
difficulties in vision become a problem for many people. The ability of the lens to 
focus and maintain an image on the retina experiences its sharpest decline 
between the ages of 40 and 59. Middle age also marks the time when many 
adults experience difficulty viewing objects at very close range as the lens gradually 
loses its capacity to accommodate to near and far objects, Anolher problem 
associated with the middle-aged years is an increased sensitivity to glare, largely 
due to changes in the lenses that seem to become progressively thicker, less 
flexible, and more opaque with age. Evidence also suggests that middle-aged 
adults begin to experience problems adjusting to changes in illumination (i.e. 
when going from a brightly lit lo a dimly lit environment). As one moves from 
middle adulthood through late adulthood, these declines in vision become even 
more pronounced and problematic (Rybash, Roodin 8 Santrock, 1991). 



Visual declines in late adulthood have been traced to reductions in the quality or 
intensity of light reaching the retina. This is due to several factors, including the 
progressive yellowing of the lens, an increased irregularity of the cornea, and a 
reduction in the diameter of the pupil. In fact, it has been determined that the 
retina of a 60-year-old receives only approximately one third of the light received 
by the retina of a 20-year-old (Rybash, Roodin & Santrock, 1991). 

The incidence of blindness being positively associated with age has also been 
well documented. While legal blindness has been found to occur in less than 100 
out of every 100,000 people under the age of 21, in adults over the age of 69, it 
occurs in more than 1,400 cases per 100,000. Two of the most common pathologies 
of the aging eye that lead to blindness or severe visual impairment are cataracts 
and glaucoma. A person with cataracts has a lens that is completely opaque, 
preventing light from travelling through the lens to project onto the retina. They 
can be surgically removed and replaced by a special contact lens. Glaucoma, on 
the other hand, is an irreparable condition, resulting from increasing pressure 
inside the eye, damaging the retina and optic nerve (Rybash, Roodin 8. Santrock, 
1991). 

One final change to acknowledge which occurs in late adulthood is that of contrast 
sensiliviiy. Contrast sensitivity refers to an individual's ability to perceive visual 
stimuli that diner in both contrast and spatial frequency. Contrast refers to the 
difference in brightness between adjacent areas of a visual stimulus, while spatial 
Iquency refers to the number of cycles of bars of light imaged within a specific 
area on the retina. It has been found that under conditions of reduced contrast 
(i.9. driving at dusk or reading in a dimly lit room), older adults may experience a 
pronounced difficulty in seeing. However, when high levels of contrast are available, 
they experience little difficulty in seeing (Rybash, Roodin 8 Santrock, 1991). 

Hearing usually reaches its peak in adolescence and remains relatively stable 
during early adulthood, however in middle adulthood it may begin to decline. 
While less than 20 percent of individuals between 45 and 54 years of age have 
been found to have a hearing problem, the figure rises to 75 percent for those 
between 75 and 79. We also become less sensitive to taste, smell, and pain as 
we age (Rybash, Roodin CL Santrock, 1991). 

Motor Deve lopm 

Motor skills generally tend to peak during young adulthood, however have been 
found to decrease in later adulthood. One of the major reasons tor a decrease in, 
for example, athletic performance during adulthood is a reduction in strength and 

Figure 2-5 

Approximation of non-impaired eyesight. 

Figure 2-6 

Approximation of age-changed older eyesight, 





Illness and Impaimen t 

Two of the most common causes of death in elderly populations are heart disease 
and cancer. These chronic diseases lead to long-term illness, both psychological 
and physical discomfort, and impairment (Rybash, Roodin & Santrock, 1991). 
Other chronic conditions common in elderly populations include arthritis and 
hypertension, and while neither of these directly cause death, they usually leave 
the afflicted person with some kind of physical impairment such as limited mobility 
(Rybash, Roodin & Santrock, 1991). Almost two out of every five people between 
the ages of 65 and 75 have some impairment of physical functioning (see Figure 
2-8). After age 75, the rate increases to three out of five (Rybash, Roodin & 
Santrock, 1991). The most common chronic conditions that impair the health of 
the elderly include arthritis (38%), hearing impairment (2g0h), vision impairment 
(20%), and heart condition (20%) (Rybash, Roodin 8 Santrock, 1 991). 

Mental Health Problems 

The term mental health is used to describe "one's ability to deal with the issues 
of life in an effective if not pleasurable or satisfying manner" (Rybash, Roodin 8 
Santrock, 1991). The purpose of identifying some of the mental health problems 
which may impact older populations is twofold; (1) to recognize that older, like 
younger, adults may come to experience numerous impairments, not merely 
physical, that impact their ability to interface successfully with their environments, 
and (2) to recognize that it should not necessarily be assumed that growing old 
increases the risk of mental illness. In fact, studies have found no support for the 
hypothesis that the symptoms of mental illness increase with age (Rybash, Roodin 
& Santrock, 1991). 

"Perhaps the most controversial, confounding, and debilitating set of mental 
distuhances afflicts individuals who have been classified as having some type of 
dementian (Rybash, Roodin 8 Santrock, 1991). Demenlia is mental disorder lhat 
is characterized by a gradual deterioration of intelligence and cognitive ability, 
oflen with associative behavioral changes in the ability to care for one's self. It is 
estimated to affect 5"/0 of adults over the age of 65 and more than 20% of those 
over the age of 80 (Rybash, Roodin & Santrock, 1991). This disorder has often 
erroneously been referred to as senility, which is an overused and imprecise 
layperson's term that is used to summarize all of the debilitating personality and 
cognitive changes that may be observed in elderly populations (Rybash, Roodin 
& Santrock, 1991). 

I IUnablo lo carry on malor acllvlly 

mL.~rnllod ~n smounl or k~nd of aclivlly 

m L ~ m ~ l o d .  but no1 in malor acl~vily 

Porconl 
60 7 1 

- 
All egos 65 plus c25 25.44 45-64 65-74 75 plus 

Figure 2-8 

Limitations of activity due to chronic conditions 
by type of limitations and age. 

Dementia, which is not part of normal aging, is also often confused with 
seneswnce, which is a part of the natural aging process and refers to the point at 
which degenerative processes overwhelm the biological ability to recover from 



those losses (Rybash, Roodin & Santrock, 1991). Alzheimer's disease is one 
form of dementia and accounts for the largest proportion (60'') of dementia types 
among people aged 65 and over (Rybash, Roodin & Santrock, 1991). It is 
diagnosed by the presence of progressive cognitive and memory impairments. 

One of the most common and most overlooked mental health problems among 
older adults is depression, in which an estimated 4 - 7% of the elderly experience 
depression seriously enough to require intervention (Rybash, Roodin & Santrock, 
1991). If left untreated, depression in older adults may lead to suicide. 
Schizophrenia, a chronic condition which rarely begins in old age, is another 
condition which afflicts older adults and is characterized by the presence of 
hallucinations, delusions, inappropriate affect, disturbances in speech, and 
alterations in logical thought processes. Parkinson's disease is another health 
problem that generally causes such symptoms as tremors in the small muscle 
groups appearing as jerky motions. The risk of falling increases among older 
adults with this condition (Rybash, Roodin b Santrock, 1991). 

2.2.2 lntormrtion Procasaing and Cagnltion 

An ability has been defined as a "behavioral repertoire that is a determiner of 
performance in the various tasks that require the ability. Aperson has a number of 
abilities, and tasks require them in different combinations" (Rogers, 1997). The 
relationship between individual differences in abilities and learning has been 
investigated since the early 1900s, and has generally been found to change as a 
function of task practice. Some research has also suggested that ability- 
performance relationships may differ for young and older adults, with such age 
differences possibly being the result of older individuals compensating for ability 
deficits through the reliance on intact abilities (Rogers, 1997). 

It has further been suggested that it is important to be aware of those cognitive 
abilities that do and do not change as we grow older. The distinction between 
fluid intelligence and crystallized intelligence has often been used to identify 
such differences. Fluid intelligence represents on-line reasoning and the ability to 
solve problems. Crystallized intelligence refers to the acquired knowledge that an 
individual possesses. Typical patterns of age-related differences indicate that 
fluid intelligence abilities such as inductive reasoning and problem solving begin 
to decline as early as age 25 or 30. On the contrary, older adults tend to maintain 
their crystallized abilities such as vocabulary and general knowledge, well into 
their 60s and 70s (Rogers, 1997). Understanding these general patterns of age- 
related changes in cognitive ability can help researchers and developers to 
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-The age brackets used for surveys are rather wide, usually encompassing decades 
or even longer time spans, as opposed lo the common five years in younger 
cohorts. Thus, people with very different dimensions are contained in each 
observation sample (Kroemer, 1 997). 

Age-Related Anthropometric Changes 

Although specific data on anthropometric age-related changes within elderly 
populations is not necessary for the purposes of this project, general changes 
that accompany the aging process are of importance. In particular, general body 
dimensions and strength abilities of adults over the age of 60 that may influence 
the design of bathing environments are of interest. Unfortunately, not even 
documented information of this type has been found to be reliable enough to draw 
any specific conclusions from. Data tends to either be inconsistent (see Appendix 
A), or a skewed at best half-century-old sampling of pas1 populations (such as in 
the case of the Humanscale reference guides which don't, for example, reflect 
such secular changes as the general increasing size of the population which 
have occurred since having been published). Since no reliable sources have 
therefore been found which will provide the precise measurements needed, 
information has been assimilated from a few sources in an attempt to at least 
loosely outline some of the documented general anthropometric characteristics 
that may accompany older age. 

There usually tends to be gradual decreases but occasionally sharp declines in 
strength and work capabilities with increasing age, with the losses becoming 
more pronounced in the years of old age (Kroemer, 1997). 

The following statements have been summarized from data presenled in 
Humanscale 1,2,3, & 4 in which "human strength" abilities are indicated regardless 
of age but categorized according to "weak woman", strong woman", weak man", 
and "strong man", as shown in the chart below. (Diffrient, Titley & Bardagjy, 1974). 
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2.3 Bathing 
2.3.1 Perceptions of Body Cleansing 

Perceptions of cleanliness, and the means by which it is to be attained, have 
varied between cultures, countries, social classes and ultimately between 
individuals for centuries, and have been accompanied by numerous philosophical 
and psychological interpretations. Our current value system places an 
overwhelming premium on grooming and personal hygiene, which on the one 
hand has a positive effect on health, but on the other is "essentially cosmetic arrd 
superficial [and] is a result of social pressures to appear young, thin and beautiful" 
(Kira, 1966). 

Dirt and bodily filth are condemned in principle, whereas the ideals of purity and 
goodness are equated with the state of being ctean. These associations have 
permeated many facets of our language, having the ability to ascribe not only 
physical attributes, but also character identifiers to an individual, independent 
from their actual cleanliness. When a person is described as being "ctean cul", 
for example, more than merely their physical appearance is being referred to, but 
a certain moral integrity is being ascribed. Similarly, when a criminal suspect is 
called "clean", it denotes innocence (Kira, 1966). 

The idea of cleanliness is not only limited to our personal state of hygiene, but it 
also extends into our environment. The historical absence of color in bathroom 
fixtures, for example, was directly linked to society's instinctual belief that white, 
the absence of color, or the absence of anything impure, implied clean. Colored 
fixtures were rejected in principle until the mid 19001s, after which time lhey were 
'sold' to popular culture as being just as clean as their white predecessors, but 
able to make bathrooms more 'livable'. Today, with the widespread availability of 
both whites and colors, the objections are with the colored fixtures, not as much 
because of their previous connotations with impurity, but because they tend to 
show dirt more readily. Society has learned to deal with dirt by maintaining an 
image of cleanliness. Be il with patterned or textured surfaces to carnouf lage the 
dirt, it becomes apparent that "our primary concern is with visual rather than 
actual cleanliness" (Kira, 1966) 

Regardless of this, however, there are some fundamental bases which body 
cleansing has been derived from (Kira, 1966). The first is the maintenance of 
health, whereby vermin are not to be harbored, irritations and rashes are not to be 
allowed to develop into infectious lesions, the accumulation of waste materials 
are not to be allowed to interfere with the respiratory and secretor funclions of the 
skin, and the delicate bactericidal balance ot the skin is not to be disrupled. The 
second is the maintenance of a socially acceptable level of aesthetic presence, 



in both visual and olfactory senses. The third is in the use of water and the 
washing process as a device for refreshing, reviving, relaxing, cooling, warming, 
and for simply obtaining sensual pleasure. Following a normal cultural pattern, 
once we have achieved the minimum practical hygiene necessacy to avoid vermin 
and skin disorders, any further attention to the body is merely a matter of refinement 
(Kira, 1966). The motivations of aesthetics and refreshment thereby appear to be 
the primary factors currently governing our current attitudes and practices (Kira, 
1 966). 

The Tub Bath 

The tub bath has been said to be generally more relaxing, more luxurious, and 
more 'feminine' than the shower. While the shower is generally described as 
'refreshing' and 'revitalizing', the tub bath lends tocall forth such terms as 'soothing' 
and 'calming' (Kira, 1966). This may be attributed to several factors that differentiate 
each bathing experience. For one, the tub bath allows the user to sit or recline in 
a semi-recumbent position whereas most showers don't provide the user with an 
area to sit even to perform a few washing activities. The tub balh also, because it 
requires time on the part of the user to fill and release the water, doesn't allow the 
bathing activity to be rushed and therefore attracts those who wish to relax (Kira, 
1966). Once one is in the state of mind to relax, it becomes that much more 
possible to relax. 

Theconnotation of the tub bath being luxurious stems from a history, not so long 
ago, when tub baths were limited in their use to the wealthy because of their 
cost. The elaborately decorated tubs themselves reflected the luxuriousness of 
the experience that would be enjoyed in the tub. Although years have past, and a 
tub bath is now affordable lo all, the same connotations of luxury and indulgence 
remain. 

The so-called 'feminine' nature of the tub bath is an inleresting notion, and as 
Kira (1 966) describes, is clearly reveajed in advertising, where, for example, "men 
are generally shown in showers - rarely in tubs. Advertising directed at women, 
on the other hand, tends to divide clearly into two images: the tub image, which 
suggests luxury and eroticism, and the shower image, which is more neutral" 
(Kira, 1966). Thinking about it, this is true. The only time men are seen in tub 
baths are either when they are enjoying it with a woman, or with their small 
children. 

Water therapy has long been recognized for its many medical benefits in treating 
such conditions as arthritis, muscular pains, and poor circulation. The tub bath 
helps to make these therapies available to anyone, while in the comfort of their 
own home. Whether used for relaxation, luxury, eroticism or medical purposes, 



"the tub emerges ultimately as a source of 'relaxation' in a variety of ways, some 
purely physical and direct, some purely psychological" (Kira, 1966). 

The Shower 

The shower bath represents "a series of attitudes and images that are almost 
directly opposite to those of the tub" (Kira, 1966). It is no wonder, then, that many 
people, when asked which type of experience they prefer (see results from bather 
personal interviews), are quite adamant about either the tub bath or the shower, 
expressing an extreme dislike for one or the other. Those who dislike the shower 
tend to do so because of more of a perceived than a real problem of not being able 
to get "as clean" as in the tub where you are able to soak. Those who dislike the 
tub bath do so also for hygienic reasons, many because they don't want to lie in 
their own dirt - a hygienically more legitimate claim. 

The shower evokes 'refreshing' and 'efficient' terminology when the experience is 
described, and as a result, appears sometimes to be 'sexless' in the sense that 
"it does not seem to be as overtly erotic either in its use or in its image" (Kira, 
1966). It has been given a distinctly masculine image, with itsl'speed and efficiency, 
its invigorating quality, and its generally businesslike, no-nonsense character" 
(Kira, 1966). 

It has only been recently that the shower has begun to assume some of the 
'luxury' images, previously only associated with the tub bath, in the form of up- 
scale steam and multiple water jet showers. Advertisements for such products 
appear to have attempted to replace the previously marketed 'neutral' woman in 
the 'man's world' with a more seductive, typically young and nude female (or in 
some cases female and male), cleverly shielded by vasl quantities of steam. 

2.3.2 Tha Bathroom: A Brief History 

T h e  bathroom, more than any room of lhe American home, has been the least 
understood and appreciated in its contribution to the design and hislory of our 
ewryday environment" (Fisher; 1989). 

Bathrooms emerged as a commonplace feature as a result of post-Civil War 
industrialization, of improved sanitation in both the home and urban areas, and, 
ultimately, of the convenience they represented. (Fisher, 1989) As the challenges 
of sewage systems and running water were being met, portable bathing and toilet 
facilities gave way to permanent installations (Fisher, 1989). 
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The prevalence of certain fixtures in today's environments can be traced back to 
the manner in which they were initially developed, advertised and then accepted 
by the public. The catalogs of two major fixtures manufacturers during the early 
and mid 1900s, J.L. Mott lron Works and Standard Sanitary Company (later 
American Standard) illustrate the types of products which were being developed 
at the time as well as the manner in which they were 'sold' to the public. Both 
companies challenged the architect, builder and homeowner of their time to 
thoughtfully design and purchase fixtures that would make the bathroom "cheerful, 
comfortable and elegant" (Fisher, 1989). 

The fcchnology Variable 

The tubs developed during the 18th and early 19th centuries were made of sheet 
metal including copper or sheet iron coated with tin or zinc and painted. Many of 
these were small, basically for the reason that they were filled and emptied by 
hand. It wasn't until hot and cold running water eliminated these tasks that the 
form of the larger plunge tub of today came into effect (Fisher, 1989). These tubs 
were still made of sheet metal, and were typically encased in wood wainscoting 
to match the walls of the room, a similar treatment that wash basin and water 
closets received (Fisher, 1 989). 

The need for frequent repainting and din iculty in cleaning were the most obvious 
defects with sheet metal tubs, leading manufacturers to experiment with cast 
iron (Fisher, 1 989). While some of the earliest of these were encased in wood, it 
was with the development of enameled, as opposed to painted, finishes that 
made these tubs in great demand (Fisher,1989). This finish, however, was only 
applied to the interiors of tubs and not to the outsides which were still being 
painted. As an effort to develop a new approach to the problem, J.L Mott lron 
Works began purchasing porcelain bathtubs from the Trenton Fire Clay and 
Porcelain Company, the first firm in America to produce such tubs. The advances 
in enamel and porcelain ware dramatically altered the appearance of American 
bathrooms (Fisher, 1989). 

The fixture that received the most criticism was the footed bathtub. By the last 
decade of the 19th century to the early 1900s, the footed bathtub was criticized 
as posing serious housekeeping problems. Since inadequate sanitary conditions 
had been receiving a significant amount of attention, this was enough to put an 
end to this once regarded desirable tub. The Standard Sanitary Manufacturing 
Company further compared it unfavorably to its newer models stating that8'a built- 
in tub eliminates that accumulation of water and dirt under the back of the tub, 
which is so difficult to keep clean where the old pattern lub on feet is installed" 
(Fisher,l989). 
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piece is then fired. While enameled steel fixtures closely resemble cast iron 
fixtures, enameled steel is more susceptible to damage. If an object is dropped 
on the fixture, the smooth formed steel will flex on impact, and since the smooth 
enameled finish does not follow the movement of the steel, the surface may chip. 
Enameled steel bathtubs are also noisy and good heat conductors, causing the 
bath water to cool quickly. On the other hand, they are the least expensive to 
purchase and easy to handle because of their lightweight (National Kitchen & 
Bath Association, 1997). 

Proprietary Materials: In an effort to maintain the weight benefits and the cost 
savings of enameled steel fixtures, yet overcome the material's susceptibilily to 
damage, manufacturers have introduced proprietary fixture materials over the last 
several years (National Kitchen & Bath Association, 1997). 

m t  Iron: A method used for more than a century to produce bathtubs, this 
process involves the molding of the metal when it is in a hot liquid state. Recycled 
sand is used to create the shape of the mold into which molten iron, at 2,7OOnF 
(14820C) is poured into a channel, filling the cavity. After the iron has cooled and 
the sand-cast removed, the exterior finish must be smoothed to a uniform finish. 
After this has been done, the final enamel finish coat is applied, which is a 
combination of clay, frit, color oxides and opacifiers. It is applied in powder form, 
and then fired at 1,25poF (695") which melts the powder uniformly and fuses it 
to the cast iron material. The enamel coating on iron is much thicker and the cast 
iron more resistant to movement than in the case of an enameled steel fixture, 
making the product more chip-resistanl. Because cast iron fixtures are also good 
heat conductors, the bath water will cool more rapidly than it will in one constructed 
of a plastic material, which has better insulating properties. Cast iron bathtubs 
are heavy, and therefore generally limited to sizes up to 72" x 36" (182.88cm x 
91.44cm) and 60" K 42" (152.4cm x 106.68cm) (National Kitchen & Bath 
Association, 1997). 

Stainless S t a :  These fixtures are generally formed using the same process as 
enameled steel fixtures, however no surfacecoating is applied. The quality of SS 
is generally judged by the steel gauge, the nickel content and the finishing 
technique used on the fixture. The higher the gauge number, the thinner the steel. 
18-gauge steel is considered the best product for an upscale residential product. 
20-gauge steel may also be appropriate. 22-gauge steel is generally reserved for 
very low budget projects. The nickel in the steel increases the corrosion and 
stain resistant qualities of the fixture. European products typically have a higher 
nickel content than U S ,  stainless steel products. A brushed finish is easier to 
care for than a mirror-like surface (National Kitchen & Bath Association, 1997), 





Fiberglass Fixtures referred to as "fiberglass" refers to the backing material used 
to reinforce a polyester gel coat-finishing surface. A mold receives a layer of gel 
coat and then fiberglass strands immersed in a polyester resin is sprayed on or 
placed on top of the mold in mat form. Additional reinforcing, in the form of wood 
or metal strips or braces, is attached at this stage of the manufacturing process. 
The polyester gel coat is not as durable as other finish surface layering materials 
in use today, however, it is generally the least expensive. 

Acrylic This method uses a 118" - 1110" (32 - .25cm) sheet of acrylic or acrylonitrile- 
butatiene styrene (ABS) to form the fixture. f he temperature of a thermoplastic 
material, such as acrylic or ABS, is elevated to a level that makes it pliable and 
workable, and then it is vacuum formed into a mold, creating the desired shape. 
AH fixtures requiring structural support are then sprayed with resin and chopped 
strands of glass in much the same manner as the fiberglass spray-up method of 
construction. The application of reinforcement boards or braces is also the same 
as for both materials. An advantage of acrylic or ABS thermal plastics is that they 
are harder materials than polyester gel coat and the color goes all the way lhrough 
the material. They also offer deeper color tones and are more resistant lo abrasion, 
high heat scarring and sun fading, Although acrylic can be sctatched, it is 
repairable. Acrylic fixtures are also more expensive than gel coat finished fixtures. 
Acrylic bathtubs are reinforced on the underside, usually with fiberglass (National 
Kitchen & Bath Association, 1 997). 

Injection Molding This is the third method of manufacturing plastic fixtures. With 
this method, the plastic material is heated until it reaches a liquid state, at which 
time it is injected into the cavity of a mold for the fixture. With this process, the 
color on the surface goes all the way through the material. All plastic fixtures are 
warm to the touch and therefore are comfortable for the bather to lean against. 
These fixtures act as insulators so that the water in the bathtub does not cool too 
rapidly. Noise may also be reduced if a sound-deadening undercoating is included 
(National Kitchen CL Bath Association, 1997). 

2.3.4 Currant Products Rwiaw 

Standard bath1ub~;These are ideally suiled for relaxing in warm, soothing water. 
They are not ideal shower receptors because of the fixture's high sides, curved 
bottom and narrow width. "Even a bathtub that is soldy resewed for bathing is a 
dangerous fixture for users because of the likelihood of falling or slipping while 



entering or exiting the bathtub, or while changing from a seated to a standing 
position (National Kitchen & Bath Association, 1997). Generally a person will 
stay in the bathtub for about 20 minutes, in water temperatures that range from 
95°F (52.EI0C) for children and elderly adults, lo 10311 04°F (52.7157.8"C) for others 
(National Kitchen & Bath Association, 1997). There are a wide variety of bathtub 
types in many different shapes and sizes, with varying installation methods, The 
National Kitchen & Bath Association (1 997) have categorized these as follows: 

Recessed This type of bathtub comes without finished ends and with one finished 
side, typically called the "apron". The bathtub is designed to slip beiween two 
end walls and against a back wall. These tubs are manufactured with the drain at 
the right or left end of the tub, a relationship established when a person stands in 
front of the bathtub about to enter. If the drain is on the left, it is considered a left- 
hand tub. Typical sizes are 30" (76.2cm) to 34" (86.36cm) wide, 14" (35.56cm) to 
20" (50.8crn) deep, and 60'' (1 52.4cm) long. Bathtubs are constructed of enameled 
cast iron, enameled steel and proprietary materials, as well as fiberglass and 
acrylics. These bathtubs usually have an integral tile flanges on the two sidewalls 
and the back so that when the wet wall material is installed, water will not be able 
to "wick" up behind the surround material and damage the drywall or wood studs. 
Many manufacturers also otter a tile bead kit that allows the installer to transform 
a bathtub without flanges into a recessed unit. 

Comer There are generally two types of corner units. One type is available in a 
configuration similar to the standard recessed bathtub, but instead of only the 
front being finished, one end also has a finished panel. Another type is designed 
to fill a corner, with three angled or curved finished sides and are available in a 
variety of sculpted shapes for a wide range of configurations. This type generally 
requires from 4' (121.92cm) to 5' (152,4cm) along the back two walls, and extends 
from 5' (152,4cm) to 6' (182.88cm) out from the back corner into the room. Corner 
installations are an efficient way of incorporating a whirlpool bath if the available 
back wall space is limited. 

Free-Standing These types of bathtubs are designed to literally stand in the 
middle of a room, and include such designs as recreated claw foot tubs to pre- 
formed concrete. Some of these bathtubs are available with a whirlpool system, 
These are extremely dangerous if used as showering facilities, and are 
recommended to be avoided for such installations. 

Platform These bathtubs have no finished sides and are designed to drop into a 
platform made of another material. They are available in the same range of materials 
as recessed bathtubs, however there are some limitations on sizes fixtures 
fabricated with cast iron. These bathtubs lend themselves well to installations 





the enclosure be large enough to allow the user to step out of the stream of water 
to adjust the temperature or flow of water. For a typical adult, an enclosure that is 
42" x 36" (106.68crn x 91.44cm) in size is necessary to provide that flexibility 
(National Kitchen & Bath Association, 1997). 

Showers without doors: These are generally designed and fabricated on site, The 
recommended space requirement for this type of installation is that it be at least 
60" (152.4cm) deep to handle the water spray. A shower with no door should 
include wall, floor and cabinet surfaces outside the shower enclosure that feature 
the same attention to waterproofing as the wet walls inside. Water vapor in the 
form of steam spreading throughout the adjacent bathroom space also occurs. A 
shower door system that extends to the ceiling will contain all the steam in the 
enclosure, When the door is opened, the colder air will rush into the enclosure 
causing the steam to condense on the shower walls before it escapes into the 
general bathroom area (National Kitchen b Bath Association, 1997). 

earn showers: For centuries, people from other cultures have used steam to 
cleanse the body and relax the mind. Until recently, however, N, Americans have 
associated steam rooms with health clubs. The new generation of smaller, lighter 
and more economical steam generators makes it easier to incorporate one of 
these fixtures into a 'normal' bathroom. A steam bath component can be added 
to a standard stall shower. Steam baths are also energy and water efficient. A 
standard 15-minute steam bath consumes only aboul1 112 quarts (1.42 litters) of 
water and 1.8 kilowatts of electricity, A normal steam bath lasts about 10 to 20 
minutes in an enclosed environment where the humidity level reaches nearly 
100%. A lukewarm shower then follows the steam bath to aid in relaxation, or a 
cold shower to stimulate the body. Ergonomic concerns for a safe and comfortable 
steam room are the same as those for stall showers (National Kitchen & Bath 
Association, 1997). 

"A bathtub that also doubles as a shower is inherently a dangerous fixture to use 
and offers limited comfort to the consume? (National Kitchen & Bath Association, 
1997), 'These units typically do not provide a comfortable bath, nor a safe showering 
experience, however, because of space constraints, they are a common installation 
(National Kitchen & Bath Association, 1997). These combinations units are typically 
either bathtub fixtures with separate surrounding wall materials (i.e. tile), or one- 
piece units. The one-piece units are the easiest to clean, the least susceptible to 
water damage, and the most flexible in their overall design (National Kitchen & 
Bath Association, 1997). Incorporated in such units are sometimes benches and 
seats, fold-down seating areas, built-in grab bars, and storage shelves, 



The sauna bath is a 2,000 year-old custom that has been enjoyed by the ancient 
Greeks and N. American Indians, along with the Finnish version (a country where 
there are more saunas than automobiles) (National Kitchen & Bath Association, 
1997). Sauna procedures are as varied as the those who use them, however 
most enthusiasts recommend briefly showering, then entering the sauna for five 
to fifteen minutes. The sauna enthusiast would particularly appreciate a shower 
with body sprays because it will provide as full-body stimulating shower experience. 
The individual may sit or lie in the insulated wooden room, of which the lower 
bench is always cooler than the higher one. Next, a cool shower, a swim in a 
pool, or a roll in the snow invigorates the body's system. A short ten to fifteen 
minute rest follows. Finally, a second visit to the sauna for about twenty minutes 
is enjoyed. A second twenty-minute rest is suggested, followed by a final shower 
and light snack (National Kitchen CL Bath Association, 1997), 

Shower Rod and Curtain; Ashower rod and curtain is often used to add a decorative 
color accent to a stall or bathtublshower combination, however they are not the 
safest type of enclosure. They can unexpectedly wrap around a bather as they 
move during the shower, and they can make it more difficult for the user to enter 
and exit the shower (National Kitchen & Bath Association, 1997). This type of 
enclosure may typically have a valence across the top to conceal the bar or have 
a tieback decorative fabric that conceals a clear or utilitarian curtain behind (this 
installation requires double bars and hooks). Shower rods are held in place with 
brackets that are secured to studs or by tension rods. They are available finished 
in a chrome, brass, or covered with a colored sleeve to match other accessories. 
The hooks may be plastic or wire. Shower rods may be straight or curved for 
corner installations. 

Glass or Plastic Enclosures; These are typically more water tight and generally 
easier to clean than shower curtain enclosures (National Kitchen 8 Bath 
Association, 1997). These include sliding, swinging, pivot or accordion folding 
doors. 

Sliding doors These doors (usually two) hang and roll on parallel tracks and are 
typically seen in stall showers and on bathtuwshower combinations. An advantage 
of these enclosures is that the sliding operation keeps the door from protruding 
into the space. A disadvantage is that the track that the door typically slides on is 
difficult to clean. Also, in the tublshower combination, the doors block one side of 
the bathtub making it difficult for a care provider to assist a dependent bather with 
bathing (Mullick, 1993). 



Swinging doors These are doors which swing open on a hinge, and are traditionally 
reserved for stall showers (with or without fixed side panels completing the 
enclosure) (National Kitchen & Bath Association, 1997). Some poorly designed 
units drip water on the floor when opened. The door should comfortably swing 
without interfering with other fixtures and should not block access to the valves 
inside the shower enclosure. The water spray from the showerhead should also 
not be directed towards the door (National Kitchen & Bath Association, 1997). 

Pivot doors These are doors that pivot on a pin to open and close. The advantage 
of these is that while they protect the room from being splattered with water, they 
do not imprison the bather. Some doors, however, pivot into the enclosure and 
therefore do not meet the safety standards recommended by the National Kitchen 
& Bath Association (1997) because an injured or ill bather could be trapped in the 
enclosure with the door blocking assistance from the rescue team, These 
installations sometimes require special wall preparation to carry their weight 
(National Kitchen lh Bath Association, 1997). 

Accordion folding doors These doors consist of a series of panels which fold 
against one another in an open position. These are available for both shower and 
bathtublshower combination units, Extra care is required regarding maintenance 
and the prevention of mildew on the track. Adisadvantage of these doors is that 
they are not as watertight as other enclosures (National Kitchen 8 Bath 
Association, 1997). 

The doors of tuwshower enclosures are typically framed in anodized aluminum or 
brass trim or left frameless. Epoxy-coated, colored enclosure frames are also 
available. Tempered safety glass or plastic is usually used for safely reasons as 
compared to normal glass, however it cannot be drilled or altered after the tempering 
process because it will break. Clear, translucent and mirrored panels are available. 
Clear panels require that the surface be wiped down after each use, treating the 
glass with a water-sheeting product, or using a squeegee to prevent water mineral 
deposits from gathering on the surface and discoloring the clear glass over years 
of use (National Kitchen 8 Bath Association, 1997). 



Sampling of Fixture Types 
Bathtub, Shower & Bathtublshower Combination Fixtures 
Figure 2-12 (A-F) A Bathtub/Shower Combination Fixture 

B Shower stall & Platform Bathtub 

C Floor-Recessed Bathtub 

D Platform Comer Bathtub 

E Whirlpool Bathtub 

F Free-Standing Bathtub 









capabilities of individuals with disabilities" (Mullick & Steinfeld, 1997). While these 
may be considered 'Band-Aid' solutions to already inappropriately designed 
products, they are indispensable for helping many individuals with more specialized 
disabilities achieve independence. "Assistive devices include mobility aids such 
as wheelchairs, walking sticks, crutches and walkers and toileting aids such as 
raised seats and grab bars" (Mullick & Steinfeld, 1997). 

These products are typically expensive due to the small size of their intended 
market, and are typically sold primarily through catalogs and specialized stores. 
This makes them difficult to obtain, repair and have serviced. They generally also 
have a clinical and sterile appearance, often dissuading those who may benefit 
from their use from even considering trying them. 

Unfortunately, even individuals who do attempt to use these products may be 
annoyed or even turned off completely from ever using them again, regardless of 
their need for such products. This is because, for the most part, assistive products 
haven't been designed to interlace effectively with other general-purpose products 
or the built environment (Mullick & Steinfeld, 1997). In some cases, the use of 
these products may even increase the likelihood of accidents (Mullick 8 Steinfeld, 
1997). If a plastic raised toilet seat, for example, shifts only slightly from its 
intended position on the top of the 'regular' toilet seat, the user may fall. The 
potential tor accidents results not only from the often poor interfaces existing 
between assistive and 'standard' products, but also from the weak materials and 
joining processes often used to fabricate such products and from a false sense of 
security they can portray to their users. 

Adaptive devices are common products that are made usable by modifying them 
in some way or another by people with disabilities. The common feature of these 
products is that they all have add-on features that are capable of transforming 
otherwise unusable products into usable products. Adaptation "personalizes 
designs, provides social empowerment and offers personal independence" to their 
users, however this two-stream approach of "adaptive" products and "general" 
products also generally hampers social interaction (Mullick 8 Steinfeld, 1997). 

These devices are also often good indicators of a "general" product's shortcomings. 
Products that require modification so that they may be used by people with 
specific needs demonstrate a weakness in the overall design of the product. For 
example, slip-on lever handles suggest that round doorknobs are too slippery 
and difficult to grip for some people (Mullick 8 Steinfeld, 1997). It is further the 
methods in which certain products are modified which may be some of the best 

Figure 2-1 5 
Examples of assistive devices. 

Figure 2-16 
Adaptive device exarnple,lever door handle. 
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between design disciplines. During a conversation with one of the advocates of 
the method who had collaborated to establish the seven principles, even he 
suggested that the approach is flawed, and shouldn't necessarily be adopted 
"universally", that is to say in all circumstances without proper evaluation. 

Approaching design by considering the relevance of the different methods is, on 
the other hand, a step in the right direction. Regardless of which approach is 
adopted for a given design problem, the objectives should generally be to consider 
the requirements of a specific group of people, and then to create a design which 
other populations may also be able to benefit from. While more specialized 
products are still needed to fulfill the needs of many individuals, approaching 
design in a more inclusive manner basically results in 'good design', capable of 
reducing dependence for many more. 



Recent Product Developments 
User Inclusive Design - Bathing Fixtures 
Figure 2-19 (A-J) 



3 User Research 

The following study was designed to obtain qualitative data on the bathing needs, 
preferences and experiences of older adults and their care providers. This research 
was conducted using three methods of data collection: 

1 - Focus group sessions with bathers. 

2 - Simulated observation and personal interviews with bathers. 

3 - Questionnaires & personal interview with the care-providers of 
dependent bathers. 

3.1 Focus Oroup smssionr 
Prior to commencing any personal interviews with bathers, three focus group 
sessions were conducted with older adults with the intent of outlining some of 
the bathing related issues that impact this population. The sessions were 
scheduled in Calgary at a retirement residence and at a community center, and 
in Winnipeg at an apartment complex. 
A loose set of pre-formatted bathing-related questions was used to introduce 
the topic and to encourage dialogue among participants. Discussions were 
then allowed to develop around the issues voiced by the participants promoting 
a wide range of perceived needs, preferences, experiences and environmental 
conditions to be outlined independent from any biases I might have brought into 
the conversations. Notes were taken during the discussions to record the 
information from the sessions. 

3.1.1 SomaIan I 
Setting: ACalgary retirement residence for older adults who may require mild 
to moderate assistance with different aspects of daily living. Home care 
services are stationed on the premises. Individuals live independently with the 
exception of meal preparation and individually required senrices (i.e. balhing). 
Attendance: 4 female participants. 
Issues which arose during the discussion: 

-The curb around tub should be shorter for stepping over. 

- There should be a softer kind of material for around the edges of the tub. 

- Temperature control shouldn't be so low, 

- A heat lamp in the tub would be nice. 



3.1.2 Session 2 
Setting: A Calgary community center with recreation facilities for individuals of 
all ages. An adult day program is in place. 
Attendance: 3 female participants, 1 male participant. The program manager 
supervised. 
Issues which arose during the discussion: 

- One participant needed to know how to wash his feet and wanted to 
install grab bar but not a permanentone. 

- The same participant was "terrified" during an experience at a new hotel 
because it was so slippery and the water temperature was not constant. 

- There should be more storage space around sinks. 

- Tub is "too deep". 

- Have a non-slip surface in the tub so it's slill comfortable to lie on. 

- The ledge on the outside of the tub could be lower because she doesn't 
fill the tub so it doesn't have to be that high. 

- Something to grab onto around the edge of the tub. 

- Have a sloped backrest at the end of the tub for leaning against. 

- Have a sloped backrest that could be adjustable for different angles. 

3.1.3 &sslon 3 
Setting: A Winnipeg apartment complex for people of all ages, however a large 
number of the tenants are 60t years old. 
Attendance: 10 female participants, 
Issues which arose during the discussion: 

- One woman found it difficult to be on her knees when she was on the floor 
cleaning her tub. 

- Three women told her that they used a mop on a pole to clean their tile. 

- One woman got stuck in the bathtub one time, 

- One woman stated that she just got a bar put in on the back wall of her 
tub and that i t  has saved her - "It's just great". 

- One woman complained that her tub surface was slippery. 



- One woman suggested that a good tub would be one that had a door that 
you could walk through to get in, I informed her that one exists. 

3.2 Simulated user observation 6 personal 
interviews with bathers 
While conducting background research for this project, it was discovered that a 
number of studies had been recently conducted to better understand older 
adults in their bathing environments. One study entitled A Bathroom for the 
Elderly: A Case Study of Human Factors Research in Industrial Design (Singor 
& Graeff, 1989), proposed a procedure to integrate HF knowledge in design 
projects, and presented a case-study of the design and development of a 
bathroom for the elderly as an application of this approach. In this study, a full- 
size mock-up of a 'typical' bathroom facility was constructed and used as the 
environment in which to study participants interacting with the equipment. 
Another more recent study entitled Bathing for Older People with Disabilities 
(Mullick, 1993), was conducted to assess the bathing needs and preferences 
of older persons living at home and their care providers to be used in designing 
a bathing facility capable of providing greater safety and access to all. In this 
study, participants were interviewed individually and in focus group settings. 
The bathroom environments of those being interviewed were videotaped and 
then studied. 
While each study was able to collect useful data to better understand the 
unique needs of older adults and their bathing environments, it is believed that 
an even better understanding could be achieved by combining some of the 
methods used in each study. By combining the method of user observation 
during the performance of a particular task with that of observing individual 
environmental conditions, bathers may be studied not in a controlled or 'typical' 
environment but in the one which is most likely to impact them the most: their 
own. 

3.2.1 Objoctivos 
- To identify the types of difficulties, if any, that users of bathing products 
experience while interacting with their equipment. 
- To identify and interpret various methods of conscious or unconscious means 
of adapting to bathing environments as developed by the users and project 
these findings to suggest that other users may employ similar methods. 
- To draw a set of design criteria from the data to form a basis for the 
conceptual design phase of the project. 



3.2.2 Sample 
Voluntary interviews with bathers were scheduled with 25 participants aged 60 
and over from both Calgary and Winnipeg. Participants were recruited using 
four methods: 

1 - During the focus group sessions held in Calgary (11 participants). 

2 - Posters (no responses). 

3 -Advertisement for participants placed in the Kerby News (Kerby Center, 
Calgary) (4 participants). 

4 - Word of mouth (10 participants). 

Although a sample size of 30 participants was intended for the study, saturation 
was achieved after interviewing 25 participants. Since the study was designed to 
produce qualitative data, the sample size was determined to be sufficient and the 
intewiews were ceased. 

Due to the unusual typo of subject matter being researched along with the method 
in which data needed to be collected, difficulty was experienced in finding older 
adults who were not only willing to discuss bathing openly, but be willing to 
demonstrate their bathing ritual, be physically able to perform the demonstration 
and consent to be video-recorded. The sample size of 25 indicates the number of 
people who were interviewe&. After that, 22 were willing to demonstrate their 
bathing ritual (19 were physically able to demonstrate), and 21 were willing to be 
video-recorded. Several individuals who were initially willing to be interviewed later 
declined entirely when they were informed about the demonstration and video- 
recording portion of the study. 

312.3 Mathodol~my 
The personal interviews were conducted in the homes of the participants using 
a pre-designed set of questions (Appendix A) as a base from which to begin 
discussion. Depending on the responsiveness of the participants, some 
questions were left out while others were added. All interviews were 
audiotaped. 
Participants who were willing to physically demonstrate their bathing ritual 
were observed in their personal bathing environments. Participants remained 
fully clothed for duration of the simulation. The demonstration and personal 
bathing environments of the participants were videotaped. 
Participants who were willing to physically demonstrate their bathing ritual as 
well as be interviewed were asked to perform the demonstration prior to being 



interviewed. This allowed participants lo be observed as 'naturally' as possible. 
The interview then proceeded either away from or in the bathing environment, 
depending on the preference of the participant. 

3.2.4 Rarults - Parsonal Intmrvimws 
The audiotaped interviews were transcribed verbatim, and numbered 
sequentially according to when they were conducted. The transcripts were then 
analyzed to extract the following intormation: 

- What type of bathing people prefer and why. 

- What types of aclivities are performed while bathing, when and where 
they are performed. 

- What types of problems, fears or injuries can accompany the bathing 
process. 







- Ifor various personal benefits (if it's hot or when she can't take a bath). 

- 1 experienced a problem with tub bathing (got stuck in the tub so she 
doesn't take baths). 

Tub Bathers 

- 6 find the tub relaxing (6 stated relaxation as the reason for using this 
method). 

- 5 for various personal benefits (1 likes to soak legs and feet, 1 likes the 
suds, 1 likes to get all drenched, 1 likes to warm up in the evening if she's 
cold, 1 likes it to cool down). 

- 3 out of habit (2 grew up without showers, 1 has" been doing it for years"). 

- 3 dislike the shower (I stated that with a shower "parts just don't get 
cleann, 1 doesn't want to clean the shower every time, I is cautious of her 
hairdo and therefore dislikes showering). 

- 2 for various medical benefits (1 stated that it helps her arthritis, 1 stated 
that a cool bath helps her muscles). 

- 1 experienced a problem with showering (fell in the shower so she doesn't 
take a chance). 

- 2 as an alternative (1 as an alternative to showering, I as an alternative to 
tub bathing). 

- 1 has no other option (only method available since she's a dependent 
bather). 

- 1 fears other methods (is afraid of slipping in tublshower). 

Is this your 1st choice? 

20 participants said that the way they are bathing is their 1st choice in the way 
they would bathe (currently 7 tub bathe only, 3 tub bathe usually and shower 
sometimes, 1 tub bathes usually and sponge bathes sometimes, 6 shower only, 
3 shower usually and tub bathe sometimes). 

5 participants said they would prefer another method of bathing. Of those, 4 
would prefer to tub bathe (currently 2 shower only, 1 showers usually and sponge 
bathes sometimes, 1 sponge bathes only) and 1 would prefer to shower (currently 



this person sponge bathes only). The reasons why these participants don't bathe 
according to their 1st choice are: 

- 1 is a dependent bather and has no choice but to sponge bathe. 

- 1 stopped taking a bath 20 years ago when she couldn't get out. 

- 1 can't get out of the tub. 

- 1 is afraid of slipping in the tublshower so she takes no chances. 

- 1 finds it too hard to get up from the tub. 

&thing Ptucess 

- 8 wash their hair in the shower (5 shower only, I showers usually and tub 
bathes sometimes, 1 showers usually and sponge bathes sometimes, 1 
tub bathes usually and showers sometimes), 

- 3 wash their hair in the sink (1 tub bathes and showers sometimes, 1 tub 
bathes only, 1 sponge bathes only). 

- 1 goes to the hairdresser (sponge bathes only). 

- 13 didn't indicate. 

- 11 stand (1 would sit if benchlseat was present, 3 would never sit). 

- 2 sit. 

- 2 didn't indicate. 

s: When T h m t y .  

- 4 before getting out. 

- 4 pull the plug while in tub but step out before it empties. 

- 1 after getting out. 

- 5 didn't indicate. 

- 2 while in the tublshower. 





- 2 reaching the curtain rod (1 gets dizzy reaching up for the curtain rod). 

- 1 washing feet. 

-1 reaching his back during showering. 

- I lack of energy after bathing. 

Bathing Safety 

w r i e s  I Accidenk 

- 2 broke their ribs after slipping in the tub (I stepping out of the tub after 
showering, 1 stepping out after tub bathing). Both accidents occurred while 
bathing in a tub other than their own. 

- I fell when her bath seat broke while she was bathing. 

- 1 got stuck in the tub for 6 hours unable to get out. 

- 1 hurt her back getting up from the tub. 

- 3 mentioned accidents which had happened to someone else (lonly 
sponge bathes now after her friend slipped in the tub and broke her leg, 1 
spoke of a neighbor who couldn't get out of the tub, caught pneumonia 
from the water turning cold and died, 1 spoke of the comedian George 
Burns who fell in the tub). 

Fears 

2 participants expressed that they are fearful during the bathing process. One is 
so fearful that she avoids any type of bathing that involves the tublshower stating 
"I'm afraid. I'm alone you know, and the accidents happen so darn quick, so I 
sponge bathe." The other stated that she is "so afraid of slipping", however she 
doesn't change the way in which she bathes as a result of that fear. 

10 participants described that they are careful of slipping andlor falling or that 
they are aware during the bathing process. Some of their statements are as 
follows: 

- 'I'm aware of balance also when I'm taking a shower.. .At a certain point in 
life I became aware not to fall, as most people of my age are aware, whether 
walking or whatever ... It's just a matter of being aware." 

- "I like to get in but I'm always glad when I get out and I'm, safely, without 
falling.. . I'm so careful." 



- "I've got to be very careful 'cause I'm alone ... You can fall any time." 

-"I'm afraid of falling in the bathtub, just like I'm afraid of falling anywhere I 
guess ... I'm very careful with my balance." 

-While describing the reason why she empties the tub before getting out, 
one participant stated "If I'm going to fall, at least I won't drownl" 

- "I'm very careful. I'm aware that I live alone and it could be a long time 
before someone could get over." 

-"But I'm very careful." 

- "I'm pretty careful". 

- 'It's easy to slip on but I'm atways hanging onto something ... But otherwise 
I think very safely." 

- "Sometimes I lose my balance a little bit when I am standing up.. . If I am 
not very careful." 

Suggesflons Made for Impmving the Bathing Environment 

- 1 suggested having something like a curb on the street as the outside 
ledge of the tub to contain the water instead of the high ledge that's there 
now. 

- 1 wanted a spot to put the cellular phone and suggested that maybe it 
could be incorporated with the handle over the front ledge of the tub. 

- 1 suggested having something to lean on over the front ledge of the tub 
but not a pole stating that "poles are no good for people with arthritic 
hands". 

- 1 wanted a bar along the front ledge of the tub that "you could really 
grasp" and stated that "your arms are your best hetp to get in and outn, 

- 1 doesn't want tile or anything like that over the front ledge making it 
higher to get her leg over. 

- 1 suggested a tub with a door so "I don't have to balance on a foot that's 
standing on a slippery surface". 



- 1 suggested a bar across the width of the tub near the taps for1'the in and 
out" and stated that this would be better than a pole because you would 
use less strength. 

- 1 suggested having a step along the outside edge of the tub and 
incorporating a handle with the step. 

- 1 stated that a step wouldn't be good because you'd likely lose your 
balance more. 

- 1 doesn't want a tub she has to walk up steps to get in because she can't 
get up there. 

- 2 referred to bath lifts but stated that they are too expensive. 

- 1 stated that horizontal grab bars are better than the diagonal ones because 
they are better for leaning on. 

- 1 suggested incorporating a rail system in the shower stall stating "I can 
see me using them later". 

- 1 suggested having a double shower cubicle - one side for showering and 
the other for drying off. 

- 2 wanted a shower cubicle as well as a tub rather than having to shower 
in the tub. 

- 1 wanted a walk-in shower (with a stool inside). 

- 1 would like a shower stall and stated that if she had one she would take 
showers. 

- I prefers to shower in the tub instead of his shower stall because he 
states that the tub has more elbow room. 

- 1 wanted a stool to sit on outside the tub except her bathroom is too 
small. 

- 1 suggested having a built-in stool inside the shower (1 woman used to 
have a portable one with suction cups but got rid of it because "it was 





-"The good thing of a small apartment is there's lots of stuff to grab onto." 

- "I hang onto everything everywhere". 

- "I know a lot of people they do have a handrail on the wall. I don't, I'm 
used to it." 

-"But the bathtub I think is the biggest hazard, and then of course cooking 
is hard too." 

- "All the years I couldn't afford to have them (baths) and now, why notl" 

- "As long as I can still give my own showers and everything, I don't think 
I'm bad, you know?" 

- While speaking of front ledge removable bars, one participant stated "I 
don't like that ... l find that hard to clean around that stuff. It gets crappy 
looking you know ...I don't like all that stuff." 

- While speaking of how she would like a removable front ledge bar, one 
participant stated "But I haven't seen any,..Well they don't have much of a 
choice." 

3.2.5 Resub - Simul.1.d U H ~  Obaarvatlon 
The videotaped demonstrations were reviewed to identify similarities and 
differences between participants' bathing riiuals and environmental 
characteristics. As they were viewed, observations were made according to: 

- What types of equipment people use for bathing, the other uses of this 
equipment, and the storage of products. 

- Haw people perform various aspects of bathing including stepping in and 
out of tublshower and getting down and up in the tub. 

- Body positions and methods of support during different activities. 



Bathing Environment 

For the purposes of this discussion, the anatomy of the tublshower is to be 
understood as follows: 

side wall showemead \ b a d  wall 1 ride wall 

I front ledge 

bathroom floor 

- 22 had a tublshower with 2 sidewalls & 1 back wall (1 used bathroom 
sink only). 

- 1 had a tubtshower with I sidewall & 1 back wall. 

- 1 had a shower cubicle. 

t P r e m e  the Tu-wer (Appendix 6) 

Back Wall 

- 10 had a wall-mounted grab bar (8 diagonal, 2 horizontal). 

- 15 had a wall-mounted soap holder (I 3 with a handle, 2 without a handle). 

- 3 had a window ledge. 



Ledges 

- 6 had a removable front ledge bar. 

Side Walls 

- 16 had a stationary showerhead, 8 had a hand-held showerhead. 

- 4 had a wall-mounted grab bar (2 diagonal, 2 vertical). 

Various 

- 1 had a removable shower seat. 

- 5 had a rod for hanging clothes (other than the curtain rod). 

- 3 had a removable drying rack, 

- 12 had non-slip items (8 had a mat, 4 had a non-slip surface or stickers) 

- 8 had body scrub brushes (7 on a long handle, 1 with suction cups for his 
feet) 

ment Prment Out- the TubfShower (Appendix 6) 

- 20 had a shower curtain, 2 had sliding glass doors, 2 had a sliding 
accordion. 

- 1 had a wall-mounted grab bar (vertical). 

- 12 had a wall-mounted towel rod. 

- 1 had a heater. 

Bathmom Built-Ins 

- 16 had a counter beside the tublshower. 

- 3 had a towel pole. 

Various 

- 17 had a non-slip matlcarpet. 

- 3 had a chairiseat (1 to be used in the shower but isn't used). 
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- 3 installed a new tublshower ( I  because she didn't like the color of her 
old one, I because it was the only one available which had support bars 
incorporated in the wall, 1 because she wanted a tub with handles]. 

- 1 purchased a foot scrub device so that he could stand and wash his feet 
but doesn't use it because he's too ticklish. 

Peasons for Considerina Makina Modifications 

- 2 are considering getting a removable front ledge bar (I for getting out of 
the tub, 1 for additional support). 

- 4 are considering putting in at least one permanent grab bar (I so she 
has something to hang onto while showering and to help her lift up more 
readily while getting up in the tub, 1 for support but her soap dish is in the 
way, 1 for her balance, 1 for getting out of the tub). 

- 1 is considering having an opening cut in the front ledge of her tub so she 
can step in to shower without having to step over high ledge since it hurts 
her so much to step over. 

for Not 
. . . . 

- 2 considered getting a bath lift but decided against them because they 
are too expensive. 

- 9 haven't made modifications and aren't considering any (2 because they 
live in a seniors building so the modifications had already been done, 1 
because he lives in an apartment which doesn't allow modifications to be 
done, 4 because they "don't need it" or "don't need it yetn, 2 because they 
are "just used to it") 

It became apparent early on in the analysis that although the bathing environments 
of the paRicipants remained similar, each person had developed a unique method 
of interacting with their equipment. For the purposes of this discussion, 'inside 
foot' is to be understood as being the one closest to the tublshower and 'outside 
foot' as being the one closest to the bathroom area. 

the T- 

Body Position 

- 14 faced the showerhead wall (all stepped in with their inside foot first). 



- 3 faced the back wall. 

- 16 stood upright. 

- 2 bent over. 

Methods of Support {Appendix D) 

Of the 18 who demonstrated stepping in, all 18 held onto something. 10 held 
something inside the tublshower, 2 held something outside the tublshower, and 6 
held something both inside & outside the tublshower. 

- 5 held onto one thing (3 on something inside the tublshower, 2 on 
something outside the tublshower). 

- 13 held onto two things (7 on something inside the tublshower, 6 on 
something inside 8 outside the tublshower). 

In total, 36 held something INSIDE the tublshower. 

- 15 held something on the back wall. 

7 held onto a bar (6 with their inside hand, 1 with their outside 
hand). 

5 held onto the wall tile (4 with their inside hand, 1 with their 
inside CL outside hand). 

1 held onto the window ledge (with their inside hand). 

2 held onto the soap holder (both with their inside hand). 

- 5 held something on the ledges. 

3 held onto the front ledge bar (all 3 with their outside hand). 

2 held onto the front ledge (1 with both hands, 1 with their outside 
hand). 

1 held onto the back ledge (with their inside hand), 

- 2 held onto a sidewall. 

1 held onto the side wall bar (with their inside hand). 

1 held onto the showerhead wall bar (with their outside hand). 



In total, 8 held something OUTSIDE the tublshower. 

- 2 held onto the enclosure. 

2 onto the shower curtain (with both hands). 

lonto the sliding doors (with both hands simultaneously). 

- 1 held onto the bathroom sidewall. 

onto the wall surface (with their outside hand). 

- 5 held onto a bathroom built-in. 

1 held onto the towel pole (with their outside hand). 

4 held onto the counter (all 4 with their outside hand). 

ut of the Tu bl- 

Body Position 

- 11 faced forwards. 

- 4 faced the showerhead wall (all stepped out with their outside foot first). 

- 2 faced a side wall (both stepped out with their outside foot first), 

- 16 stood upright. 

- 1 bent over. 

Methods of Support (Appendix D) 

Ofthe 18 who demonstrated stepping out, 16 held onto something. 4 held something 
inside the tublshower, 6 held something outside the tubtshower, and 6 held 
something both inside 8 outside the tublshower. 

- 2 held onto nothing 

- 8 held onto one thing (3 on something inside the tublshower, 5 on 
something outside the tublshower). 

- 6 held onto two things (1 on something inside the tublshower, 1 on 
something outside the tublshower, 4 on something inside & outside the 
tuwshower). 

- 2 held three things (both on something inside & outside the tublshower). 



In total, 10 held something INSIDE the tublshower. 

- 6 held something on the back wall. 

3 held onto a bar (all 3 with their inside hand). 

1 held onto the wall tile (with their inside hand). 

1 held onto the window ledge (with their inside hand). 

1 held onto the soap holder (with their inside hand). . 

- 4 held something on the ledges. 

3 held onto the front ledge bar (2 with their inside hand, 1 with 
their outside hand). 

1 held onto the front ledge (with their inside hand). 

- 1 held onto a sidewall. 

onto the side wall bar (with their inside hand). 

In total, 12 held something OUTSIDE the tublshower. 

- 1 held onto the enclosure. 

onto the sliding doors (with their inside hand). 

- 4 held onto the bathroom sidewall. 

3 held onto the towel rod (all 3 with their outside hand). 

2 held onto the wall surface (1 with their inside hand, 1 wittl their 
outside hand). 

- 8 held onto a bathroom built-in. 

2 held onto the towel pole (both with both hands). 

7 held onto the counter (1 with their inside hand, 2 with their 
outside hand, 3 with both hands simultaneously). 

Down UD - Tub Bathers 

Body Position 

- 7 stepped in facing the showerhead wall and sat down and up in the tub 



facing the same direction (I participant only partially demonstrated). 

-1 stepped in facing the showerhead wall, turned 1800 CW while standing, 
lowered onto her knees, then turned another 1800 CW to end up sitting on 
the bottom of the tub facing the showerhead wall. She got up by doing just 
the reverse - she rolled 180"CW onto her knees to face the sidewall, 
then stood up facing the same direction. 

- 1 stepped in facing the showerhead wall, and lowered into the tub facing 
the same wall. She got up by rolling 1800 CCW on the bottom of the tub to 
face the sidewall and then stood up facing the same wall. 

Methods of Support (Appendix D) 

Of the 8 who demonstrated getting down into the tub, all 8 held onto something 
inside the tublshower. Nobody held anything outside the tublshower. All 8 held 
onto 2 things. 

- 3 held something on the back wall. 

2 held onto a bar (both with their inside hand). 

1 held onto the soap holder (with their inside hand). 

-All 8 held something on the ledges. 

3 held onto the front ledge bar (all 3 with their outside hand). 

5 held onto the front ledge (all 5 with their outside hand). 

5 held onto the back ledge (all 5 with their inside hand). 

Of the 7 who demonstrated getting up from the tub, all 7 held onto something 
inside the tublshower. Nobody held anything outside the tubishower. 1 held onto 
one thing while 6 held onto 2 things. 

- 2 held something on the back wall. 

both held onto a bar (both with their inside hand). 

- 6 held something on the ledges, 

3 held onto the front ledge bar (all 3 with their outside hand). 

3 held onto the front ledge (2 with their outside hand, 1 with both 
hands simultaneously). 

4 held onto the back ledge (all 4 with their inside hand). 





designed. After a few revisions were made to the format (Appendix E), the 
second set of questionnaires was given to a manager at the Universal 
Rehabilitation Setvice Agency, however this time pre-posted envelopes were 
attached to the questionnaires. 9 of the 40 were returned. 
The personal interview was conducted with the care-provider of dependent 
bathers in the home of one of her clients. The intent of the personal interview 
was to discuss the bathing-related issues which impact dependent bathers as 
well as the care provider in a less structured and more open-ended format than 
a questionnaire would allow. The interview lasted approximately 15 minutes and 
it was audiotaped. 

3.3.4 RaruMr 
The personal interview was transcribed verbatim and analyzed along with the 
responses from the questionnaires. The following information has been 
extracted from the analysis: 

- Respondents' clients' ages ranged from 15 to 90. While only one client was 
stated to be over the age of 60 (with the majority of clients being in their 20's to 
40's), it was determined that for the purposes of this portion of the study, the 
experience of assisting dependent bathers would be similar enough regardless 
of age. 
- The types of medical conditions which affect the clients of the respondents 
while they bathe include seizures, mental and physical handicaps, 
hypersensitivity and low motor functioning. 
- 7 of the respondents stated that they provide all of their clients with full 
bathing assistance (including transferring the clients into and out of the tub, 
washing their body and hair, drying them off). 2 respondents provide their 
clients with partial assistance (1 provides transferring assistance to one client 
onto the bath lift, 1 helps a client to step into the tub and assists her with 
washing her back). 
- 7 respondents assist their clients in a shared or common bathing area. 1 
assists her clients in a shared bathing area or on their personal bathrooms. 1 
assists her clients in their personal bathrooms only. 
- 6 respondents assist clients in more than one type of bathing structure (3 in a 
shower cubicle, bathtub or C-tub, 2 in a bathtub or C-tub, 1 in either a shower 
cubicle or C-tub). 3 respondents only assist in one type of structure (1 in a 
shower cubicle, 1 in a showerttub, 1 in a C-tub). 4 respondents indicated the 
presence of a non-slip floor mat in the area in which they assist their clients. 
The structures were described as containing the following: 

- shower stall: curtain, removable seat, hand-held showerhead. One stall 



also has a sling. 

- bathtub: 2 grab bars, removable showerhead. 

- century tub (C-tub): bath lift, removable showerhead. 

- showerltub: curtain, grab bar, removable seat, stationary showerhead. 

- 4 respondents indicated that at least one of their clients had injured or nearly 
injured themselves while bathing (1 stated that "the possibility of falling or slipping 
is great", 1 client nearly slipped out of the bath chair as a result of too much oil in 
the water, 1 client slipped and fell while being transferred, 1 client slipped while in 
the shower chair). 

- 3 respondents indicated that the part of the bathing experience which causes 
the least problems for themselves or the client is when the client is sitting and 
relaxing in the water. 2 indicated that it is when the client is independent and can 
transfer independently. 1 indicated that it is when the client is sitting in the C-tub 
chair. 

- 4 respondents indicated that the part of the bathing experience which causes 
the most problems for themselves or the client is when they are transferring the 
client into or out of the bath area (1 from a wheelchair into and out of the C-tub 
chair, 2 into the shower, 1 out of the tublshower). 2 indicated that it is the lack of 
space in the bath area (lstated that it is because of the wheelchair lift etc., 1 
because the toilet is too close to the shower). 1 indicated that it is when the 
clients have been taken out of the water and he can't seem to dry them quickly 
enough. 1 indicated that it is when she has to bend over the clients in the shower 
to clean them while trying not to get too wet. 

- 5 respondents indicated that in terms of safety, accessibility and ease of use 
that the bathing environments in which they assist their clients is good, very goad 
or excellent. 2 stated that it is adequate or average. 

- Respondents suggested that the following wouki help themselves or their clients 
during the bathing process: 

- A  better way to dry clients, possibly heat lamps. 

-Toiletries within arms reach on a shelf. 

-Away to keep the room warm, especially when transferring clients from 
the bathroom to the bedroom. 

-All bathing products closer to the bathtub. 



- More open space and non-slip mats. 

Interview 

- Her clients appreciate the assistance because "they're afraid to fall or to slip.. . It's 
a big help for them.. .They're scared of falling". 

- Sometimes the bathtubs she assists in are unsafe because they lack bars for 
the client to hold. She also stated that there should be a chair in the bathtub "so 
they could sit, they could just sit". 

- Sometimes she uses the grab bars while helping the client. 

- When helping the client, she has to help them get right in the tub by holding 
them, This is difficutt because sometimes they are so frail that they can't walk 
without a walker or cane, and these items can't be brought in the tub. It's also 
hard when the bathrooms are so small. 

- Clients will often grab onto anything when they don't have bars such as the 
towel rod or the walls. When the clients don't have bars, it's often the care worker 
who has the responsibility of reporting it to the office. 

- Flexible showerheads are much better than stationary heads because she always 
has control over where the water goes. 

- She has to be very careful with slipping even when using a rubber mat especially 
when some clients are so big. 

- The biggest problem she has is when she's assisting clients who are disabled 
or when they can't walk. With those clients, assistance is also given by 
occupational therapists. 

- She never really fills the tub but just puts a little bit of water in the bottom so the 
client can be warm. 

- She suggested "Do you think you could possibly design a tub that can be 
opened? because her clients are finding it hard to lift their legs. 



3.4 Conclusions I Recommendations 
3.4.1 Personal Interviews with Bathers & Simulated User 
Observation 

Summary 

Method of Bathing 

- Participants' method of bathing varies according to their beliefs about cleanliness, 
the personal benefits they acquire from using the method, or their fear or inability 
to use another method. 

-Approximately the same numbers of participants take tub bathes as showers. 
However, of those who take showers, a few would prefer to take a tub bath. All of 
those who tub bathe stated that it's their preferred method. 

- In terms of preference, more participants stated that they would prefer to take a 
tub bath than to shower. The majority of those who would prefer to take a tub bath 
were 70-79 and 80+. The majority of those who would prefer to shower were 6069 
and 70-79. Male participants seem to prefer to take a shower. Female participants 
seem to prefer to take a tub bath. 

- The reasons why participants take showers are because it's the only way they 
can bathe with little difficulty, because they dislike the tub bath, as an issue of 
time or for various personal benefits. The reasons why participants take tub baths 
are because they find it relaxing, for various personal or medical benefits, out of 
habit or because they dislike the shower. The sponge bath only tends to be used 
by participants if they have no other option or as an alternative to another method. 

- The predominate problems experienced by participants include getting up from 
the tub after tub bathing and getting over the front ledge of the tub while stepping 
in or out. 

- Most participants had never had an accident or injury while bathing. However, of 
those that had one (or know of someone who had one), the primary types were 
slipping-related or getting stuck in the tub unable to get out. 

- Half of the participants stated that they are careful of slipping and/or fatting or 
that they are aware during the bathing process. Acouple expressed that they are 
extremely fearful. 



Partici~ant Suggestions 

- Suggestions for improving the bathing environment focussed primarily around 
the act of stepping in and out of the tublshower. These included lowering or 
removing the front ledge of the tub, provisionsfor support (i.e. something to lean 
on) along the front ledge, and incorporating or not incorporating a step along the 
outside edge of the tub. Also suggested was the addition of a walk-in shower into 
the bathing environment, in some cases as a substitute for the tub and in others 
in addition to the tub. 

- Other suggestions included provisions for seating (primarily inside the bathing 
area but outside as well), non-slip surfaces which don't interfere with tub bathing, 
and more storage space around the tub for toiletries. 

-The tublshower built-in unit was present in the residences of all participants. A 
few also had walk-in showers located in their basements. 

-A little over half of the participants had made some type of modification to their 
bathing environment. The most common modifications included the addition of 
support bars (stationary and removable), holders for additional storage, and rods 
for hanging clothes. Others included a new tub/shower, and removable bath seats. 

- Participants who demonstrated stepping into the tublshower tended to hold 
onto things inside the tublshower for support more than onto things outside the 
tublshower. All participants held onto something. 

- Participants who demonstrated stepping out of the tublshower tended to hold 
onto things outside the tublshower for support more than onto things inside the 
tublshower, All participants but one held onto something. 

-All participants who demonstrated getting down and most who demonstrated 
getting up in the tub held onto things on the ledges for support. A few held onto 
something on the back wall getting down and up. 

-Accommodate individuals who prefer to shower as well as those who prefer to 
tub bathe. Whether or not these functions can be facilitated within the same 
bathing unit will need to be determined. 

- Cower the height of the front ledge of the tublshower allowing users to step into 
and out of the bathing area with ease. 



- Incorporate provisions for support inside and outside the bathing area to assist 
the user during the various stages of the bathing process. 

- incorporate provisions for seating inside and outside the bathing area. 

- Ensure non-slip surfaces throughout. 

-Allow for adequate storage of toiletries around the bathing area. 

3.4.2 Car.-Providmrs of Dependent brthars 

Summery 

- Half of the respondents stated that at least one of their clients had injured or 
nearly injured themselves while bathing. These injuries had occurred while the 
client was being transferred into or out of the bath area or white the client was 
sitting in the bath chair. 

- Transferring the client into or out of the bath area is the part of the bathing 
experience which causes the most problems for both the care-provider and the 
bather. Other problems include having insufficient space in and around the bath 
area, being unable to keep the client warm as they are being dried off, and bending 
over clients in the shower while trying not to get too wet. 

- Suggestions included that there should be heat lamps or other methods of 
keeping the room warm incorporated outside the bathing area, more open space 
around the bathing area, and a door incorporated into the front ledge of the tub. 

- Ensure that there is adequate access space in and around the bathing unit for 
up to two users. 

-Accommodate the potential for some assistive devices to be retrofitted into the 
bathing unit by users who require assistance. 
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4.3 Conclusions I Recommendations 

Summary 

- Most older adults prefer the tub bath. Psychologically it is comforting and relax- 
ing. Physiologically, a whirlpool bath helps promotecirculation, In terms of clean- 
liness, the shower is believed to be better than the tub bath. 

- Showers may cause shortness of breath or promote chest pain in cardiacs 
especially if they have to stand. While sitting may alleviate some problems, it's 
more difficult to clean the dirtiest parts of the body. In terms of exertion, getting in 
and out of the tub and even transferring onto lifts can be hard. Sponge bathing is 
often recommended as the alternative for such problems. 

-Arthritis, poor eyesight, cardiac conditions or the taking of medications are the 
conditions that often prevent older adults from bathing independently. Hip injuries 
are the most serious mobility-related conditions that can inhibit older adults while 
they bathe. 

- The healing process in older adults is generally slower than in younger adults 
worsening the effects of head, hip and wrist injuries which can occuf in the bath- 
mom. 

- Atub bath with whirlpool qualities would be an appropriate consideration in the 
bathing unit, 

- Hard corners and edges should be avoided and replaced by smooth and soft 
materials. 
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5.1.3 Description of Activities 

The Tub Beth 

The American College Dictionary (1 963) defines a bath as a washing of the body 
in, or an exposure of it to the action of, water or other liquid, or vapor, etc., as for 
cleansing, refreshment, medical treatment, etc. and a bathtub as a vessel for 
containing this. The activities related to tub bathing are to be uriderstood as 
consisting of several components, including getting into and out of the tub, relaxing, 
and cleansing (encompassing such aspects as wetting, soaping, massaging, 
and rinsing the body). 

Generally speaking, getting into a tub involves lowering the body from a standing 
(or sitting) position to a squat, by using mainly the body's own restraint 
mechanisms, and then shifting each leg into an outstretched position and lowering 
that side of the buttocks onto the tub bottom while simultaneously shifting much 
of the body weight to it (Kira, 1966). Getting out involves shifting the weight of the 
body from the buttocks onto the feet, which must become positioned underneath 
the major weight of the body, and then pulling or pushing the body into an uptight 
position (Kira, 1966). 

Relaxing in the tub involves assuming a passive and static position in which the 
body is relieved of all muscular tension and strain, resulting when stable positions 
are assumed by achieving the lowest center of gravity and providing support for 
every body segment (Kira, 1966). The relaxation component in this project will 
also be extended to encompass such activities as utilizing the water for therapeutic 
purposes (i.e. arthritis relief, cooling the body, etc.), and therefore it must be 
understood that the body may merely achieve a state of partial relief. It must also 
be considered that the entire body may not require full immersion into the tub 
cavity to achieve this relief (i.e. foot soaking). 

The cleansing process will be understood to involve the actions of wetting, soaping, 
massaging, and rinsing the body, and may also include such actions as hair 
removal, and nail clipping. While wetting may be accomplished by either immersing 
or partially immersing the body into the water, the other actions require the body 
to be partially out of the water to be effective. Rinsing requires the use of a clean 
water source, and is therefore only properly accomplished once the body is 
removed from the tub water. 

The activities involved in showering may be regarded as simpler, faster, and safer 
than in tub bathing, primarily because it basically only invokes the cleansing 



function, which is most comfortably and conveniently performed while one is 
standing or sitting upright - both inherently simple and stable postures (Kira, 
1966). In stall shower installations, the process of getting into and out of the 
bathing area is an inherently simpler task, as one does not have to climb over a 
high ledge and into a pool to initiate the cleansing process. In typical tublshower 
combination units, however, the user does not benefit from this simpler access, 
as stepping over a high ledge is unavoidable. 

The cleansing procedures of wetting, soaping, massaging and rinsing the body, 
are similar to those described for the tub bathing method, and are performed 
most effectively while in a standing or upright sitting position (the legs and feet 
are reached most comfortably from a seated position) (Kira, 1966). Similarly, the 
actions of soaping and massaging are best performed while the body is wet but 
out of the direct stream of water, accomplished by temporarily shutting the water 
on and off during the washing process or moving the body in and out of the stream 
- a simpler and more natural action (Kira, 1966). 

5.1.4 Cnvlronmmnt 
The proposed bathing unit is to be incorporated within new commercial and 
residential construction projects including retirement residences, apartment 
complexes, condominiums, townhouses, hotels and single detached 
residences. It may also find applications in some retrofit or renovation projects. 
Why new construdion versus retrofit applications? While both require 
attention, the advantages of new construction applications definitely outweigh 
those of retrofit. The main advantage of designing a product intended for retrofit 
installations is that the product could potentially help more people, especially 
those living in apartments or town houses who really are not able to make 
major modifications to their environments. On the other hand, however, this 
approach does not really address the problems existing in these environments, 
it only offers a method of coping with them. Designing for retrofit applications 
requires that the dimensions of bathing environments already existing dictate 
the dimensions of any new product to be implemented into that space 
regardless of whether or not these dimensions are appropriate. In the case of 
bathtub dimensions, for example, designing a product intended for retrofit 
applications demands that the product fit within the typical 5' long dimension 
between side walls. Adopting this approach to the design of a new product 
does not even begin to address the issue of whether or not the dimension is 
even appropriate for such an application. 
A product designed for new construction applications may abandon any 
preconceived notions of how bathing-related products of the past have been 
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water empties or let the water out after stepping out. A second disadvantage of 
this type of solution is with the high-tech method of conlaining the water. While 
an inflatable gasket system creates a seal between the permanent tub walls 
and the removable wall section, it is a relatively complicated and technical 
system being usad to replace the traditionally basic function of containing 
water. It could therefore be projected that the target user group may have 
difficulty accepting that the sealing mechanism would work, especially without 
leaks. 
While the reduction in height (or removal) of tho front ledge of the tub is one 
method of offering users improved and safer access to showering and tub 
bathing functions within the bathing unit, it still implies that the basic 
configuration of the tub-shower remain unchanged. It was at this point that 
other solutions were investigated, and the possibility of developing a floor- 
recessed tub emerged. See Appendix G concept sketches. 

6.2.2 Phmse 2: Floor-Racessed Concepts 
By using the floor cavity to contain the water for the tub bath, the threshold 
between the bathing unit and the bathroom floor that typically is required to 
contain the water may be eliminated. Also eliminated is a complicated sealing 
mechanism required by removable front ledge solulions. These benefits 
stimulated the decision to thoroughly investigate a number of possible 
solutions utilizing the floor to rmess a cavity to be used as a tub. 
The accessibility challenge for this type of configuration became facilitating the 
simplest transfer of the user from one elevation to another. Other challenges 
included incorporating the unit within conventional building construction 
techniques and maintaining aesthetic separateness of the functions of 
showering and tub bathing within the unit. Avariety of methods to potentially 
fulfill these challenges were explored and included concepts in which the user 
could descend into the cavity using steps, platforms, and even air pressured 
devices. Those which utilized air pressured devices, however, were eventually 
ruled out for their complexity and higher cost that the inclusion of steps or 
platforms did not demand. 
Early concepts for this type of bathing unit were inspired by the numerous 
floor-recessed jacuzzi-type tubs already on the market, but with the significant 
difference of including steps within the recessed cavity. This would allow the 
user to descend with greater ease than in the typically deep (with no steps) 
tubs currently available, and would also help to reduce the risk of falls which, 
according to the National Kitchen & Bath Association (1 997), tend to result 
from the abnormally high stepping distance which exists in typical recessed 
tubs. After a number of concepts were explored, the design focus expanded to 
concentrate on how the showering function within the bathing unit would be 



incorporated. It was at this point that several concepts were developed in which 
the user would descend on a step into the bathing cavity to tub bathe or to 
shower. 
While these were potential solutions because of their interesting forms and 
accessibility benefits for tub bathers, they were also problematic. By requiring 
bathers who intended to shower to descend down a step, the units were not as 
accessible as walk-in shower stalls - a feature that was being considered to be 
more and more important as the design process progressed. The new bathing 
unit, which was intended to alleviate the front ledge accessibility problems 
existing in conventional tublshowers, was all of a sudden appearing to present 
a whole new set of problems for the user who only wished (or was only able) to 
shower. The decision was therefore made to maintain in all future designs a 
floor-level walk-in shower, as this arrangement would accommodate both the 
physically strong as well as the frailer shower users. See Appendix G concept 
sketches. 

5.2.3 Phase 3: Floor-Rocomsod and Flush-Floor Concopts 
Once the decision was made to maintair~ a floor-level walk-in shower in all 
future designs, the design focus somewhat shifted from thinking of the 
functions of showering and bathing as existing within the same physical space 
to being physically separated. A variety of concepts were developed which 
explored different configurations of the two functions, including solutions which 
used a floor-recessed tub and others which explored the possibilities of 
platform-recessed or raised-ledge tubs. In each of the scenarios, the type of 
tub did not really matter, as the bathing functions were quite separate and 
therefore only some of the other elements (i.e, the fixtures, storage, support 
devices, etc.) could have any dualistic functional capabilities. This was not 
exactly good. While some of the designs which arose from this type of 
configuration were exciting because of their interesting play of forms and their 
ability to satisfy the accessibility and usability challenges of this project, the 
bathing functions were to be completely separate from each other. There was 
really no functional difference between the proposed bathing unit (or more 
appropriately units) and currently available separate bathtubs and shower 
stalls. Now, this would not have been a big deal if the intent of the product was 
to compete with other separate tub and shower stall units - actually, it could be 
an interesting product to be developed. However, the product type which was 
outlined during the Problem Definition phase of this project to be developed 
was to be a bathing unit which facilitates both showering as well as tub bathing 
within one unit, to potentially replace some of the typical tublshowar 
combination units currently plaguing the market, Since the showering and tub 
bathing elements in the concepts had such functional as well as aesthetic 



separateness, other solutions needed to be developed. See Appendix G 
concept sketches. 

5.2.4 Phase rl: Floor-Recessed Concepts with Removable 
Platform 
The idea of incorporating a removable platform or 'floor' upon which the user 
would shower and then somehow remove for tub bathing had initially been 
planted while viewing an exhibit at the International Conference on Universal 
Design in June, 1998. It was there that rough images of this concept had been 
displayed to demonstrate the possibilities of universal design when applied to a 
bathing environment (see Figure 2-22E). While at the time the idea seemed 
interesting, the User Research phase of the project had only just begun, and it 
was therefore filed away as a design precedent. However, during a 
brainstorming session, the idea was once again triggered, and the possibility of 
incorporating a removable platform above a recessed floor cavity was revisited, 
A removable 'floor' could potentially solve the primary problem that arose during 
phase 3 in that both the showering and tub bathing functions could take place 
within the same physical space while still maintaining a high degree of 
individuality. Also, the flush-floor threshold would provide users (both 
ambulatory and wheelchair users) with the highest level of accessibilily for 
showering, and tub bathers would benefit from a simpler descent into the 
bathing cavity. Numerous methods of dealing with a removable floor were 
explored, and included options in which a platform would be hoisted on a wall, 
slid under the floor, folded, and even retracted. Eventually, after being inspired 
by garage door track systems and roll-top desks, an interesting and 
economical method of retracting the platform was conceived in which a series 
of slats would retract on channels and travel underneath the lub, thereby 
utilizing the plenum space beneath the tub cavity. 
Once the logistics of the mechanism were figured out, and several concepts 
focussing on the comfort and usability aspects of the bathing unit were 
developed, a configuration which appeared to have satisfied the preliminary 
design criteria established during the previous conceptualization phases was 
used as the basis for a more detailed design exploration. This process 
included investigations in regards to the sizes and configurations of the bathing 
unit, methods of support, methods of enclosure, seating, storage and the 
placement of fixtures. See Appendix G concept sketches. 
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Shower 

Building codes for stall showers state that the minimum size of an enclosure 
must be at least 6,606.44 square cm (1,024 square inches), Therefore, an 81.28cm 
x 81.28cm square (32" x 32") is the smallest shape that can be specified under 
any circumstance (National Kitchen & Bath Association, 1997). Kira (1966), 
however, recommends that this size should really be larger, citing experiments 
that have been conducted with various sizes and arrangements of enclosures. 
Such experiments indicate that the total space actually used in a standing position 
(in a virtually unlimited enclosure) range from 91 5 to 965mm (36 to 38 inches) 
along the axis of the stream and from 840 to 865mm (33 to 34 inches) in the 
transverse direction. It is further suggested that an actual enclosure would need 
to allow for an additional 100 to 150mm (4 to 6 inches) in both directions, making 
the minimum comfortable enclosure size for washing 1,065 x 915mm (42" x 36). 

While there are somewhat varying opinions about the optimal types of support 
which should be provided in and around bathing areas, support of some kind is 
always recommended. Early attempts at incorporating support within the bathing 
unit concepts generally took the form of bars, as these have tended to be the 
conventional types of support used in environments requiring higher levels of 
safety (i.e. bathrooms). However, even though these were initially believed to be 
the most appropriate solution, after more consideration, they did not seem to be 
the best. Recalling that only a little over a third of older adults interviewed had a 
grab bar support device in their bathing environment, and more importantly the 
reasons why they did not have them (stemming from the fact that they are believed 
to be unattractive and from their perceived associations with frailty and 
dependence), it seemed odd to incorporate a feature primarily because it is the 
most frequently recommended method of support by safety agencies, 

After reviewing the results from the User Research phase of the project, it was 
realized that the most common method of support used by those interviewed was 
to lean on horizontal surfaces (i.e, window ledge, counter tops, grab bar, etc.) 
while stepping in and out of the tubtshower, and to pull(i.e. on diagonal or vertical 
grab bars, tub ledges, etc.) while getting down and up in the tub. While most 
people had never had an accident while using objects other than grab bars for 
support, they easily could have, as none of the objects being used had been 
designed to support the body weight of an adult, especially with slippery wet 
hands. Most people were simply unable to distinguish which objects they should 
or should not hold onto tor support, and would therefore grab onto anything when 
stabilization was needed. It was with this understanding that it was decided that 
anything which could possible be interpreted by the users of the bathing unit as 



a support device (i.e. storage shelves, seat surfaces, elc.) would be designed to 
be used as such. Other support elements would then be designed to complement 
these, and integrate discretely within the bathing unit, while corresponding with 
recommendations made by Kira (1966) and the National Kitchen & Bath 
Association (1 997). 

Kira (1966) identified two types of support which appear necessary as one is 
getting in and out of and operating within a tub. The first is for use while the user 
is getting into and out of the tub in an erect position, and the second is for use in 
raising and lowering the body from a sittinglreclining position. Evon though the 
recommendations were made for applications within typical tub units, they will 
still be considered for the recessed tub unit since many similarities still remain, 
It is suggested that for the first type, a vertical bar be located at the outer edge of 
the tub, acting as a support as well as a pivot point, For the second area of 
support in which the user must raise and lower the body from a standing to a 
sitting or reclining position, two critical points arise in which support is needed. 
The first critical point is when the body is in a squat position, and the weight must 
be transferred to a sitting position. During that transition, balance is completely 
lost (at least in typical tub units) unless the arms are used to provide a temporary 
second support, typically on the tub floor. While the step platform In the bathing 
unit being conceptualized would somewhat alleviate this temporary loss in balance 
as the user could squat and shift their buttocks weight gradually down using the 
floor, step and then tub floor, support would also be needed for the user to lean on 
with their arms for the duration of this new process. The second critical point 
occurs when the user shifts their body weight ffom a balanced vertical sitting 
position to a reclining one. Horizontal suppod on both sides (i.e, outer tub rim, 
horizontal bar, etc.) is recommended at this point, allowing the user to ease the 
body down gradually and pull the body up to a sitting position after bathing. 

For shower users, it has been recommended (Kira, 1966; National Kitchen & 
Bath Association, 1997) that support devices be provided for entering and leaving 
the shower enclosure, using a seat or footrest, and standing under the stream. 
For entering and leaving and for operating controls, a vertical bar at the entrance 
is considered to be most desirable (if located at the entrance of the unit). The 
most effective support elements are further suggested to be no lower than 865mm 
(34 inches) or higher than 1,270mm (50 inches), and ideal at 1,000mm (40 inches). 

Some of methods of enclosure which were considered throughout the various 
conceptual design phases included the incorporation of a shower curtain, a roll- 
up partition, straight and curved sliding doors, accordion and pivot doors. The 
shower curtain, if somehow re-designed to reduce it's sterile appearance, was 
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(usually with eyes closed), the chances of them staying put are minimal. Another 
aspect of storage provision that is also rarely considered in the design of bathing 
environments is the aesthetics of the products themselves when they are set in 
their allocated places. In most instances, the shower curtain becomes the only 
visual barrier blocking the otherwise product-filled cluttered appearing bathing 
environment. 

Storage concepts for the bathing unit were therefore generated with the intent of 
avoiding many of these problems. It was decided that flat shelf-type surfaces, 
possibly even adjustable, would be integrated into the vertical walls and even into 
the seating element. Integrating the shelves aesthetically was not much of a 
din icult task, however, when the clutter factor was taken into consideration, their 
placement became much more challenging. If the bathing unit was to be seen 
without a visual barrier (i.e. a shower curtain), clutter seemed almost unavoidable. 
It was at this point that several concepts were generated which would somehow 
mask the clutter, and included concepts whereby storage shelves were built into 
the sidewalls of the tub, into the recessed floor cavity, and into the sidewalls of 
the shower. In each scenario, storage for products needed to be located at a 
height appropriate to the bathing functions of showering and tub bathing, 

The placement of fixtures and water controls became a challenging task, as tub 
bathers and shower users each require very specific placements. For tub bathers, 
it has been recommended (Kira, 1966) that the water source fitting (and the 
controls) be located where it can be reached for testing the temperature of the 
water from both inside and outside the tub, and the controls be located in a 
similar manner such that they are accessible from a sitting position inside the 
tub and from a standing position outside the tub. It is further recommended that 
the controls be placed at a height of 760 to 865mm (30 to 34 inches) for a person 
standing outside or sitting on a seat while still allowing them to be reached from 
a sitting position in the bottom of the tub if necessary. For shower users, the 
placement of controls as well as the location and type of showerhead becomes 
especially important. The National Kitchen 8 Bath Association (1997) has 
recommended that controls be located so that users may access them without 
having to lean into or under the stream of water, thereby reducing the risk of being 
scalded while adjusting the water temperature. Kira (1966) made a similar 
recommendation, suggesting that it should also be possible to control the water 
supply from both inside and outside the shower, and from both in and out of the 
water. Placing the controls directly below the showerhead therefore becomes 
undesirable. Instead, it is recommended that an ideal location is at the side of the 
entrance to the shower, closest to the stream of water, and at a height of 96 to 



122cm (38 to 48 inches) (National Kitchen & Bath Association, 1997) or 1,000 to 
1,300mm (40 to 50 inches) (Kira, 1966) from the floor. It should be understood, 
however, that Pitkl recommended a height based on the operation of the controls 
from the 'basic' standing position, and therefore will not be appropriate for a seated 
user. It has further been suggested that the showerhead be located so that it 
directs the spray towards the body and away from the face and hair (Kira, 1966; 
National Kitchen 8 Bath Association, 1997). If a fixed showerhead is to be installed, 
the water supply should be adjustable both to angle and coarseness of spray, 
and roughed in at a height of 182.88 to 198.12cm (72 to 78 inches) from the floor 
(Kira, 1966; National Kitchen 81 Bath Association, 1997). A hand-held shower is 
also a necessary inclusion for a seated person in the shower or in the tub and for 
those bathers who may require assistance. 

5.3.2 Dotriling & Form Rorolution 
Having established a precise set of design criteria, the bathing unit 
configuration generated in phase 4 of the conceptual design phases needed a 
significant amount of refinement. During a brainstorming session, it was 
realized that assimilating some of the features developed in phase 3 with those 
developed in phase 4 could allow for an interesting interplay of curvilinear and 
rectilinear forms, while facilitating the activities of tub bathing and showering in 
a functionally effective manner. 
The configuration which was developed would allow users (both ambulatory and 
wheelchair users) to shower on a flush-floor removable platform, which would 
completely cover the tub bathing cavity, and only be removed when such 
activities took place. For safety reasons, retraction of the platform would be 
activated by the user from outside the bathing unit's immediate area, The 
platform would retract on channels and be stored underneath the useable tub 
cavity while the tub bathing activities were performed, after which time, the 
platform would be returned to its resting position of covering the tub cavity, 
Within the tub cavity itself, a single step (2 risers) would allow the user to 
descend into the tub with greater ease than in conventional tubs. The user 
could potentially ease their body weight down gradually, using the step as a 
key element in the transition from the one elevation to the other. Auxiliary 
support would be provided in the form of the ledges (i.e. top of the shower seat) 
which the user could lean on during their descent into the bottom of the tub, as 
well as hand holds on the back of the bathing unit and along the sides of the 
tub. A wide ledge slightly lower than the floor would provide a large enough area 
that could used by the user to lean on while getting up from the tub, as well as 
act as a seat which could be used during certain tub bathing cleansing 
activities, The backrest would be sloped between the recommended 25-400 



range (Kira, 1966), but closer to the upper end of the range, thereby making it 
easier for the user to sit up after being in a reclined position. The width of Ihe 
tub would be wider than that which is recommended by Kira (610-685mm, 24- 
27 inches) around the area where the user's buttocks would sit (so that a 
larger adult could sit comfortably without potentially becoming stuck in the 
tub), however not wider than the recommended maximum width of 915mm (36 
inches). The depth and length dimensions of the tub would also correspond 
with those recommended in Design Considerations. Adjustable storage shelves 
would be located at a height easily reached by the user while lying in the tub, 
and would only be visible from inside the bathing unit area. The typical clutter 
commonly associated with bathing environments will therefore not be visible 
from outside the bathing area, even though no visual barrier (i.e, shower 
curtain) is present. Prior to leaving the tub, a hand held shower would be 
available to the user for rinsing off or for rinsing out the tub cavity for cleaning 
purposes. This would be integrated into the vertical surface of a shower bench 
located at the end of the tub. Once the tub has been drained, the user would 
activate the mechanism of the retracted floor and it would close to cover the 
cavity. 
The walk-in shower would be able to accommodate 1 to Zambulatory adults or 
1 wheelchair user with 1 ambulatory adult. Acylindrical glass sliding door 
enclosure could be pulled out from its resting position against the side wall of 
the bathing unit (where it would not interfere with tub bathing) to prevent the 
spray of water outside the immediate shower area. Its design would ensure 
that the closed position correspond with the placement of the water controls, 
thereby allowing the user to adjust the water temperature either from outside 
the enclosure (by opening it just a bit and reaching inside) or from inside. The 
rail upon which the doors would slide, would be located at a height of 
approximately 1828mm (72 inches), and would be supported by a bulkhead 
and sidewall of the shower. The space between the bulkhead and side wall 
would be left open, allowing for the steam from the shower to escape, while the 
rail could act as a rod for hanging clothes (an activity which was identified as 
being quite common during the User Research phase of this project). The 
bulkhead serves two other functions; the first of which is to supply the water for 
and support the showerhead, the second being to visually compress the 
vertical space (from the perspective of the tub user) which is otherwise 
increased from having recessed the tub into the floor. A shower bench would be 
located inside the enclosure, capable of facilitating the transfer from a 
wheelchair when the sliding doors are fully open (in their resting position), and 
would give the user the option of sitting while performing either some or all ot 
their bathing activities. The bench would also act as a visual barrier from the 
mechanical elements of the retracting floor. Storage shelves would be located 



at a height easily reached by the user from either a standing or seated 
position. Similar to those intended for tub bathers, these shelves would also 
not be visible from outside the bathing unit. See Appendix H design refinement 
sketches. 

5.4 Testing & Revisions 
Prior to advancing the design of the proposed bathing unit any further, i t  was 
believed to be critical to the process that input from bathers and from care- 
providers who are currently assisting dependent bathers be acquired:As such, 
two focus group sessions were organized to provide feedback on the design. 
The first session was conducted with older adults at a Calgary community 
center, and the second, with care-providers of dependent bathers at a Personal 
Care Agency operating out of a Calgary Retirement Residence. 
Several perspective renderings illustrating different views and details of the 
proposed bathing unit (see Appendix ti) were used in the sessions to describe 
the design, and were thoroughly explained to the participants. Some of the 
background and user research findings, as well as the design intent were also 
described prior to the commencement of feedback. 

5.4.1 Focus Group 8ossion with Oathon 
Setting: ACalgary community center with recreation facilities for individuals of 
all ages. An adult day program is in place. 
Attendance: 11 female participants, 1 male participant. The program manager 
supervised. 
The feedback was as follows: 

-As  a whole, the feedback was extremely positive. 

- People really liked the fact that you could walk into the shower and 
retract the floor to expose a tub. One woman who takes baths and whose 
husband showers especially liked the idea. 

- One woman stated that she would prefer it if bars looked like bars stating 
"what's wrong with the bars they've already got?" She went on to say that 
it is because then you would know what to hold onto. 

- While stepping down into the tub, one woman thought that it would be 
better to have support on both sides, rather than on just the one side. 

- One woman stated that her perfect tub would include a step on the outside 
to get in and out (referring to typical above-floor tubs). Others disagreed 
with her, stating that it would even be more dangerous than stepping over 



the ledge as they do presently. She later went on to say that the proposed 
bathing unit still allowed for a step, which she liked. 

-The issue of cost of the bathing unit came up, in which one person asked 
"how much would something like this cost in comparison to other tubs?" 
One woman responded for me, stating that 25 years ago, the molded tubs 
were extremely expensive but that now they are commonplace. 

-All of the participants liked the idea of a molded seat integrated right into 
the shower area. One woman indicated, though, that she thinks her tub is 
perfect the way it is with her portable chair. 

- One woman, who has bad shoulders, stated that she cannot get out of 
the tub. She said that the step in the proposed design would allow her 
more flexibility in the way she would get out. I then asked her if she would 
transfer her weight by shifting from one step to the other. She indicated 
that perhaps that would be the way she would do it. 

- Participants also liked the lower hand-held showerhead that could be 
used in the tub, not just in the shower. One woman who tub bathes stated 
that a higher showerhead is not as good as a lower one for rinsing off. 

- One woman liked the fact that you do not have to add anything yourself, 
that everything had already been incorporated. 

5.4.2 Foeus Omup Sosrion with Care-Providers of Ompendent 
Batherr 
Setting: ACalgary retirement residence for older adults who may require mild to 
moderate assistance with different aspects of daily living. Home care services 
are stationed on the premises. Individuals live independently with the exception 
of meal preparation and individually required services (i.e. bathing). 
Attendance: 2 female care-providers. 
The feedback was as io/lows: 

- As in the focus group session with older adults, the feedback was very 
positive. 

- Both indicated that they assist their clients mostly in typical front ledge 
tubs that have been fitted with a flexible showerhead. The most difficult part 
for them is getting the client up from the tub and out. One stated that if the 
proposed bathing unit was installed in the bathrooms of her clients, some 
of them could bathe themselves nearly without assistance, because they 
would not have to get up from the tub. 



- They both really liked the fact that a walk-in shower would be easier to 
assist their clients with getting into the area to be bathed. 

- One was skeptical about whether the removable floor would be able to 
hold 2 people safely and without shifting around. I told her that it had been 
designed to withstand the weight of 2 people, and that this was one of its 
features. 

- One pointed out that after helping her client onto the seat and closing the 
door, she would preier it if the hand-held shower was "right there" and on 
the back wall instead of under the bench. 

- The same woman stated that if she was helping her client inlo the balhtub, 
she would want to go down the step with her, but she would not be able to 
take her shoes off. I suggested that she could use the shower instead of 
the tub, or else she could assist the person from the floor level. She agreed 
with the first point, but was not quite as sure about how she would manage 
the person from above. She later stated that she would probably be able to 
work something out, and that it would just be a matter of getting used to 
something new. 

5.4.3 Summary 
Overall, the feedback from older adults who would be the potential bathers in 
the proposed bathing unit, as well as that from the care-providers of dependent 
bathers who might also be users of the product, was extremely positive. 
Generally speaking, the feedback from the older adults was less inquisitive in 
terms of how the floor mechanism and other features of the design would 
actually work, than the care-providers, They were more accepling of the whole 
concept without needing an explanation. This perhaps stems from the fact that 
they have a more personal attachment to the polential product, and are 
therefore able to evaluate the ability of the product to meet their needs more 
readily than the care-provider who interacts with the product in a much different 
way. They were also all able to bathe independently. 
The feedback that was offered from both groups was evaluated, and cerlain 
issues singled out as considerations for implementation in the final refinement 
of the design. The desire expressed by one woman, for example, to have lhe 
bars look like bars, although a valid point, was considered to be more of an 
issue of not wanting something new, regardless of how effective it could be. It 
therefore would have little impact on the final design. The comment made by 
one of the care-providers to change the location of the hand-held showerhead, 
however, should impact the final configuration of the fixtures, since it identifies 
the existence of a potential flaw in the design. 



6 Proposed Bathing Unit 
6.1 Components Identification 

!w) 

t bar 



6.2 User Engagement 
6.2.1 Entering Tub 

PmparIng to enter tub 

Geltlng down into tub 



6.2 User Engagement 
6.2.2 Activities Performed While in Tub 

Preparing to relax 

Reaching for s hehres 

Relaxing AMusting temperatun, Preparing to get up 



6.2 User Engagement 
6.2.3 Exiting Tub 

WIizing vertical support 

out of tub 

Rinsing prior to exiting tub 



6.2 User Engagement 
6.2.4 Operation of Retractable Platform 

Fully open 

PaduIIy closed 

Fully closed 

lniuaffng p l s ~ o m  controls 



6.2 User Engagement 
6.2.5 Entering Shower 

Pulling enclosure closed 

Reaching lor hand held shower 





6.2 User Engagement 
6.2.7 Exiting ShowedMultiple Users 

Pushing enclosun, open 

AsslJtant wlth dependent bather 



6.3 Materials 
6.3.1 General Notes 
- All materials and parts are to be understood as existing within a typical 
bathing environment. As such, they will be required to withstand the following 
conditions: 

- Water andlor water vapor. 

- Cleansing substances including those used for body cleansing (i.e, soap, 
shampoo, foams and gels, etc.) and environmental maintenance (i.e. 
abrasives, bleaches, etc.). 

- Sharp andlor hard objects (i.e. razors, etc.) if droppedlslruck upon 
surfaces. 

- Miscellaneous substances including such items as bath oils, candle 
flames, etc. 

- Installation of the bathing unit is to be performed only by highly experienced 
trades' people. 

- It is to be understood that parts could be specified from a wide range of coiors, 
and are not limited to those specified below. 

6.3.2 Doscription by Part 
(So0 Appondlx I Lxplodod Iromotric) 

(I) Leftwsll Panel 

Material: Opaque plastic with good scratch resistance, chemical resistance, 
weathering resistance and durability. Compatible with bulkhead, back and rightwail 
panels. 

Finish: Medium gloss, opaque apple green. 

Pmess: Thermoformed, 

Material Transparent plastic with moderate strength, scratch resistance, chemical 
resistance, weathering resistance and durability. 

Finish; Semi-transparent cranberry color, 

Process: Blow molded. 



(2) Bulkhead 

Material; Opaque plastic with high strength, good weathering resistance and 
durability. Compatible with left, back, and rightwall panels. 

Finish: Medium gloss, opaque white. 

Process: Thermoformed. 

(3) Enclosure Rail 

Materiah Aluminum. 

Finish: Chrome plated. 

Pmess: Aluminum extruded, then shape rolled. 

(4) Rmromble P h t f m  S h b  

Material: Plastic coated aluminum. Opaque plastic with excellent dent and scratch 
resistance, chemical resistance, weathering resistance and durability. 

Finish: Medium texture (non-slip), low gloss, opaque white. 

Process: Aluminum extruded, punched (where specified), then plastic coated. 

Materiat Opaque plastic with good scratch resislance, chemical resistance, 
weathering resistance and durability. Compatible with bulkhead, left and tightwall 
panels. 

Finish: Medium gloss, opaque white. 

Pmess: Therrnoformed. 

(SA) Backwsll Horizon&/ Bar 

Matefial Transparent plastic with high strength, scratch resistance, chemical 
resistance, weathering resistance and durability. 

Finish: Semi-transparent cranberry color. Medium surface texture. 

P mess Extruded then curved. 

(58) B8ckwsIl Verticsl Bar 

Material Transparent plastic with high strength, scratch resistance, chemical 
resistance, weathering resistance and durability, 



Finish: Semi-transparent clear color. Medium surface texture. 

Process: Extruded then curved. 

(6) Rightwall Panel 

Material: Opaque plastic with good scratch resistance, chemical resistance, 
weathering resistance and durability. Compatible with bulkhead, back and leftwall 
panels. 

Finish: Medium gloss, opaque apple green. 

Pmess: Thermoformed. 

(6A) RightwaII Shelve8 

Materia). Transparent plastic with moderate strength, scralch resistance, chemical 
resistance and durability. 

Finish: Semi-transparent cranberry color. Smooth surface finish. 

Pmess: Blow molded. 

Matefiat Opaque plastic with good scratch resistance, chemical resistance, 
weathering resistance and durability. Compatible with bulkhead and backwall 
panels. Non-slip, medium density foam rubber seat. 

Finish: Medium gloss, opaque white. 

Pmess: Thermoformed. 

Material: Curved, tempered glass treated to resist hard water and mineral deposits. 

Finish: Clear or semi-transparent (depending on user preference), 

Process: Drawn and rolled. 

(8A) Enclosure Door E-Gmb Pole 

Matedab Aluminum. Hand grip high density foam rubber. 

Finjsh: Chrome plated. Hand grip opaque white. 

Process: Extruded. 





Shower Water Controls 

Location: Backwall; rightwall panel (bathroom face). 

Features: Touch-sensitive LCD panel with built-in memory allowing for settings to 
be saved. Thermostatic temperature control with a safety stop at 1000 Fahrenheit 
for added protection. 

Suggested Model: Custom. Alternate by Trevi (model unknown). 

Finish: White. 

Tub CO~I&O/S 

Location: Rightwall panel (bathroom face); backwall, 

Features: Touch-sensitive LCD panel with built-in memory allowing for settings to 
be saved. 

Suggested Modeli Custom. Alternate by f revi (model unknown). 

Finish: White. 

Tub Wafer Supp/y 

Location. Tub end (above step). 

Features; Function of a bath tap and overflow combined in one fitting, High speed 
aerators to inject air into the water to produce a forceful flow using the minimum 
amount of water. Minimal intrusion of fitting into tub cavity. 

Suggested Malet Hansgrohe Exaf ill. 

Finish: Chrome. 

Location: Tub end. 

Suggested Model: Custom. 

Finish: White. 



6.4 implications 

Basically what this project has done is challenge the conventions - which we 
have all come to accept as standard - in our bathing environments. By using the 
changes which accompany the aging process to not only identify the shortcomings 
of existing bathing products, but to also derive a new set of criteria upon which 
the designs of these environments should be based upon, what results is simply 
'good design'. As a result, other populations such as wheelchair users may benefit 
from the design intent, even though they were not initially identified as the primary 
users of the product. 

So where does this project go from here? The next phase would be to develop a 
full-scale prototype of the bathing unit, and then to study older adults, as well as 
users from other populations, interacting with the product as they might in 'real 
life' situations. Following this, perhaps other products may be developed using 
similar methods of user driven new product development. 

In any case, this project has prompted an investigation into the overall quality of 
the bathing experience, and if further investigated, could likely inspire a new 
generation of bathing product environments. 
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Anlhropornetric Data on the Elderly: Means and Standard Deviations 
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3. Do you use your bath area for any other purpose than for bathing? 
(hanging clothes, etc.) 

(it yes) describe 

Bathing Ritual 

(ask participant to demonstrate andlor describe their bathing ritual, video- 
record) 

1. Do you bathe while standing, sitting, lying or a combination of these? 
describe 

Is this your 1st choice in the way you could bathe? 

(if no) how would you prefer to bathe? (standing, sitting, lying) 

2. Besides soaping and rinsing your body, list some of your other bath 
related activities. (i.e, nail cutting, etc.) 

3. Where do you dress and undress yourself for bathing? (in the bath area, 
outside the bath area) describe 

4. Where do you dry yourself? (in the bath areal outside the bath area) 
describe 

5. (if participant takes a bath) Do you empty the water from the tub before or 
after you get out? describe 

1. Have you ever experienced any difficulties at any time during your bathing 
process? (getting in or out of the tublsower, soaping, etc.) describe 

2. While getting in and out of the tublshower, how balanced do you feel? 
describe 

3. While in the tub/shower, how balanced do you feel? describe 

4. Have you ever lost your balance or nearly lost you balance while bathing? 

(if yes) what happened? (how, what were you doing, where were you, 
etc.) 



5. How is your tub/shower floor in terms of traction or slipperiness? describe 

6. Have you ever slipped or nearly slipped while bathing? 

(if yes) what happened or nearly happened? (how, what were you 
doing, etc.) 

7. Have you ever injured or nearly injured yourself while bathing? 

(if yes) what type of injury or what nearly happened? 

8. While you are bathing, is there anything that is awkward to do? describe 

9. What parts of your body are the most and least difficult to reach white 
soaping, rinsing and drying? describe 

10. Do you ever experience difficulty using any part of your bathing 
equipment? 

(if yes) what kinds of difficulties? 

11. At what point during your bathing process do you feel the most secure? 

12. At what point during your bathing process do you feel the most 
unstable? 

13. If any part of your bathing process could be improved, what would that 
be? describe 

14. Overall, on a scale of 1-10 (10 being the best score possible), how would 
you rate your bathing environment in terms of ease of use, accessibility, elc.? 

15. Do you clean your own bathing area? 

(if yes) While you are cleaning, is there anything that is awkward or 
difficult to do? describe 

(if yes) what would assist you? 



Bathing Environments 
Storage of Bathing Accessories 

Towels & face clothes are hung or stuffed Face clothes & body sponges are hung Towels 4 bathmats are draped over front 
over grab bars. around taps. ledge of tub. 

Area of the Tub/Showec 
Back wall 8 side walls 
(inside the tublshower). I Area of the Tub/Showec 

Showerhead side wall 
(inside the tublshower). 

rowels ere hung over shower curtain rod Storage poles hold bottles, soap, etc. on 
or sliding doors. Bottles, soap, etc. are stored on tub ledges. mini-s helves. 

Area of the Tub/Showec 
Front, back and side ledges 
(inside the tublshower). 

Area of the Tub/Showec 
Corner between back 8, side 
walls (inside the tub1 
shower). 

Plastic hanging holders ston, face Bottles, soap, etc. ere stored on top of Bottles, soap, etc. are stored on top of the 
clothes, soap, etc. counters. toilet box. 

Area of the Tub/Showec Area of the Tub/Showec Area of the TublShowec 
Showerhead; curtaiin rod. Sink vanity counter (outside Toilet (outside the tub1 

the tublshower). shower). 











Simulated User Observation Video Stills 
Steppina Into the TublShowsr - Methods of Support 

1 thing is used for support (inside the tublshower). 2 things are used for support (inside the tubtshower). 

1 thing is used for support (outside the tublshower). 
2 things are used for support (inside the tublshower). 

Both hands simultaneously. 

7 thing is used for support (outside the tublshower). 
Both hands simultaneously. 2 things are used for support (inside 8 outside the tublshower). 





Simulated User Observation Video Stills 
Stepping Out of the TublShower - Methods of Support 

Nothing is used for support. 
1 thing is used for supporl (outside ihe tublshower). 

Both hands simultaneouslv. 

1 thing is used for support (inside the tublshower). 

- 

2 things are used for support (inside the tublshower). 



Simulated User Observation Video Stills 
Stepping Out of the TublShower - Methods of Support 

2 things are used for support (inside & outside the tub/shower). 

2 things are used for support (inside 8 outside the tublshower). 
Both hands simultaneously. 

3 things are used for support (inside 8 outside the tublshower). 





Simulated User Observation Video Stills 
Gatting Down and Up in the tub - Methods of Support 

Support on the front ledge bar & back ledge (getting down). Support on the front & back ledges (getting up). 

Support on the fmnl ledge bar & back ledge (getting up). Suppori on the front ledge 6 back wall bar (gelling down). 

Support on the front & back ledges (getting down), 
Roll on the bottom of tub, support on the front ledge & back wall bar 
(getting up). 



Simulated User Observation Video Stills 
Getting Down and Up in the Tub - Methods of Support 

Support on the front ledge bar & back wall bar, roll on the bottom of tub 
(getting down). 

Roll on the bottom of tub, support on the front ledge bar and back wall 
bar (getting up. 

Support on the front ledge with both hands (getting up). 





Questionnaire 
Care-Providers of Dependent Bathers 

Background 

1. How many clients are you currently assisting with bathing? 

2. What are the ages of your clients who receive bathing assistance? 

3. How many of your clients are male?-- female?--- 

4. Do your clients have any medical conditions which alfect them while they 
bathe? Please describe: 

5. What type of bathing assistance do your clients require? 

Bathing Envimnment 

1. Where do you assist your clients with bathing? (e.g. in their personal 
bathroom, in a bathing area shared by more than one client, etc.) 

2. Please circle the type of bathing structure present in this area: 

shower cubicle bathtub 



2a. Please draw in the space below roughly what the structure looks like: 

3. Which of the following are present in the environment in which you assist 
your client: 

stationary shower head bath lift 

hand-held shower head shower curtain 

grab bars (how many? ) sliding shower doors 
removable bath seaVbench pivoting shower doors 
built-in bath seatbench non-slip floor mat 

0 other (please describe) 

3a. Please describe how the above products are used by your clients? 

p- - - - - ----- - - - -- - 

3b. Please describe how you use them while you assist your clients? 

4. Please describe how your clients get in and out of the tub/shower (i,e. 
client sits on edge and pivots legs, steps into while holding your hand and 
bar, etc.) 





Key Expert Interview Questions 
Care ProviderlNurse 

1. Please tell me a little bit about what you do? (Do you work directly with 
elderly bathers, have you in the past, etc.) 

2. How many years have you been working in this field? 

3. Do you find that your clients respond positively towards bathing? 

(if no) why 

4. Do you find that your clients fear bathing? 

(if yes) describe why 

5. What type of bathing have you found most older adults to prefer? 

6. What type of bathing do most older adults engage in? (tub bath, shower, 
sponge) 

7. What type of bathing is best for older adults? (physiologically, 
psychologically, in terms of cleansing, in terms of time, etc.) 

8. Are there any particular tasks you find are more demanding for older 
adults as they bathe (physiologically, psychologically, etc.) 

9. How could the demands of any of these tasks be reduced? 

10. What is the range of capabilities of some of your clients? 

11. What types of medical conditions typically prevent older adults from 
bathing independently (dizziness, arthritis, etc.) list as many as possible 

12. Why do these people generally require personal assistance? ($ can'l 
atford lift devices, etc. on the market, aren't aware of assistive devices on the 
market, devices on the market don't meet their needs, feel more comfortable 
having personal assistance, etc.) 

13. What are some typical problems you have encouuntered while bathing 
dependent older adults? 

14. Does gender seem to affect any of what we've been discussing? 

15. How many older adults have you known of that have been injured while 
bathing? 



16. What types of injuries have occurred? 

17. What types of injuries have been the most serious? (short term and long 
term effects) 

18. Why are these injuries so serious? 







Conceptual Design 
Phase 2: Floor-Recessed Concepts 
Initial Ideas 





Conceptual Design 
Phase 2: Floor-Recessed Concepts 
User Steps Down to Tub Bathe 8 Shower 



Conceptual Design 
Phase 3: Floor-Recessed & Flush-Floor Concepts 
initial Ideas db Brainstorming 









Conceptual Design 
Phase 3: Floor-Recessed & Flush-Floor Concepts 
User Steps Down to Tub Bathe, Floor Level Walk-In Shower 
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Conceptual Design 
Phase 3: Ploor-Recessed & Flush-Floor Concepts 
User Steps Down to Tub Bathe, Floor Level Walk-In Shower 



Conceptual Design 
Phase 4: Floor-Recessed Concepts with Removable Platform 
Initial Ideas & Brainstorming 













Conceptual Design 
Phase 4: Floor-Recessed Concepts with Removable Platform 
User Steps Down to Tub Bathe, Removable Floor Level Walk-In Shower 



Conceptual Design 
Phase 4: Floor-Recessed Concepts with Removable Platform 
User Steps Down to Tub Bathe, Removable Floor Level Walk-In Shower 



Conceptual Design 
Phase 4: Floor-Recessed Concepts with Removable Platform 
User Steps Down to Tub Bathe, Removable Floor Level Walk-In Shower 







Design Refinement 
Floor-Recessed Concept with Removable Platform 
User Steps Down to Tub Bathe, Removable Floor Level Walk-In Shower 



Design Refinement 
Floor-Recessed Concept with Removable Platform 
User Steps Down to Tub Bathe, Removable Floor Level Walk-In Shower 

Drawing. urod to acquin urar hadback in sactlon 5.4. 







Design Refinement 
Floor-Recessed Concept with Removable Platform 
User Steps Down to Tub Bathe, Removable Floor Level Walk-in Shower 



Design Refinement 
Floor-Recessed Concept with Removable Platform 
User Steps Down to Tub Bathe, Removable Floor Level Walk-In Shower 



Design Refinement 
Floor-Recessed Concept with Removable Platform 
User Steps Down to Tub Bathe, Removable Floor Level Walk-In Shower 





Design Refinement 
Floor-Recessed Concept with Removable Platform 
User Steps Down to Tub Bathe, Removable Floor Level Walk-In Shower 
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