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Skypad Cardiff: sustainability and the 'ability to 
sustain' 

Author 
John McRae - ORMS Design & Architects, UK 

Abstract 
One definition of sustainability is the reduction of impact on the environment for future 
generations whilst meeting current needs. This has manifested itself in the development 
of numerous technologies and initiatives to reduce energy consumption within the built 
environment but has this been to the detriment of the needs of the end user? The charity 
Teenage Cancer Trust funds and provides specialist units within existing NHS hospitals to 
provide a young person-friendly environment that aids the healing process. This 'ability to 
sustain' and involvement of patients, clinicians, families and staff in every aspect of the 
design can deliver units that are truly sustainable. The paper outlines how users have been 
involved in the design of the Skypad Unit and how it has been possible to deliver a tailored 
yet adaptable environment that ensures cancer is a comma not a full stop in their lives. 
Post-occupancy research has been carried out by The Futures Company and this concluded 
that providing a sense of 'normality' within clinical spaces increases the effectiveness of 
the treatment. It is attention to every detail, and sensitivity to the needs of young people 
that enables Teenage Cancer Trust to deliver their unique units. 
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Listening in the Absence of Sight: 
The Sound of Inclusive Environments 
 
J. Herssens,1,2 L. Roelants, M. Rychtáriková2,3 & A. Heylighen2 

1UHasselt/PHL, Belgium | 2K.U.Leuven, Belgium | 3STU 
Bratislava, Slovakia 

 
Abstract 
Sound provides information about our environment that is vital for social interaction, 
knowledge transfer and spatial orientation. Moreover, it has profound effects on our 
emotional responses to the world around us. Although a more conscious use of sound 
holds great potential to counteract the visual dominance in architecture, so far it received 
relatively little attention in designing inclusive environments. In exploring this potential, 
our study calls in the help of people with a visual impairment; forced to rely on non-visual 
senses, they learn to be more attentive to auditory information. After introducing 
Schafer’s notion of soundscape and categorization of keynotes, signals and 
soundmarks, we cross analyse 22 in-depth interviews with visually impaired people, 
focusing on auditory qualities and constraints in the environment. The analysis yields 
interesting insights regarding the amount and kind of sounds heard, the different roles 
sounds may play, and the way the soundscape can be manipulated. In the absence of 
sight, several sounds that most people categorize under keynotes, are upgraded to 
soundmarks or signals. We conclude with suggestions on how architects could integrate 
these findings with an eye to designing more inclusive environments.  
 
Keywords 
sound experience, soundscape, user/experts, visual impairment  
 

Introduction 
Sound and silence provide information about our environment that is vital for social 
interaction and knowledge transfer, and essential for spatial orientation. Moreover, both 
have profound effects on our emotional responses to the world around us [1]. So far, 
however, sound received little attention in designing inclusive environments. Exceptions 
include a study of the acoustic qualities in dwellings with sensory impaired participants 
[2]; an exploration of acoustic comfort for all in auditoria [3]; and IDEO’s TableTalk, a 
suite of bar furniture and disposable earpieces allowing people with unimpaired and 
impaired hearing to converse easily despite background noise [4]. This limited attention 
to the role of sound in inclusive design is highly regrettable, as a more conscious use of 
sound holds great potential to counteract the visual dominance that tends to characterise 
Western architecture [5,6].  
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Our study aims to make a first step towards exploring the potential of sound for 
designing inclusive environments. To this end, we call in the help of people who are 
visually impaired; forced to rely on non-visual senses they learn to be more attentive to 
auditory information [7,8,9,10]. Moreover, due to cerebral plasticity in early infancy, 
people can develop superior abilities in auditory perception related to spatial orientation, 
pitch change determination, verbal memory, speech discrimination and a striking 
accuracy in localisation of sound [11,12]. Several studies have indicated that the 
occipital area, known as vision centre of the human brain, has been recruited to carry 
out several auditory functions in early blind people [13,14]. As a result, they are ideally 
placed to expand our understanding of the role of sound. Many laboratory experiments 
related to the auditory function of early- and late-blind as well as sighted people have 
been performed. However, almost no information is available about the perception of the 
soundscape by visually impaired people. After introducing the notion of soundscape, we 
cross analyse 22 in-depth interviews with visually impaired people, focusing on auditory 
qualities and constraints in the environment. The analysis yields interesting insights 
regarding the amount and kind of sounds heard and the different roles sounds may play. 
Moreover, their interventions in the soundscape offer suggestions on how architects 
could integrate these findings with an eye to designing more inclusive environments.  
 

Soundscape 
In 1969 Raymond Murray Schafer [15] introduced the term ―soundscape‖ to denote ―the 
sonic environment‖. Like a landscape contains all visual cues, a soundscape contains all 
auditory cues, both from nature and made by people: ―The term may refer to actual 
environments, or to abstract constructions such as musical compositions and tape 
montages, particularly when considered as an environment‖ [15]. Much like landscapes, 
soundscapes have their own reach. Their size and experience vary from place to place 
and throughout time. People influence and try to control their own soundscape as much 
as possible. Barry Blesser and Linda-Ruth Salter [16] contend that an environment 
always responds in an auditory way to human presence: ―In each case, the environment 
responds as if it were a partner in an auditory dialogue. Snap your fingers, and the 
space responds (…) Sing a song, and the space emphasizes particular pitches.‖  
 
Designing the soundscape  
Schafer regrets that consideration of the soundscape is often limited to what he calls a 
―negative‖ approach, i.e. to reducing and suppressing unwanted sounds and noise. 
Instead, Schafer wants to come to a ―positive‖ approach of the soundscape, a ―positive‖ 
use of sound: he wants to investigate which sounds we do want to hear [15]. Blesser 
and Salter refer in this respect to Japanese garden designers as good ―aural architects‖:  

―Japanese garden design, an ancient art form that stylizes and miniaturizes natural 
environments by creating the illusion of larger ones, includes the aural experience of 
spaces. Not only are objects and plants arranged for their visual pattern, but also for 
their ability to shadow and reflect sound from active sources. David A. Slawson (1987) 
mentions how muffling the sound of a waterfall makes it seem farther away, thereby 
enlarging the perceived size of the garden. By including the aural experience in its 
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design, a Japanese garden becomes the artistic union of a landscape and a 
soundscape, and its designer a truly multisensory architect‖ [16]. 

 
Describing the soundscape 
If designers are to consciously and creatively shape our soundscape, they need to 
understand the different sounds it contains: which sounds are important because they 
are so unique or numerous? Which sounds dominate our hearing and which fade to the 
background? Which sounds make a soundscape a pleasant place to stay in?  

In addressing these questions, Schafer [15] divides the soundscape into three 
categories: ―keynote sounds‖ include all sounds we hear so frequently that they form a 
background against which other sounds are heard (the sound of the sea or the traffic 
noise in the city); ―signals‖ are foreground sounds we (need to) listen to consciously, e.g. 
because they are used as warning signs (whistles, bells or sirens); and finally 
―soundmarks‖ are the auditory counterpart of landmarks, sounds that are so unique that 
the people of the surrounding community consider them as something special (the 
sound of a nearby waterfall or the local carillon).  

These categories can be interpreted in terms of how consciously sounds are 
perceived. Keynote sounds and signals respectively cover the unconsciously and 
consciously perceived sounds. Soundmarks are situated somewhere in between; 
depending on the situation and observer, they are perceived rather consciously or 
unconsciously. For instance, a carillon in a city may form a signal for tourists and 
visitors, but fade to the background as keynote sound for locals.  

Interestingly, the volume of a sound seems not essential to hear it consciously. Think 
about the sound of a mosquito: the buzz is so quiet that one would expect it to be lost in 
the auditory background. Nevertheless, many people are cautious when they hear one, 
which suggests conscious perception. 
 

Research set-up 
The study reported here aims to expand our understanding of the (potential) role of 
sound for designing more inclusive environments by analysing interviews with and 
accounts of people living with visual impairments. 
 
Data  
Our study relies upon in-depth interviews with 22 people (15 men, 7 women) who are 
visually impaired. They were conducted by the first author in the context of her PhD 
research. Originally, the interviews aimed to probe into participants’ experience of their 
home environment and the role of haptics therein [17]. However, they turn out to contain 
interesting information about sound experience as well. The interviews took place at the 
participants’ home and were semi-structured along open questions, focussing on haptic 
perception in the home environment. Questions were asked on what is perceived 
haptically, how and why. Interviews were audio-recorded and transcribed word for word 
afterwards. These data are further supplemented with personal accounts of and writings 
by visually impaired people. 
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Participants 
Participants are recruited in multiple ways: through personal contacts, a call on a forum 
for visually impaired people, e-mails to persons trained by the regional blind association, 
an article in the bimonthly journal of an association of visually impaired people, 
advertisements in schools for the blind, and acquaintances of visually impaired people. 

Twenty-two people answer positively to our call and invite us to their home place. 
Although all 22 consider themselves as being born blind, some have seen longer than 
five years, which implies that they may have built up a visual reference system [18]. Four 
of them even have residual sight. Nine out of 22 did not have visual experience at all, 
which gives them a privileged position to talk about the role of non-visual aspects in their 
spatial experience. Most of them (15) can still recognize light. Coincidentally or not, 
several participants are somehow involved with music, professionally or in their spare 
time. Two have a recording studio, one makes piano’s and, to our knowledge, at least 
five play the piano or organ. To guarantee anonymity, participants were assigned a code 
name.  

The interviews were supplemented with personal accounts of visual impaired people, 
who were assigned a code name too. Lara is a student with low vision who studies at the 
authors’ university. Stan is born with low vision and expects to become totally blind in a 
few years. The interviews were further supplemented with citations from two authors 
who have written about their experience as person with visual impairments: the late 
Jacques Lusseyran [19], a French author and political activist who became blind in a 
school accident at age eight, and John Hull [20,21], an Australian emeritus professor of 
religious education who became blind at the age of 45 after several eye operations.  

 
Analysis 
Prior to this study, the interview transcripts had been analysed in search for references 
to haptics in the spatial experience of visually impaired people [17]. For this study, the 
interview transcripts were analyzed again. First, a general picture of how people with 
visual impairments experience their environment was drawn. Secondly, interviews were 
colour coded with respect to four categories: general person-related information, 
information about the overall experience, information dealing with sound experience 
explicitly, and information that can be related to sound experience indirectly. 
Subsequently, interviews were processed again, by writing keywords in the margin and 
fine-tuning the colour coding where needed. In addition, the most important information 
for each interview was summarized. Finally, links were made with personal 
conversations and written accounts, and with concepts and findings from literature, and 
selected quotes from the interviews were translated from Dutch to English.  
 

Findings 
It is often assumed that visually impaired people have a better sense of hearing than 
other people. Several studies confirm that early-blind individuals benefit from involving 
the occipital cortex in auditory functions, but whether these plasticity changes also can 
happen later in life has not been confirmed yet [11]. In any case, it is found that visually 
impaired people learn to be more attentive to sound, because they are forced to rely on 
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non-visual senses [7]. The interviews confirm this: all participants mention to rely on 
hearing and touch. Some use both senses equally, others have an outspoken 
preference for one of both. However, even participants who contend to rely rather on 
touch, seem to pay explicit attention to the soundscape. 
 
Consciously heard sounds  
As a result of this explicit attention, people with visual impairments seem to (consciously) 
hear more sounds than other people. Lara articulates this as follows: ―you simply hear 
more and thus also all background noise full blast. If one person passes by, I also hear 
from where s/he is coming and in what direction, but if 10 pass by, that is a kind of 
flock… With reverberation in a space, I’m really not at ease if I cannot distinguish 
sounds.‖ Sam states that he is often ―auditorily very busy‖. Too much unnecessary 
background noise and especially ―too much echo‖ is experienced as irritating by all 
participants. Several sounds that would easily escape the attention of sighted people, 
are found disturbing. Aaron hears the dirt in the joints of the tiles in his kitchen. And 
when his dog starts eating during the interview, he asks whether it does not make too 
much noise (―it crunches a little bit‖). Ralph mentions the ―rattling‖ of metal stairs. Also 
too loud sounding footsteps are repeatedly mentioned as disturbing (Ralph, Simon, 
Sophia): ―well, if there is too much sound, I like to still hear some things, so a wooden 
floor that creaks and rattles everywhere… that might be charming sometimes, but if I like 
to get a move on somewhere, then I actually prefer that it does not … too much …that I 
still hear other things too‖ (Simon). Several participants also seem to prefer ―quiet‖ 
housing conditions. The rooms in the house where the least noise from the street gets 
through, are usually also the preferred ones (e.g. Aaron). 
 
Role of sound 
The role of sound in relation to people with visual impairments is often associated with 
echolocation, i.e. ―the ability to detect the reflective and reverberant characteristics of an 
environment using sound generated in the area‖ [22]. The sound is typically generated 
by clicking with the tongue or ticking with a cane. Five participants contend to use 
echolocation regularly (Anna, Jack, Cara, Oliver, Sophia). Others do not mention the 
term explicitly, but do talk about using differences in echoes and reverberation for 
orientation (Roger, Tom, Sam, John). Still others seem to apply echolocation, but cannot 
name the phenomenon correctly (Aaron, Betty, Adam). Throughout the interviews, 
however, it becomes clear that echolocation is but one aspect of the participants’ sound 
experience. For them, sound turns out to play multiple roles.  
 
Sound discloses and bounds the world 
According to Hull, the world discloses itself to him mainly through his sense of hearing 
and touch. Something or someone exists only when he can hear or feel it/him/her. His 
sense of the world is completely different. Most of the time, he seems to live in an almost 
endless space, only the ground under his feet offers a boundary. This may explain his 
great liking for thunder: ―I love thunder because it puts a ceiling on my world and 
prevents me from wandering in infinity which is frightening and disorientating‖ [21].  

647



PAPERSPAPERS

Interestingly, Hull compares the role of sound with what ―turning on the light‖ is for 
people without visual impairment. Sounds can be used to make the environment 
―audible‖: ―the first thing I do is get out my little portable radio set, which I carry with me 
almost always. And the first object I come to, (…) I lay my little radio down and I turn it 
on. That is my way of turning on the light‖ [21]. This also relates to his great liking for 
rain, which allows him to perceive different silent objects from a distance. He hears the 
rain against the windows, but also in the driveway, on the bushes, on the street, … The 
rain causes on everything in the environment a slightly different sound. In summary, Hull 
contends: ―I don’t study sound, I live in sound‖ [16]. 
 
Sound informs about the world 
Besides disclosing and bounding the world, sound also offers information about the 
world. Because visually impaired people cannot fall back on visual stimuli, they try to 
extract as much information as possible from auditory cues.  

Through the sense of hearing, participants try to gain information about moving 
persons and vehicles. Lara uses hearing to localise moving people so as to avoid 
running into them. Also Simon and Nick use hearing to perceive pedestrians and 
automobiles. Yet, Simon notes, this works well only when there are not too many people, 
nor too many auditory cues, at once. He refers to big station halls, where people run 
criss-cross in disarray, which he finds very difficult. 

In addition, sound offers information about buildings and objects. Especially through 
reverberation of sounds, people with visual impairments are able to obtain information 
about the shape and size of a room. But also passageways, openings, large obstacles 
and the like are perceived in an auditory way by most participants. In providing 
information on buildings and objects, hearing has a different reach than touch. While 
touch has a rather limited reach, what you can touch, can be felt in all its details. 
Through the sense of hearing, by contrast, information from a large distance can be 
taken in. Smaller objects and details are difficult to perceive in an auditory way, however. 
As Aaron formulates it, ―a blind person uses his ears to perceive obstacles, but not when 
they are small obstacles. For instance, it is difficult to perceive a post. But, you can 
perceive very easily a wall or a high surface, for instance; I will never run into that.‖  

Two participants mention that they use touch and hearing for different things. At home 
Ralph uses touch only when he is ―busy with small things‖, such as the dishes or his 
hobby. Yet, when moving through his house, he seldom uses touch. Similarly, Julia 
contends: ―in fact it is mainly based on the sense of hearing that I work … there are of 
course things you do by touch, but that is more about eating a bowl containing rice, 
containing other grain, you know, such things. But really in the house, I think I do most 
by hearing.‖ Inside the house, Sophia explains, she starts touching when something 
goes wrong, when she loses her orientation for a moment. However, when guiding the 
first author through her house, she surprisingly notices that she frequently touches walls, 
landmarks and other elements. 

Finally, sound—and especially the voice—also provides information on people. Hull 
writes in this respect: ―The voice is a fingerprint of sound, in which the history of a 
person is encoded, just as sighted people say it is in the face‖ [21]. After many years of 
practice, he can estimate a person’s age based on the voice—not entirely faultless, but 
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sighted people cannot always do so faultless either. Also, he can assess people’s 
emotions through their voice.  
 
Sound makes a place (un)enjoyable   
For visually impaired people, the interviews suggest, the sound experience plays a major 
role in assessing whether a place is enjoyable. Indoors as well as outdoors, local sounds 
influence their appreciation of space.  

Some participants like to regularly open their windows (or doors), because ―enjoyable 
sounds‖ can enter (Aaron, Ralph, Tom, Eric). When asked why he finds the kitchen the 
most pleasant room, the first reason he gives is that there is ―the least noise from the 
street‖. More in general, the typical street sounds do not seem to be categorized under 
―enjoyable sounds‖: ―these big cities, there you have constantly noise and … traffic 
noise, I can’t stand it anymore‖ (Roger). This is also in line with the preference for living 
in ―quiet‖ housing conditions (Aaron, Tom, Simon, Roger, Jack, Jill).  

Sounds from nature are much appreciated: ―I find it enjoyable if you get up in the 
morning and the window is open and you hear that blackbird singing: oh, how fantastic 
that is‖ (Ralph). Asked why he likes the terrace so much, Eric replies: ―the rustling of the 
trees here, there are a lot of birds here (…) the singing of the birds, that’s also nice.‖ 
Lusseyran even hears a difference between different kinds of trees, they all have a 
different  kind of ―auditory shadow‖ [19]. Hull writes that the trees per season sound very 
differently: in winter they creak and groan, in spring the leaves sound soft and fluffy, in 
summer they rustle like waves on the sea and in autumn they sound metal-like: ―So in 
the autumn and the summer, when the sound of the trees is my raid, then I find it very 
beautiful to stand and listen‖ [21]. Striking also is participants’ great liking for the rain: we 
already referred to Hull’s [21] soft spot for the sound of the rain. But also Ralph is fond 
about it: ―I find it so enjoyable when it rains that sometimes I just stand under my porch.‖  

For some participants, the favourite room in the house is the one where the music 
installation, radio, television and/or piano is located (Roger, Rob, Aaron, Betty, John): ―in 
this corner here, I sit close to the grand piano, close to my tapes, to my radio, the radio 
is very important‖ (Roger). Rob finds a high-quality music installation very important: 
―what I find very important, is that you have a good, high-quality [sound] installation in 
your house … For me, well, yes, for other people … who see, they don’t have such an 
interest in it (…) but I do. (…) We live here in a house with music, I go to bed with it, I get 
up with it.‖ 
 
Shaping the soundscape 
Interestingly, visually impaired people deliberately intervene in or shape the soundscape 
in a ―positive‖ way. Some participants introduce sounds in their environment to facilitate 
orientation: ―when we arrived here,‖ Roger contends, ―we deliberately planted two 
trembling poplars at the extreme corners of the street side, that was with a view to 
coming home alone.‖ In addition, at the donkey’s stable, he has partly excavated the soil 
and filled it with dolomite. Even though his intervention was meant mainly to provide a 
tactile reference when his sense of hearing is disturbed by say the wind, the difference in 
the ground is also perceivable in an auditory way.  
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Similarly, several participants put small mats in places where they have to pay extra 
attention. These mats signal a staircase or a small step, for instance (John, Simon, 
Roger, Julia, Oliver, Rob). They are often placed at the start or end of a staircase, or a 
stair carpet is used. In addition to a haptic cue, mats provide an auditory cue when one 
steps on them: one’s footsteps sound more dull and muffled. 

Yet, interventions in the soundscape may serve other purposes than orientation as 
well. Roger, for instance, planned to place in his sheep house a microphone (instead of 
a camera) so that he would be able to keep an ―eye‖ on the animals, for instance when 
one has to give birth. When refurbishing his house, Hull wanted a ―rain room‖, where he 
would be able to listen to the rain. When he asked the carpenter for a roof covering that 
lets the sound of the rain through, the latter did not know what to answer. Nobody had 
asked him that question before. In search for an answer, the carpenter put several 
samples of roof coverings under the shower [21]. Stan too paid a lot of attention to  the 
soundscape in building and furnishing his house, made in a former public swimming 
pool. The living room is situated above the former swimming tub, which now serves as 
storage space. Yet, Stan did not want to lose the sense of space of the tub. In 
consultation with the interior architect, he came up with the idea to make an opening 
towards the volume of the tub. This opening works as a kind of sound box, such that the 
volume of the tub still can be perceived in an auditory way. 
 

Discussion and Conclusion  
The study presented in this paper fits into the growing attention for multisensoriality in 
architecture. In trying to counteract the visual dominance that tends to characterize 
Western architecture [5], our study focused on the auditory experience of spaces and 
environments, and aimed to broaden our understanding of the (potential) role of sound. 
The ultimate aim is to support architects in designing more inclusive environments by 
paying more attention to multisensory qualities.  

In order to expand our understanding of sound experience, we called in the expertise 
by experience of visually impaired people. Interviews with and/or accounts of these 
people were subjected to a qualitative analysis. Major findings regarding sound 
experience relate to the amount and kind of consciously heard sounds and the different 
roles they play.  

Judging from our analysis, people with visual impairments clearly pay more attention 
to the sonic environment, they deal more consciously with different sounds. Using 
Schafer’s [11] categorization of keynote sounds, soundmarks and signals, we observe a 
shift in the soundscape. Sounds that other people seldom hear, are perceived much 
more consciously by visually impaired people. In their sound experience, many  keynote 
sounds thus change into soundmarks or sound signals. Among the sounds that shift to 
another category, those used as auditory point of reference often become soundmarks; 
think, for instance, of Roger’s trembling poplars. Other sounds shift to the category of 
sound signals. Examples include the sounds of walking people and vehicles. In 
summary, our analysis suggests that visually impaired people hear many more sounds 
consciously, probably (in part) because they want to obtain more information from the 
soundscape. In the absence of sight, several sounds that most people without visual 
impairment categorize under keynotes, are thus upgraded to soundmarks or signals.  
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This shift in the soundscape turns out to result in a surprisingly rich experience. For 
people with visual impairments, sound offers a lot of possibilities and plays multiple 
roles—possibilities and roles that are also relevant to other people’s spatial experience.  

First and foremost, sound discloses the world and, at the same time, provides some 
boundary to the world. For people without sight, something exists only when it can be 
heard or felt, smelled or tasted. Several spatial boundaries, such as walls and other 
obstacles, are perceived (amongst others) in an auditory way. Moreover, sound as such 
can provide a boundary in itself: thunder, for instance, is described as a sort of ―auditory 
ceiling‖. In addition, the soundscape informs visually impaired persons about the world: 
through auditory cues they manage to obtain information about their environment and 
orient themselves. Finally, the sound experience has a major influence on the degree of 
cosiness visually impaired people attribute to an environment. Evident sounds (birds 
singing, music) as well as less evident ones (rain, trees rustling) contribute to the 
cosiness of a space. At home, the favourite room is often the one where the music 
installation, radio, piano stands and/or with the least street noise.  
 
Striking is also how visually impaired people intervene in or shape the soundscape, e.g. 
by planting trembling poplars, making a ―rain room‖, or preserving the sound experience 
of a swimming pool. These interventions demonstrate how spatial qualities that are 
relevant to all of us (recognition, cosiness, …) and which architects often address 
visually, may as well be addressed in an auditory way. As such, they may inspire 
architects to design environments with more explicit attention for sound and offer a step 
towards a more ―positive‖ approach of the soundscape in architecture.  

The step is but a first one, however. Further research is needed to confront the 
findings of our analysis with the visually impaired participants, and with sighted people. 
Meanwhile, however, the soundscape seems to hold great potential for inclusive design 
to be further explored. If we consider multisensory architecture as an ideal to strive 
towards, it is important to further expand architects’ understanding of the soundscape. 
Our analysis strongly suggests that people with visual impairments, because of their 
heightened auditory attention, indeed are well chosen user/experts [23] to help in this 
expansion. Doing so, it has demonstrated the potential of disability (c.q. visual 
impairment) as a source of refreshing perspectives, which invite designers to perceive 
the material environment in novel ways, and challenge them to broaden their horizon. In 
other words, we have advanced disability as an opportunity to explore, rather than as a 
problem to be solved [4]. 
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Abstract 
The aim of this literature review is to examine Lifetime Home Standards (LTHS) and discuss 
the role of the physical environment in minimising cognitive disabilities, in particular 
dementia. The review will assess the extent to which cognitive disabilities are considered by 
current UK building regulations. The LTHS were intended to address deficiencies in social 
housing. In the future these standards will apply to all new housing. This is increasingly 
important with an ageing population and an emphasis on ageing-in-place. Cognitive 
disabilities cover a range of issues; for the purpose of this paper, we are focusing our 
attention on dementia and the impact this has on the design of the built environment. 80% of 
people with dementia are living at home; a quarter live alone and a third have severe 
dementia [1]. The internal environment is important due to the amount of time spent at home 
by those with dementia. The environment can enable autonomy and provide a therapeutic, 
comfortable setting for those with cognitive disabilities.  

A review of research articles published between 1975 and 2011 was undertaken on LTHS 
and dementia in the built environment. The following review of building standards suggests 
that cognitive needs have not been adequately addressed. 

  

Keywords 
UK Lifetime Homes Standards, cognitive disabilities, dementia, wayfinding, inclusive design 
and ageing-in-place. 
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Background 
As the World‟s Population continues to grow and modern medicine has increased the 
lifespan of Human beings, the numbers of elderly people and disabled people have also 
grown. “There are more than half a billion disabled people in the World today. One in ten 
persons lives with a cognitive or physical disability” [2], therefore it is important to address 
the needs of our ageing population in terms of housing.  

 

Lifetime Home Standards (LTHS) 
The Department for Communities and Local Government aim to ensure that all public sector 
housing will be built to LTHS by 2011 and these standards will become mandatory as part of 
the code for sustainable homes. Milner and Madigan [3] have outlined the lack of critical 
review of the LTHS. These standards are widely regarded as the most suitable way forward 
and have been exposed to little critical scrutiny [3]. Given this lack of research and the 
impetus behind this concept, a literature review on these standards was undertaken.  

LTHS consist of a list of sixteen criteria designed to make homes more accessible and 
adaptable. Traditionally housing focused on an average family or person [4] whereas, 
inclusive design is one that encompasses everyone. Lifetime Homes have been described 
as “a set of simple home features that make housing more functional for everyone including 
families, disabled people and older people. They also include future-proofing features that 
enable cheaper, simpler adaptations to be made when needed” [5]. The standards can be 
subdivided into the three headings of Access, inside the home and fixtures and fittings. The 
16 standards are as follows: 

1. Car parking widths  
2. Access from car parking 
3. Approach Gradients 
4. Entrances 
5. Communal Stairs and lifts. 
6. Doorways and Hallways. 
7. Wheelchair Accessibility. 
8. Living Room 
9. Entrance level bed space 
10. Entrance level WC and shower drainage.  
11. Bathroom and WC walls.  
12. Stair lift/through-floor lift.  
13. Tracking hoist route. 
14. Bathroom layout.  
15. Window Specification  
16. Controls, fixtures and fittings. [6,7] 

 
The LTHS were developed from research by the Helen Hamlyn foundation and the Habinteg 
housing association. They were developed over a ten year period by the Joseph Rowntree 
foundation. It is clear from the literature that while the 16 criteria of the LTHS have assisted 
design professionals, they can still be improved [8].The first five titles come under the title of 
access, it makes the recommendations for level illuminated entrances and wheelchair 
accessible entrances car parking spaces should be “adjacent to the home and capable of 
enlargement to attain 3.3 metres width” [3, 6]. Standards 6 to 14 are guidelines for inside the 
home, again there is an emphasis on wheel chair accessibility. It advises that doorways 
should be a suitable width, adequate turning spaces and circulation space should be 
provided, a sitting room, bedroom and a fully accessible toilet should be provided on ground 
floor and entrance level. Stairs should be designed to allow for the later installation of stair 
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lifts and bathroom and bedroom walls should be strong enough for the eventual installation 
of hoists and railings. Bathrooms should be fully accessible for wheelchair users. The final 
two standards relate to fixture and fittings, living room windows should start at 800mm or 
less and switches and sockets should be at a height of between 600mm and 1200mm [6].  

 

Accessibility in UK homes is enforced by Part M of the building regulations. Preiser and 
Ostroff [9] asserts that the LTHS are higher standards than the building regulations. One of 
the principles behind lifetime homes is that occupants are no longer forced to seek 
alternative accommodation and age in place as they become older or develop impairments. 
The cost of implementing LTHS depends on the size of the house. As part of their research 
the Joseph Rowntree foundation built 600 lifetime homes of different sizes using the 
standards. The results concluded that lifetime homes were not suitable for those with severe 
mobility difficulties but were suitable for wheelchair occupants and visitors. The costs 
associated with housing adaptation and the need for older people to move to more 
expensive housing was reduced. The footprints of LTHS are in line with standard housing 
when designed carefully however two bedroom, two story properties and maisonettes are 
more expensive [9].  

 

The literature has indicated that the LTHS do not meet the needs of everyone; rather they 
focus on the physically disabled and older people [3]. Areas which are not adequately 
catered for include children and users with sensory and cognitive difficulties. Therefore, 
there is scope to concentrate this research on improving existing standards for the 
requirements of users and their cognitive needs. This is in keeping with Imrie‟s [10] 
contention that standards should be increased in this area.  
 
 
Both Milner and Madigan [3] and Imrie [8] believed that additional research into the needs of 
disabled people is necessary to advance the quality of LTHS. Further improvements 
transpiring from the literature included a recommendation to research into future guidelines. 
This should be based on studies involving building users aiming at improving sensory and 
cognitive issues. Frattari et al [11] have noted that there is a lack of research in the area of 
cognitive design “in particular there is not much documentation in the literature to design for 
people with cognitive disabilities” [11].  Whilst regulations need to improve, it was also noted 
that architects are too heavily reliant on available standards to implement accessible design 
strategies [10]. 

 

Positive attitudes from the client are essential to achieve inclusive design. LTHS need to 
challenge attitudes in the building industry rather than imposing more regulations on 
professionals. LTHS should be revised in a new process that focuses on the needs and 
participation of the users [8]. Part M of the building regulations, which apply to England and 
Wales, set down the minimum standards for disability access in certain areas for instance 
ramps, stairs, toilets and doors. Milner and Madigan [3] argue that Part M of the LTHS is not 
satisfactory or adequate to form a basis for the government‟s “new agenda for British 
housing” [3]. This part of the building regulations (UK) was also too interpretive and cognitive 
and sensory measures were not adequately addressed. Imrie supports this contention and 
states that the requirements of Part M are minimal and were aimed towards visit ability 
standards only [8].  
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Lifetime Homes are aimed at preventing the need to adapt homes in the future. Whilst 
research from the Joseph Rowntree Foundation indicates that occupants are satisfied with 
the designs using the LTHS, it remains to be seen how effective they will be in the future as 
their occupants age [12]. Open Buildings are based on the principle that the external 
structural frames are separate to the internal structure. This means that they are easier to 
adapt in the future as families change. There are few examples of Open Buildings, except for 
a small number in Japan and Europe [4]. There are a number of limitations with both 
principles. They focus too much on mobility, sensory and cognitive problems and they 
address new builds only. This can be improved by undertaking further research in this area.  

 

Sensory impairments and dementia 
The affects of ageing on sight and hearing should be considered as they have an affect on 
the cognitive wellbeing of individuals. Often the surrounding environment can have a 
negative impact by increasing the impairment of an individual. For instance in terms of 
lighting poor lighting or glare can cause accidents and confusion for those who suffer from 
cognitive problems. Mc Nair et al contend that “With ageing, sensory losses increase and we 
need to make sure that the built environment compensates for these changes” [13]. This 
would suggest that the LTHS should contain criteria which address these needs. “To achieve 
a comfortable environment, it‟s important to ensure lighting, internal temperatures and fresh 
air are suitable for the occupants‟ activity” [13]. Occupants should be able to control the 
heating and the introduction of fresh air within their environments. Therefore the effects of air 
quality should be reflected in the criteria. As eye sight decreases in quality with age it is 
important that the lighting and ergonomic design of our surroundings do not impact 
negatively on the quality of vision of the occupant. Natural daylight should not be over 
looked, as it reduces the risk of falls, stress and seasonal affective disorder within the home. 
Access to safe external gardens and spaces such as courtyards and balconies should be 
provided. Views and daylight penetration should be incorporated into designs where 
possible. In terms of colour contrast should be considered particularly for those who suffer 
from dementia [13]. 

 

“Hearing has an impact on our emotional, psychological, occupational, educational and 
social wellbeing” [14]. It can have a negative effect for those with cognitive impairments. In 
the case of dementia design „auditory clutter‟ should be kept to a minimum to prevent 
behavioural disturbances [14]. Sounds act as cues for those with dementia and they are 
linked to our mobility and orientation. Therefore environments should be designed in a way 
that is acoustically acceptable.    

 

Cognitive disabilities: in particular dementia; why the environment 
is important  
Dementia can be identified by trained professionals using a mini mental state examination 
(MMSE) and the geriatric depression scale (GDS). The purpose of the MMSE test is to 
assess memory, arithmetic and orientation. The 30 point questionnaire usually lasts around 
ten minutes and the scoring system rates the level or dementia, a score of 20-24 is 
considered as „mild dementia‟, scores ranging from 10-20 indicate „moderate dementia‟, and 
scores less than 9 are considered to indicate „severe dementia‟ [15]. Lower MMSE scores 
and higher GDS scores indicate a more progressed form of dementia. One of the categories 
assessed in the MMSE is the environment which gives an indication of cognitive function 
[16]. Wayfinding abilities are affected by reduced cognitive function; therefore dementia 
affects the individual‟s spatial orientation within an environment [17]. 
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Alzheimer‟s disease, the most common form of dementia, has been linked with reduced 
wayfinding ability by Passini et al [18]. Chui et al, [19], also identified that wayfinding 
strategies are used less frequently in those with mild dementia, compared to those without 
dementia (based on a clinical dementia rating scale), due to a decline in executive functions. 
A decline in wayfinding can have a negative psychological impact by causing confusion and 
agitation or aggression in those with dementia and is important as it affects the wellbeing of 
the individual Dementia affects the individual‟s perception of the environment. Despite this, it 
is recognised that even those with severe dementia can successfully navigate some 
environments:  

“Alzheimer‟s patients who can no longer map spaces should still be able to 
find their way if the setting is designed accordingly” [20] 

It is apparent from Chui et al [19], Davis et al [17], Hagethorn et al [21], and Passini et al [18, 
20], the impact of the environment in supporting wayfinding in those with the onset of 
dementia. Although the environment can help to alleviate the symptoms of dementia, it is 
important this is supported by non-institutional policies and individual carer attitudes [18]. 

 

The environment’s impact on wellbeing  

The physical environment has been associated with wellbeing and is increasingly important 
for those with dementia who tend to spend a large proportion of their time indoors. The 
physical environment can be used to increase autonomy, improve quality of life and facilitate 
wayfinding [22, 23, 24]. The importance of maintaining a level of independence during the 
process of ageing is widely recognised by Mitchell et al [1], Passini et al [18] and Bonnefoy 
[22]. 

 

Creating a therapeutic physical environment has been considered to have a positive impact 
on wellbeing [23, 25, 26]. This should be intrinsic and enabled by the architectural 
composition and design. Negative behavioural symptoms in dementia are associated with 
the impact of the environment: Whall et al [25] acknowledge that physical and chemical 
restraints used within the treatment of the symptoms of dementia. Passini et al [18] explains 
“The first persistent signs of Alzheimer‟s disease (AD) are memory loss and reduced 
wayfinding ability.” By promoting an environment which is more supportive, it is hoped there 
may be a decrease in disturbing behaviour, increase in social behaviour, and an increase in 
purposeful activity, this has a positive holistic approach to wellbeing [25, 27]. Sensory 
stimulation, such as music, plants, food, art and light have been shown to alleviate 
symptoms of dementia and increase time spent in usually stressful situations, such as the 
shower/bath [25, 26].  

 

Wayfinding, dementia and the built environment 

Wayfinding is considered to be an egocentric process, centred on the body, and is used to 
reorientate and navigate an environment. Environmental information is used in parallel to 
improve wayfinding accuracy [28]. This becomes increasingly important on a larger scale, 
such as that of a city or more complex or unfamiliar building. 
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Research by Passini et al [18] has shown that in familiar/semi-familiar environments, even 
those with severe forms of dementia can successfully reach destinations, despite 
perceptions from members of staff expected that they would be unable to. For example, a 
study by Passini et al [18] reported that six women were selected as the subjects for the 
wayfinding task within the four storey nursing home (with shared community and day care 
accommodation on the ground floor level). They had low MMSE scores and high GDS 
scores, indicating a more progressed form of dementia. Staff interviews and resident 
questionnaires were conducted, focusing on independent wayfinding abilities, mobility, 
design shortcomings and landmark areas within the building. Passini et al [18] included the 
use of a lift which is a confusing element for those with dementia. The physical environment 
should be designed to support or compensate for a decline in wayfinding abilities. 

 

Passini et al presented the following findings [18]:  

 Atrophy of wayfinding abilities may be resultant due to a dependency on carers (both 
paid and unpaid) when they accompany residents to places they are likely to find by 
themselves, this behaviour should be discouraged. 

 Labyrinths and monotonous architectural compositions can be disorientating. This is 
more specific to larger scale residential or nursing homes, for instance it may prove 
difficult when identifying an individual‟s door in the bedroom wing. 

 Direct visual access is important to improve wayfinding for those with dementia. 
 The iconography of individual spaces is important. The purpose of the rooms should be 

obvious and unique to that room; for example, the dining room should appear like a room 
which is used for eating together in and this should be reflected in the furnishings and 
items within the room.  
 

Cues and landmarks can assist wayfinding in the physical environment by acting as 
distinctive memorable features to improve wayfinding [18]. This is further supported by Davis 
et al [17] who used virtual reality to simulate real life environments on a group of women who 
had an average good MMSE scores, indicating low instances of dementia and an average 
age of 79 [17]. It was found that salient cues were important for those with a reduced 
working memory capacity, which is linked with wayfinding and place learning ability. An 
increased number of complex salient cues, such as textured walls, meaningful artwork and 
other cues, improved the efficient completion of the wayfinding task and enabled place 
learning [17]. 

 

Passini et al identified a tendency for those with dementia to look at their feet when walking 
in an environment. Dark and heavily patterned or textured floor surfaces were also found to 
cause confusion and even restrict movement [18]. 
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Environmental adaptations and assistive technology 

Adaptation is also important as older people often have existing homes, therefore research 
into assistive technology and risk management is also a requirement. Barlow and Venables 
[4] believe that both new and existing homes can benefit from assistive technologies for 
older people in the home. As cognitive issues can potentially affect the elderly as well as 
physical problems both issues need to be addressed by the lifetime homes standards.  

 

Everyday task completion has been investigated by Giovannetti et al [29] and highlighted 
that although removing clutter along with other adaptations often instinctive, they have not 
been adequately tested and there is limited empirical data to support this. Logical spatial 
ordering and improved visual access to spaces could improve desirable behaviours and 
orientation for those with cognitive disabilities.  

 

Assistive technologies have been tested and employed; including the use of sensors (worn 
as bracelets) to monitor and assist ageing in place unobtrusively from a distance [30]. The 
uses of global positioning system (GPS) technologies have been used to improve wayfinding 
abilities in studies by Hagethorn et al [21]. Technology has limitations, as criticised by 
Passini et al [18], who believe such a reliance on technology can be detrimental to the 
individual‟s autonomy.  

 

Learning how to use a new piece of technology can also prove difficult or frustrating for 
those with cognitive disabilities and should not be considered as a replacement for a well 
designed and responsive environment. This was something found by Hagethorn et al [21] 
when their study used subjects who were described as „young dementia group‟ who were all 
under the age of 60. Their grasp of technology was judged as better by Hagethorn et al [21] 
than an older group of people, and they were chosen due to their better eyesight and 
mobility. It was also found by Hagethorn et al [21] in their GPS study that landmarks were 
good to relate directions to, as opposed to left / right instructions due to fewer encountered 
errors and hesitations, and an understood name for landmarks was often difficult to agree 
upon. Frequently the chosen landmarks fell short of a decision point, so confusion also 
became an issue. A further limitation of the technologies utilised in the studies undertaken by 
Mihalidis et al [30] and Hagethorn et al [21] is related to the communication used, such as 
visual and or verbal prompts. Hearing [14, 31] and visual impairments [13,32] are commonly 
associated with ageing, as discussed previously, and can further impact on the wellbeing of 
those with dementia in the built environment. 
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Methods 
 

A literature review was selected as a suitable research method for this project in order to find 
gaps in the supporting literature for cognitive design and to summarise their findings. The 
purpose of this literature review is to create an impartial, evolving and thorough account of 
the current literature in the area [33, 34]. The framework that was used for conducting this 
literature review was developed by Arskey and O‟Malley [2, 35, 36]. Using a formulated 
framework such as this improves the reliability of the study [35, 36]. It consists of a six point 
method for carryout a literature review. In keeping with this, the research began with the 
establishment of a research question, which was how does LTHS address dementia in the 
home?  

 

Having formulated the aims and the objectives of this study, relevant study were selected 
using searches of key words such as cognitive disabilities, inclusive design and LTHS. 
Appropriate references were sourced using accurate search strategies with a broad range of 
sources. This is in keeping with the framework proposed by Arksey and O‟Malley who 
“recommended that a wide approach should be used to generate breadth of coverage” [35]. 
Papers were published between the years 1975 and 2011. Bibliographies and references 
were scanned to locate useful information for the study. Initially the search was web based 
journal publications were obtained through a comprehensive electronic search of major 
research registers such as Avery, Compendex, Web of Science and Zetoc. Existing studies 
were also search by hand as Arksey and O‟Malley assert that some electronic data bases 
can be biased [35]. As a result of time constraints the searching of data bases was confined 
to key electronic databases. A general internet search was carried out using Google scholar 
to “uncover any additional publications or grey literature” [2].  

 

Appropriate organisational websites were examined for information such as the Joseph 
Rowntree foundation, WHO, the Greater London Authority and the National Disability 
Authority. During the study selection phase irrelevant journal articles were eliminated from 
the research. In keeping with the research method employed by Davis et al, only articles with 
traceable references were used and following preliminary screening any papers not meeting 
this criteria were disregarded [2]. This research does not aim to point out the standard of 
research studies rather it is intended to provide a summary of the current research in this 
area [34]. There are limitations associated with this research; the databases may have been 
restricted in terms of coverage and the limited number of keywords used in the literature 
search may influence the results [34].  

 

The discussion starts by reviewing the critical reviews of the LTHS and then provides a 
summary of the literature relating to the problems encountered by those with dementia in the 
built environment. The discussion also considers potential improvements to the LTHS and 
for housing which will better address the needs of those with dementia.  
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Discussion 
 

Although the LTHS make provisions and recommendations for those suffering from physical 
disabilities, there are currently no provisions for those who suffer from cognitive disabilities, 
there are no proposals for people who are experiencing cognitive problems including 
dementia [3, 8]. Whilst they have been developed in greater depth than the building 
regulations, research would suggest that the LTHS could benefit from the introduction of 
recommendations in a number of areas. For instance assistive technology [4] as this is 
particularly relevant for those who are ageing or suffering from dementia.  As sight and 
hearing commonly affect dementia patients then LTHS could be improved if they address 
these issues [13, 14]. This would imply that the standards should be developed to become 
more inclusive of those with dementia and other cognitive difficulties. As LTHS have been 
designed to prevent unnecessary adaptation in the future their effectiveness in this regard 
has yet to be fully tested [12]. As dementia patients often experience other impairments then 
future housing should be flexible or adaptable. The control of the internal environment and 
air quality to sustain a comfortable atmosphere for the occupants should be provided for in 
future guidelines [13].    

 

Dementia affects cognitive function and causes a decline in executive functions. Reduced 
cognitive function has an impact on wayfinding capabilities [17, 18, 19]. The inability to 
successfully and independently move through an environment can have a negative 
psychological impact by confusing, agitating and reducing the overall level of wellbeing for 
the individual with dementia. A supportive environment has been shown to promote 
wellbeing by decreasing disturbing behaviour, increasing social behaviour and increasing 
purposeful activity [25, 26, 27]. Even those with more progressed forms of dementia can 
successfully find their way, if designed appropriately [20]. This along with the supporting 
literature as discussed previously emphasises the importance of the environment on 
promoting wayfinding, autonomy and wellbeing in those with dementia [20, 24, 25]. 
Wayfinding can be improved by increasing the complexity of salient cues [17]. This is 
supported by Passini et al who also identified the use of cues / landmarks which could be in 
the form of meaningful artwork, or architectural composition create a memorable journey 
[18]. By doing this, a more efficient completion of the wayfinding task was observed, due to 
an improvement in place learning for those with dementia who tend to have a reduced 
working memory capacity [17]. Passini et al recommends that functions of rooms should be 
both evident and visually accessible from other parts of the building [18]. Sensory cues other 
than visual cues are also relevant due to sight impairments which are more common in older 
people. Visual access may also help to improve task completion and improved behaviour 
[29]. Technology may be helpful but should not burden those with dementia and its 
limitations should be recognised [18, 21, 30]. The application of design for the needs of 
those with dementia in the home setting, whilst addressing the needs of the physically 
impaired could lead to improved design for all. 
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Exclusion by the Built Environment, the Role of 
Inclusive Design Policy and Procedures 
Author: Tangi Rebekka Amakali,  

Abstract 
This paper is drawn from on an ongoing PhD project in the field of inclusive design at the 
University of Reading. Regardless of the introduction of inclusive design policy, regulation and 
legislation that aims to achieve a more inclusive society, the production of inadequate 
accessible buildings still persist. The main question of the PhD research has been “why 
buildings are still being built with inadequate accessibility”? Inclusive design is defined and has 
produced a range of guidance for professionals [6, 22]. The limitations of inclusive design 
implementation through an examination of the inclusive design policy in various Local 
Authorities (LAs) that leads to barriers outcomes will be investigated. The research offers the 
prospect of using the results of this critical appraisal to develop new processes and procedures 
to enhance the provision of inclusive design in the built environment.   

Whilst still in the early stage, the initial findings highlight a variety of issues including, gaps 
within the system of policy implementation, a lack of inclusive design awareness among 
professionals and flaws in design guidance policy. These initial findings will influence the 
research and shape the focus of the supplementing research questions. 

 

Keywords 
Policy, legislations, regulation, implementation, inclusive, society, built environment, disability. 

 

Introduction 
Literature and practice highlight a number of societal barriers which impede independent 
participation for a significant part of the population [1]. The aim of the PhD research is to analyse 
the reasons for societal barriers and explore the reasons why physical barriers are still being 
constructed in the built environment. Attention is given to legislation, regulation and the policy 
which is in place and the range of professionals engaged in achieving an inclusive built 
environment and society. 

Inadequacies of access within the built environment affect a wide section of the population 
including people who are disabled. The wider research work and this paper will focus on the 
needs of people who are disabled. Every human being should have  an independent accessible 
built environment, in which to conduct essential social, educational, health and work related 
activities to achieve a basic quality of life[2]. 

 The methods and initial findings of the research will be covered in this paper as well as an 
outline of the direction of future work and a brief explanation of the methodology that is likely to 
be adopted. Although the research is at an initial stage, this paper reports on a number of 
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issues that were highlighted during eight preliminary interviews and supplemented by 
arguments developed from published literature. Some of the emerging issues which may 
explain the barriers to achieving of inclusive design will be discussed. 

 

Inclusive design – Issues and concerns 
Notwithstanding societal inclusion being at the heart of the built environment debate for a 
number of years, the desired outcome of an inclusive built environment has been only moving 
forward slowly. Negative attitudes and a lack of awareness in society influence the decision 
making within the design of the built environment [3]. As an example, in 2006, design and 
access statements were introduced by the government to encourage professionals to consider 
accessibility at the early stages of development, mainly at planning stage [4]. Even though the 
theory behind the adoption of access statements is generally good, the content  and 
implementation process by designers and Local Authorities respectively has been questioned 
[5]. Often the production of the design and access statement fails to communicate inclusive 
design issues associated with the schemes. Furthermore, the access statement procedure fails 
to evolve with the scheme development or to allow confirmation on completion that the 
recommendations were implemented. 

Despite the introduction of Disability Discrimination Act (DDA)1995/2005, Regulation (Part M 
2000) and national and local policies (Supplementary Planning Guide) aimed at eliminating 
barriers within the built environment and achieving social inclusion, their implementation and 
monitoring is regularly ignored on the basis of cost, spatial consideration and aesthetics [6]. The 
DDA 2005, published a guide called Planning, buildings, streets and disability equality, which 
was recently placed on Equality and Human Rights Commission (EHRC) website, aimed to 
assist LAs in achieving inclusive design at different stages include planning, building control, 
highway authority etc, in making decisions to combat discrimination and promote disability 
equality in the society. This guide is clearly describing its purpose of that is promoting equality; 
however it is regarded as a recommendation [7]. The DDA 1995/2005 has enabled the 
introduction of duties which allow disability discrimination to be challenged and has encouraged 
the promotion of disabled people within public bodies that include LAs, mainly because they 
serve the wider public [8]. Similarly, Approved Inspectors provide services to the public; however 
they only assess for example housing on the basis of Part M that is not inclusive design. 
Approved Inspectors are appointed by building commissioners and they were introduced to offer 
a service in competition with the LA‟s. 

 LAs are faced with many statutory responsibilities including highways, listed buildings, planning 
and building control. It is common for the different departments to be consulted separately, 
making it difficult to address inclusive design comprehensively [9]. The complexity of inter-
departmental communication requires a review of policies and procedures to find a straight 
forward solution [10]. In some cases developers will use Approved Inspectors because their 
approach to inclusive design guidance is likely to be consistent regardless in which LA a 
development is located [11]. Thompson further stated the interpretation of regulation and the 
policies to enforce them can vary from one LA to another (2010). 

In 2003 the Office of the Deputy Prime Minister (ODPM) which in 2006 became a Communities 
and Local Government (CLG) published a good practice guide for inclusive design called: 
Planning and access for disabled people: a good practice guide[12]. As usual this publication is 
well written with some very good suggestions but seems to lack of implementation and 
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monitoring procedure.  This guide calls for development control departments to assess 
developments based on inclusive design National policy objectives and LA‟s policy as set out on 
the development plan or development supplementary planning guides. National policies are 
generic with obscure objectives, which make it very easy for LAs to interpret them to suit their 
local need. This study will pay attention to these policy objectives and how LAs are adopting 
them as well as weighing the benefits of general policy against those formulated to meet local 
need. 

 

Involving users in the design process partially assists in achieving inclusive design. This may be 
because they have personal experience of barriers, which makes them experts in the field. The 
EHRC suggested that access groups can apply for funds from different sources such as LAs, 
charitable trusts, corporate, personal giving etc [13]. However, the process of involving users 
does not guarantee an inclusive design development since designers are empowered to make 
the final decisions [14]. Even though local people have been given power to influence local 
planning policy, they are often consulted but not involved, hence their input may be minimal.  
The theory behind the use of local access groups is good but the mechanism need final tune, 
the interviews identified that these groups are dismantling due to lack of funds and supports. 

 

The extent of expertise and awareness within inclusive design is variable among many 
professionals [15].  The use of “policy, legislation and regulations will allow us to measure our 
success and failures that will promote us to make changes where we short fall”, but only if 
legislators are clear [16]. In recent years there is a perception that the government is 
concentrating on climate change issues and may be overlooking the importance of accessibility 
or health related issues within society[17]. Crawford et al stated that accessibility, health and 
climate change share a strong bond, because of a poor built environment many people are 
opting to use cars, the use of cars increases fossil fuel production, fossil fuel will result in 
climate change and climate change is bad for our health, poor health could result in impairment 
that leads to activity limitation, it is self evident that these issues should be addressed in a co-
ordinated way (2010). Long life expectancy due to medical advances appears to be prompting 
the government to plan ahead to ensure the quality of life people can expect to enjoy when they 
get older. Crawford et al also highlighted a serious consequences including financial, where, 
due to aging population health care expenditure is set to increase by over 300% by 2041 
(2010). 

There were 95 disability discrimination cases dealt with by disability commissioners between 
2007 – 2009 (a figure provided by the Equality and Human Rights Office). This figure indicates 
that very small numbers of disability discrimination cases were dealt with by Equality and 
Human Rights office. Many disabled people are unaware of the process for taking cases of 
discrimination to court, with those who are aware being unconvinced there will be positive 
outcome and finding the task daunting [18]. Article 30 of European Convention of Human Rights 
1950 that became UK domestic law in 1998 stated that rights and freedom belong to everyone 
and no one should take it away from anyone [19]. However, it is not clear if failing to achieve an 
inclusive design of buildings could be interpreted as denying rights and freedom to people to 
access goods, service, education, employment, facility or participating in the community 
activities.  
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Initial findings  
The main PhD research is likely to take an exploratory/explanatory research approach; 
therefore the first preliminary interviews of a number of experts in the field of inclusive design 
were conducted on a qualitative research basis. The objective was to gain further information 
across the broad topic area.  

Due to minimal literature in the field qualitative interview were conducted with representatives of 
eight LAs across England to map out the key issues. These preliminary structured/semi 
structured interviews were conducted across a wide spectrum of inclusive design professionals 
at different levels within LAs. The majority were Access Officers based in LAs. The possible 
introduction of a monitoring and feed-back system for policy implementation and the ability to 
measure the outcome in relation to the policies was explored. The interview findings show that 
currently there was no consistent monitoring and feed-back system in place to help LAs to build 
inclusively, to allow them to learn from their operations and to change the way policies and 
procedures are used to assess their developments. In London, the Greater London Authority 
(GLA) has a regional planning policy for all LAs. However, its implementation among LAs is not 
rigorously monitored by the GLA or by LAs themselves. LAs are implementing legislation, policy 
and regulation relating to inclusive design depending on their capability, and their commitment. 
Although all LAs have duties to eliminate discrimination and promote positive images of 
disabilities at all levels, often these duties are interpreted in different ways. Some LAs are using 
their freedom to implementing their local policy to positively encourage inclusive design, but 
such LAs are few.  

 Initial interviews show that ineffective communication between LA officers i.e. building control 
and planning officers can have a negative input on scheme quality control. Sometimes, 
decisions made by planning officers may not be enforced by building control officers at the later 
stages of the development.  

Planning Policy Statement 1 (PPS1) is commonly used in the assessment of inclusive design of 
buildings particularly new developments. Unfortunately the interviews have confirmed that PPS1 
has a lack of clear guidance and objectives, which leads to differences in interpretation and 
causes some confusion. 

The recommendation for appointing an “access champion” [20], to assist with the inclusive 
design process decision making in LA‟s is variable and can be a accompanied by a lack of staff 
in place with sufficient  awareness or expertise in the field of inclusive design. Alternatively 
appointing access officers/champions does not always insure accessible buildings within a LA. It 
was considered to be more dependent on the level of knowledge; understanding and influence 
access officer might have within the LA. It is claimed that the job description for access officers 
covers an unmanageable number of duties commonly coupled with a role to provide assistance 
across different departments within the LA. The interviews highlighted the lack of influence of 
access officers when establishing inclusive design policies and procedures. Access officers who 
are employed on a part-time basis find it very difficult to assess the standards of inclusive 
design achieved in all applications that are submitted due to the volume of work and time limits 
imposed. The preliminary research also highlighted examples of lack of ownership among 
professionals. Where some LA professionals challenged planning applications which they 
believed to be below acceptable standards but required to conform to inclusive design, often the 
support in place for them is minimal. 
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It was not surprising, however, to learn that national or local policy was only applied at the 
planning stages of a development. The wider adoption of that policy across the LA was less 
comprehensive. The validity of the introduction of a policy, at planning stage only, that excludes 
building control stages or even the construction process is questionable. The research 
conducted by Drivers Jonas in 2003 identified the recurrence of planning permission for 
developments that failed to achieve inclusive design. Although the importance of the 
professional‟s efficiency within the inclusive design is acknowledged, the inclusive design 
system should offer a complete measure of the implementation processes, clear objectives, 
monitoring and review of the outcome  [21]. 

 

On the other hand Part M of the Building Regulations 2000 is often ignored or wrongly 
interpreted either by designers or building control officers [22].Where the developments complied 
with Part M it is regarded as meeting all the basic requirements of accessibility. Challenging this 
compliance can only occur when the implementation has been monitored. The communication 
between Disability Discrimination Commissioners (Equality and Human rights Commissioners) 
and policy makers was also investigated during the preliminary interview and proved to be 
rather weak.  

The role of Local Government Agency (LGA) to lobby and campaign for policy, legislation and 
fund on behalves of their members‟ councils and communities is [23] very interesting but its 
intake on inclusive design field it is obscure. 

In addition a desktop research study has been carried out on a random basis. In this study 15 
LAs in England were chosen at random to examine and determine their level of adoption of 
national inclusive design policies in their Local Development Plans or Framework and to make 
comparisons based on consistency. 

The desktop exercise was carried out to measure the differences in inclusive design policy 
interpretations and how consistent information is displayed on LA websites. This exercise 
highlighted concerns of a wide difference in policy interpretation and raised questions 
concerning the existence of monitoring systems and the level of confusion that this may cause 
among designers. 

 

The research direction 
During the preliminary data gathering consumer awareness and the business benefits of 
inclusive design was found to have a positive contribution. Around £80 billion per annum is the 
spending power of the people who are disabled, the figure includes carers and families (see 
Department for work and pension, report dated 3 December 2004- Spending power of disabled 
shoppers and benefit businesses). Because of medical advances improvements have increased 
life expectancy, and many older people are likely to interact with the built environment, 
emphasizing the importance of inclusive design to the quality of life.  

It is vital for house buyers to have an awareness of the features of lifetime homes standards or 
equivalent [24]. There are many good reasons for allowing people to live in their homes for as 
long as they wish. However some LAs are finding it difficult to achieve a lifetime homes 
standards policy particularly on private developments. On the other hand John Grooms housing 
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association estimated figure of 300,000 shortages of accessible houses across the country [25], 
the figure illustrate the need for action for better homes. 

Developments are often designed for able-bodied people who are physically fit, with additional 
access items added at the later stages so that designers conform to planning requirements [5], 
that is termed “access add on” and is not inclusive design. In the same way, many designers 
and developers continue to put aesthetics first rather than treated holistically with the functioning 
of the building and the people using them.  

In 2009 The Secretary of State instructed a withdrawal of access statements on some 
developments with the aim of speeding up the application process [26]. The withdrawal of access 
statements has removed some potential advantages. Although the large amount of building 
work is carried out on the existing built environment (such as refurbishment or extensions 
developments), it is crucial to assess all possibilities for improving inclusive design at every 
opportunity.  

The ongoing PhD research project will examine a range of issues, including the objectives of the 
legislation, policy implementation and a study of the measures that ensure inclusive design. A 
number of case studies based on a number of development scenarios will be studied to 
investigate their application, assessment and the monitoring of inclusive design. A range of 
newly built, refurbished and extended developments will be included within the case studies to 
assess the influence of inclusive design policy and allow comparisons to identify best practice. 
Case studies will also assist in examining different buildings built under different LAs with the 
aim to establish different methods of implementing and enforcing inclusive design. The causes 
of inconsistency on policy and procedures will also allow the identification of specific aspect of 
best practice to be identified. 

The provisions of clear knowledge and understanding required by those making difficult 
decisions including the reject of designs that are not inclusively designed is vital. The role of the 
Private Approved Inspector within the provision of inclusive design is an important element of 
this wider study.  

The apparent policy hierarchy leads to confusion, contradiction as well as conflicting 
interpretations. The implementation and monitoring of the built environment policies and 
regulations within Local Authorities and the possibility of adaptation of similar approach for 
inclusive design policy will be examined further in this research. 

A number of questions the author should seek to answers will include: 

 Which approaches /techniques should be deployed in promoting inclusive design and 
eliminate societal exclusion? Where, when and how shall we deploy these techniques 
and approaches within build environment to improve accessibilities? 

 How can LA professionals and disabilities commissioners collaborate to form effective 
policy and the implementation of inclusive design with build environment? 

 How do LAs learn from their efficiencies? 
 Where and what are the barriers that prevent inclusive design? How do we remove 

these barriers?   
 How implementation of inclusive design funded? 
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Conclusion 
There are many technical and good practice inclusive design guides; these guides have little 
effect without an efficient policy objectives and implementation structure in place. Given that 
there has been an increase of interest in the field of inclusive design in recent years, much of 
this work focuses on technical design guidance. Less attention is given to problem solving such 
as the implementation, monitoring and measurement of outcomes of inclusive design. 

The issues associated with the wide spread implementation of inclusive design appears 
extensive. Without all interested parties participating in a review of policies there is little 
likelihood of success, either within the current system or the adoption of any new 
implementation. To achieve this new policy the study will concentrate on the problems that are 
likely to make a major impact in achieving inclusive design. Problems such as a lack of 
knowledge and awareness among built environment professions and policy objectives, 
implementation/monitoring seems crucial. Access statements production appears need an 
urgent review to meet its overall aims and objectives. 

Built environment professionals‟ understanding of inclusive design is vital for inclusive design 
implementation. A robust inclusive design process particularly for LAs that gives responsibility of 
“who does what “and “when” to do it will fill the gaps of lack of ownership within inclusive design 
as well as identifying where improvement is required within the process.   

The built environment shows many examples where it is inadequate and insufficient for people 
who are currently disabled or older. If we fail to build an inclusive society, we build to fail the 
society. 
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Abstract  
In 2009, approximately 215,700 North American women were diagnosed with breast cancer [5].  
Treatment typically involves breast tissue removal (mastectomy or lumpectomy) resulting in 
scarring, changes to breast size, and torso asymmetry.  This study assessed sleepwear and 
lingerie needs of female breast cancer survivors and designed prototypes of functional, 
attractive sleepwear, scarce commodities for this cohort.  Focus group discussions on sexuality, 
concealment, and clothing problems were audio recorded, transcribed, and thematically 
analyzed, and the researchers collected accompanying survey data (demographics, attitudes, 
and clothing preferences).  Four focus groups (n=18) highlighted clothing concerns regarding 
accessibility and affordability, and provided specific recommendations on garment colour, 
comfort, cost, and cut.  Participants sought sleepwear that considers seam placement—
especially in the vicinity of surgery scars—silhouette, and neckline shape to ensure comfort and 
camouflage of torso asymmetry, and fabrics that compensate for chemotherapy-related hot 
flashes.  Insights were gained about women’s satisfaction with ready-to-wear nightgowns/ 
pyjamas, post-mastectomy apparel preferences, and links between clothing appearance/fit, 
femininity, and self-esteem.  Prototypes incorporating both functional and inclusive apparel 
design principles were designed to resolve problems revealed in the needs analysis.  The latest 
versions of the sleepwear are presented and future directions discussed. 
 

Keywords 
Breast cancer, mastectomy, sleepwear 
 

Background 
Breast cancer is the most prevalent cancer among women, with mastectomy and lumpectomy 
the most common surgical treatments for the disease.  Surgery and accompanying radiation can 
result in scarring and tenderness, as well as changes to breast size, shape of the chest wall, 
and overall torso symmetry [27].  Both pre- and post-menopausal breast cancer patients also 
report chemotherapy-related hot flashes [7] causing sensations that vary from mild warmth to 
being soaked with perspiration, which impacts both sleep quality and clothing choices [13].  
Following mastectomy, women may also experience anxiety, depression, and a negatively 
altered body image [1, 20], and they may struggle to find affordable clothing that is comfortable, 
aesthetically pleasing, and that makes them feel sexually attractive [16, 20].  Specially designed 
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clothing can help post-mastectomy patients cope with physical disabilities and emotional 
distress resulting from disfiguring surgery [11, 12].  To improve the coping and quality of life of 
women with breast cancer related mastectomies, a major Canadian cancer research and 
teaching hospital established an innovative clothing design partnership with a Toronto-based 
university school of fashion. 
  
Clothing, Appearance Concerns and Self-esteem 
Research has revealed how fashion psychology enhances relationships between self-esteem, 
looking good, and feeling better [9].  For example, social comparison theory [14] posits that 
human beings evaluate themselves through comparisons to others, resulting in increased or 
decreased self-esteem [22].  Similarly, the development of one’s personal style or appearance 
is linked with the desire to achieve society’s cultural beauty ideal [30].  Women with 
mastectomies feel they do not match societal notions of idealized female figures; consequently, 
most women opt to wear prostheses and alter their clothing choices accordingly (e.g., wearing 
high necklines to cover cleavage) in order to model a traditional female aesthetic.  Others may 
use apparel to camouflage less desirable characteristics and enhance attractive attributes.  In 
either case, it is easier for women with mastectomies to achieve a positive effect on appearance 
through daywear than with sleepwear, and traditional nightgowns may negatively impact self-
esteem [26, 30], body image, and sexual quality of life [4, 10] because they cannot easily 
disguise missing or asymmetrical breasts. 

With continued improvement in breast cancer survival rates, more women are living longer 
with a variety of post-treatment sexuality and intimacy issues, which also affects their quality of 
life [15].  Clothing specially designed for and worn by these patients can improve body image 
and result in a more positive attitude towards body and self [11, 12, 31].  For example, 
investigations of post-mastectomy clothing preferences indicate that women with mastectomies 
were more satisfied with their bodies when clothed than when unclothed [2, 8].  The present 
research therefore aims to fill a need that exists for specially designed sleepwear and lingerie 
among this cohort of survivors.  
 
Theoretical Frameworks 
Two theoretical frameworks underpin our approach to clothing design to help women self-
manage negative outcomes of breast cancer treatment.  First, functional apparel design aims to 
engineer garments to meet wearers’ special needs by prioritizing comfort, mobility, and 
serviceability.  These product features alone will not ensure consumer appeal and acceptance; 
proposed designs should be based on a model of user-oriented product development [29] and 
balance aesthetic, expressive, and functional clothing attributes [18].  Second, universal or 
inclusive design principles advocate that garment designs be usable by people of all ages and 
abilities [32].  Given that ―the size and wealth of the group that needs special clothing is often 
perceived to be insufficient to merit the investment in design development and production‖ [34], 
universal design promotes viable ―economies of scale‖ in mass production of specialized, 
innovative merchandise.  From the survivors’ perspective, universal design minimizes 
psychosocial and economic concerns arising from their present need to shop at medical supply 
retailers for expensive specialty items.  In addition, purchases of prostheses, brassieres, and 
other therapeutic garments often are not reimbursed by insurance policies [17, 21].  The 
financial means to compensate for apparel difficulties or feelings of inadequacy related to body 
image—particularly in the initial months after surgery—can be crucial to functional and 
psychological aspects of post-treatment recovery [6]. 
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Purpose of Study 
Phase I of the study sought to determine the sleepwear clothing challenges faced by breast 
cancer survivors.  Focus group sessions were structured to determine: (a) satisfaction with 
ready to wear nightgowns/pyjamas; (b) sleepwear preferences; (c) selection criteria to be 
considered in the design of effective nightwear; and (d) relationships between sleepwear 
design/fit, femininity, self-confidence, and well being.  Research questions included: 
• What are the effects of mastectomy on appearance anxiety, body image, and sexuality? 
• What are the lingerie and sleepwear concerns of women post mastectomy, specifically 

clothing problems and personal solutions developed? 
• What selection criteria are prioritized for lingerie and sleepwear?   

In Phase II of the study, we analyzed Phase I data and incorporated functional and inclusive 
design principles to develop sleepwear prototypes suited to the needs of our sample.  Phase III 
of the study is currently undergoing ethics review, with plans to manufacture and field test 
design prototypes.  Prototype design effectiveness and areas for improvement will be 
investigated.  Our ultimate goal is to develop fashionable, affordable, and functional sleepwear 
for breast cancer survivors that enhances body image and promotes well being.  
 

Methods 
A leading Canadian cancer research and teaching hospital partnered with a Toronto-based 
university school of fashion to collaborate within a methodological framework of participatory 
design.  This approach places a premium on the active involvement of the target audience as 
potential or current users in design and decision-making processes.  The premise is that those 
who have a key use for a product must play a critical role in its development.  The process 
ensures that the final design of an intervention is as relevant and beneficial to the user as 
possible, and considers the specific needs of a particular population.  As such, the participatory 
approach to clothing design involves a user-centered methodology that explicitly enables end-
users to voice their opinions and needs during the design process, thus ensuring that the end 
product is relevant to a range of individuals within the target population. 

We selected the study sample from the hospital’s population of English-speaking, adult 
female breast-cancer survivors who had undergone a mastectomy or lumpectomy.  Posters 
were displayed in the hospital.  The names of eligible candidates, who had shown an interest in 
participating, were obtained confidentially from the hospital’s Breast Cancer Survivorship 
Program.  Participants were also recruited from other breast clinics at the hospital.  Patients 
were then contacted by phone or email to obtain consent.  

This was a mixed-method study.  Focus groups (facilitated by a second-year medical 
student) were used to qualitatively assess the lingerie and sleepwear needs of post-mastectomy 
breast-cancer patients.  Surveys were used to assess socioeconomic status (SES) and 
affordability and accessibility of specially designed lingerie and sleepwear.  Focus group 
discussions were audio recorded, transcribed, and anonymized.  
 

Research Design 
Surveys were completed prior to the focus-group sessions; they requested:  
 Demographic information (age, marital status, ethnic origin, education, household income, 

and employment status); 
 Lingerie and sleepwear preferences; and  
 Affordability and accessibility of nightwear designed for post-mastectomy breast cancer 

patients.  
The moderator’s guide for focus group discussions included topics such as: 
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 Impact of mastectomy on quality of life; 
 Problems and difficulties with sleepwear and lingerie post mastectomy; 
 Special needs for lingerie and sleepwear, and how they have (not) been met; 
 Satisfaction with currently available lingerie and sleepwear; and 
 Design preferences (e.g., fabric, style, colour).  
 

Data Analysis 
Questionnaire responses were entered into a spreadsheet and analyzed using SPSS.  
Participants were grouped according to SES by respondents’ total annual household income 
and education level attained.  Responses regarding affordability and accessibility of specially 
designed post-mastectomy lingerie and sleepwear were cross-tabulated with respondent SES 
data.  Sleepwear and lingerie preferences were tallied and preferences with regards to colour, 
design, and fabric noted.  

Focus-group transcripts were analyzed within NVivo qualitative research software. Multiple 
coders subjected transcripts to descriptive thematic analysis.  Text fragments were coded with 
specific ideas or concepts and grouped into larger categories and ultimately themes.  Codes, 
categories and themes were compared between investigators and coding disagreements 
resolved by consensus.   Major themes encompassing the data were generated [28, 33]. 
 

Results 
Four focus groups were conducted with a total of 18 participants.  Participant information is 
outlined in the sections that follow. 
 
Questionnaires 
 
Demographic information 
The majority of participants (77.7%) were between the ages of 50-70 years; 17 group members 
were Caucasian and 1 participant was African Canadian.  Most participants (66.7%) were 
married or lived with a partner, while others lived alone or with relatives.  Half of the participants 
had a post-secondary degree or certificate; 6 had some post-secondary education but no 
degree; and 3 had graduate or professional degrees.  The majority of respondents (61%) had 
household incomes above $71,000.  Five participants had undergone breast reconstructive 
surgery.  
 
Lingerie and Sleepwear Preferences  
Most participants wore pyjamas for sleeping.  Lingerie preferences included camisoles and 
chemises.  Colour preferences included purple and black.  Cotton was the most preferred fabric.  
 
SES, Accessibility and Affordability 
When asked whether specially designed lingerie and sleepwear on the market today are 
accessible (i.e., widely available and easily purchased in stores or online), most participants 
responded that they go to specialty stores for mastectomy bras, but continue to shop in 
department stores for sleepwear.  As expected, participants with larger annual household 
incomes reported greater access to appropriate sleepwear and lingerie—participants whose 
annual household income exceeded $70,000 spent more on lingerie and sleepware than 
participants whose income was between $51,000 and  $70,000.  However, irrespective of 
educational background or income level, all of the women thought that specially designed 
sleepwear and lingerie were somewhat or definitely overpriced.   
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Focus Group Themes 
 
Physical and Emotional Impact of Mastectomy 
Mastectomy surgery had an immediate physical and emotional impact on these women.  They 
experienced fear when the bandages were taken off and most of them worried about scar 
formation.  Some participants developed complications (hematoma and lymphedema), which 
limited functionality.  Post-operative devices like shoulder pads and draining devices interfered 
with sleep and comfort.  Participants were concerned about cancer recurrence and whether 
their daughters would develop breast cancer.  They worried about how others would see their 
bodies and how their partners would accept and cope with changes; some were afraid of 
starting new relationships.  Initial negative feelings towards their post-operation breasts 
hampered emotional recovery.  One patient said, ―[It] looks weird, doesn’t look nice; my body 
looks deformed.‖  Some participants were reluctant to look at themselves in the mirror, while 
others described a process of slowly coming to accept their new bodies. 
 
Concerns Regarding Clothing 
Most women were initially concerned about clothing fit.  Post-surgery, they did not know what 
style of clothes to buy or where to purchase them.  Some had to revamp their wardrobes; tight-
fitting shirts and clothing with low-cut necklines were given away.  Considerable frustration was 
associated with shopping for new clothes: ―I go to the department stores and I can’t find 
anything and I hate walking into La Senza because I can’t wear anything in the store anymore, 
and it just makes me feel weird.  I don’t even know where to go anymore.‖  

Finding mastectomy bras that are appealing was particularly problematic for these 
participants due to cost- and style-related factors.  Most available designs were not aesthetically 
pleasing, or as one respondent noted, ―Not pretty.‖  A lack of selection in colour and style was 
noted, and size limitations were a considerable problem; women with small breasts and those 
with very large breasts had trouble finding properly fitting mastectomy bras.  It should be noted 
here that the embarrassing wardrobe malfunctions associated with prostheses, daywear, and 
especially bathing suits were nonetheless discussed with some humour by these women.  
 
Needs and Preferences – The 4 Cs: Cost, Colour, Comfort, and Cut 
 
Cost 
Patients incur significant costs when purchasing mastectomy bras and prostheses; each item 
may cost between $80 and $200 CAD (i.e., 56 to 140 EUR, or 49 to 122 GBP).  Additional costs 
were associated with purchasing new clothes and altering existing wardrobes.  Most participants 
reported spending significantly more money on lingerie and sleepwear after surgery.  
Colour 
Participants preferred darker colours, such as purple and black, more than bright, shimmering 
colours.  One woman stated, ―I used to wear bright clothing and I don’t now.  I wear darker 
clothing, because I just feel that you don’t notice as much if you are in something that is black or 
brown; but white doesn’t really work for me.‖  
Comfort 
Participants preferred light, breathable material.  Many women experienced nighttime sleep 
disruption due to hot flashes, and so cotton was the fabric of choice for comfort and absorbency.  
Desirable fabrics were those that did not irritate sensitive skin (e.g., no scratchy lace, elastic, or 
underwire) and garments included those without side seams that might rub against surgical 
scars; as one participant noted, ―The big thing is don’t get the seams near our bodies; especially 
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if you have had an actual dissection.  You don’t want seams running under your armpit, 
because that’s very tender and numb.‖  
Cut (design) 
Most participants wanted a more stylish and aesthetically pleasing collection of sleepwear and 
lingerie, one especially designed for women with mastectomies that can also camouflage torso 
asymmetry.  As one participant noted,  

―[A mastectomy] definitely changes the style of clothing that you wear or are able to wear.  
You can’t have anything that’s sort of low cut. … If you are moving, then suddenly people are 
seeing down your shirt and your skin is not the same on both sides because they removed 
your chest wall.  So that would make a big difference.‖ 

Some participants also suggested wider straps for mastectomy bras. Other comments related to 
needs and preferences are presented in Table 1. 

Table 1:  Participant clothing needs and preferences 

Cost Colour 
 Government assistance … will pay you a 

percentage of that [cost for mastectomy bras 
and prosthesis], but you’ve got to pay that up 
front.  Somewhere you’ve got to get that money, 
and I just don’t have the money tree.  So for 
many of us the cost is prohibitive.  

 Well, I haven’t found any sleepwear that [is] 
specifically designed for women with 
mastectomies. … I mean if I found something I 
loved and it cost a bit more, I wouldn’t hesitate 
to buy it if I really loved it. 

 I usually don’t like black.  Actually I like 
brighter colours like pinks and light blues.  

 I rarely wear black lingerie.  I like kind of a 
cream-colour ivory, as opposed to a pure 
white.  And I like pinks and blues.  

 It is usually beige or white, you know.  Give 
me something else.  Bright red, if you have to, 
but that’s my feel and affordability too. 

Comfort Cut 
 Okay I like comfort.  I like sexiness, and I like to 

look pretty.  So it must be pretty and 
comfortable.  

 I remember just after my lumpectomy, I was 
extremely sensitive in my scar.  I couldn’t bear 
any weight when any clothes [were] on it.  And I 
couldn’t find anything.  And just the idea of 
having clothes on me, it made me cringe.  

 It has to be breathable, because with hot 
flashes, with the night sweats, and with 
medication and chemo putting you into 
menopause or whatever … it’s got to be 
something that is breathable.  

 There are also times where you might want 
something for the whole night.  For example, 
like if it’s just you, fine, it really doesn’t matter; 
but if I am with say a group of friends where I 
am the only one who has had to deal with 
cancer—we are in a hotel room sharing two to 
a bed—I just, not for my sake but for their 
sake, I might want to wear something that 
makes me look normal all the time.  

 Something that is ―with it.‖  Yes, that’s cute in 
style.  Not something that your grandmother 
would wear. 

 
Phase II – Design Development 

Sleepwear development followed a traditional design process model (i.e., accept, analyze, 
define, ideate, select, implement, and evaluate) [34].  Using the data from focus groups, design 
ideation development prioritized styles that were both functional to this market segment and 
inclusive in appealing to the general female population.  (See Table 2 for a summary of key 
design requirements.) A draped collar was created to camouflage torso asymmetry, and an 
accompanying camisole underlay with a lace insert was designed to disguise scars and 
cleavage unevenness.  Attention to armhole depth was prioritized to cover surgery scars.  A 
cropped jacket was created with prosthesis accommodation.  Performance fabrics were 
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researched, prioritizing materials with a soft hand, superior absorbency, and wicking abilities.   
Three prototype fabrics were chosen:  
1. Bamboo-cotton:  Bamboo fabric has natural wicking properties that pull moisture (e.g., 

perspiration from hot flashes) away from skin.  Cotton is highly absorbent; the fibre 
combination promotes cool, dry, next-to-skin comfort.  

2. Coolmax polyester:  A brand of man-made fibre engineered with an internal capillary 
structure that moves moisture away from the body through the fabric, where it can evaporate 
quickly, keeping the body cool and dry. 

3. Silk jersey:  An expensive luxury fibre with a natural luster; highly absorbent, it is also very 
comfortable next to the skin.  Silk fibres are both strong and fine, creating a lightweight, 
durable fabric.  Silk also has low conductivity, creating a comfortable micro climate around 
the wearer (e.g., cool during summer or hot flashes; warm in winter). 
 

Table 2:  Key design requirements of participants 

Comfort Cut/fit Durability 

 Breathable 
 Cotton-like fabric 
 Wicking 
 Soft hand 
 Free of abrasive surfaces 
 Avoid seams near surgical scar 

areas 

 Not low cut 
 Wider straps 
 Camouflage breast 

asymmetry without 
prosthesis 

 Cover armhole scars 
 No gaping at neck 

 Seams shouldn’t 
roughen in the wash 

Style Colour Branding 
 Pretty 
 With-it 
 Asymmetric 
 Sexy 
 Pyjamas 
 Camisoles 
 Chemises 

 Ivory 
 Red 
 Pink 
 Blue 
 Purple 
 Black 
 Darker colours 

 Non-irritating labels (i.e., 
screen print on fabric) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Sleepwear Designs 
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Sleepwear designs were then created (see Figure 1).  To improve fit analysis, a dress form 
was ―mastectomized‖ to simulate women’s physique in the intended target market.  Finally, 
multiple sequential prototypes were pattern drafted, sewn, and critiqued on the dress form.  
Resulting sleepwear designs include long and short versions of a nightgown; a jacket with 
prosthesis accommodation, and a pyjama set.  

 

Discussion 
A more comprehensive understanding of the physical and psychological needs of breast cancer 
survivors who have undergone mastectomy has led to better treatments, carefully designed 
post-operative care and diverse support groups and resources.  However, limited knowledge 
exists of the lingerie and sleepwear preferences of these women.  In addition, only a few 
companies produce specially designed nightclothes for this population [19].  Functional yet 
appealing nightwear is neither readily accessible nor affordable for many of these women.  Due 
to the out-of-pocket costs of breast cancer treatment and care, functional and attractive lingerie 
and sleepwear have become luxury items for some patients.  Disparities in accessibility and 
affordability of lingerie and sleepwear for women from different socioeconomic groups were 
clearly apparent in focus group comments. 
 
Importance of Cost  
Participants from all socioeconomic backgrounds thought that currently available specially 
designed lingerie and sleepwear are overpriced.  This negative price difference was seen as 
significant for women in all income brackets.  Women with higher SES may have the financial 
means to purchase high-priced specialty clothing, but the perception of being overcharged 
remains constant.  A reasonable price point will be important to ensure affordability for as many 
survivors as possible.  
 
Need for Improved Accessibility 
When comparing perceived accessibility by the income and education levels of these women, a 
non-significant trend was observed—as income increased, specially designed sleepwear and 
lingerie became more accessible. 

Many specialty clothing stores are located in large urban centres.  The majority of study 
participants lived outside metropolitan areas.  In this study, women with higher SES had better 
access to urban centres and the associated specialty stores, as well as more discretionary 
income for clothing purchases than those with lower household incomes.  To address disparities 
in accessibility for women with lower income who live outside urban centres, these specialty 
products should ideally be available in the ready-to-wear market rather than exclusively in urban 
and expensive specialty stores.  Our prior work indicates that breast-cancer survivors prefer to 
shop for specially designed clothing, lingerie, and sleepwear in regular rather than specialty 
stores [23, 24, 25].  This restores a sense of normalcy and limits reminders of breast cancer.  
Such an understanding of the impact of SES on clothing affordability and accessibility is highly 
relevant to the future marketing and success of the new nightwear by prospective companies.  
 
Study Limitations 
The sample size was small, (4 focus groups comprising 18 women) and not highly diverse 
racially.  In addition, women unable to communicate in English were excluded.  Therefore, the 
preferences and experiences of a variety of cultural and ethnic groups may not have been 
reflected.  However data saturation was reached within this sample, and we obtained a good 
understanding of rural and urban experiences.  Still, a larger sample is needed to achieve 
statistical significance in survey data.   
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Future Directions: Phase III  
The project’s final stage will field test the refined prototypes with volunteers from the Phase I 
focus groups to determine if design solutions work as intended.  A field trial is a test of a product 
under conditions of actual operation or use.  Consumers traditionally evaluate a variety of 
criteria prior to making purchase decisions, including those related to garment colour and fit; 
fabric comfort and durability; laundering procedures; and cost, quality, styling, and brand name 
[3].  While designers may speculate about consumer acceptance of many of these factors 
during product development, some elements of merchandise performance (e.g., fit, comfort, and 
care-related durability) are best assessed by the consumer through field testing, especially in 
the case of specialized apparel geared for a specific target market.  
 

Anticipated Outcomes 
This study aimed to provide a better understanding of the sleepwear characteristics that breast-
cancer survivors value and the design requirements to meet those needs.  The primary benefit 
of this sleepwear will be camouflage of torso asymmetry in an attractive and contemporary 
design.  It is anticipated that this will raise the self-esteem of our participants and other survivors 
alike.  The fabric’s wicking ability may reduce the detrimental effects of hot flashes and promote 
improved quality of life (e.g., better sleep quality).  This is an issue of importance for breast- 
cancer survivors, as well as for peri-menopausal and menopausal women in the general 
population.  Field trial results will provide information about garment performance, fabric 
suitability, and design practicality and appropriateness for both breast-cancer survivors and the 
general female population.  Field testing will also help determine if the product is ready for mass 
production and distribution in retail stores. 

It is one of life’s major challenges to be diagnosed with cancer, and yet another to have a 
breast removed.  These sleepwear designs may improve self-concept, comfort, and improved 
quality of life for breast-cancer survivors.   
 

References 
1. Al-Ghazal SK, Fallowfeld, B and Blamey R (2000). Comparison of psychological aspects and 

patient satisfaction following breast conserving surgery, simple mastectomy and breast 
reconstruction. European Journal of Cancer, 36, 1938-1943   

2. Baxter, N, Goodwin, P, McLeod R, Dion, R, Devins, G and Bombardier, C (2006). Reliability and 
validity of body image after breast cancer questionnaire. The Breast Journal, 12(3), 221-232  

3. Beaudoin, P, Moore, MA and Goldsmith, RE (2000). Fashion leaders’ and followers attitudes 
toward buying domestic and imported apparel. Clothing and Textiles Research Journal, 18(1), 56-64  

4. Beckjord, E and Campus, BE (2007). Sexual quality of life in women with newly diagnosed breast 
cancer. Journal of Psychosocial Oncology, 25(2), 19-36  

5. Canadian Cancer Society (2009). Canadian cancer statistics 2009. Retrieved from 
http://www.cancer.ca, 30 December 2010 

6. Carrol, RM (1981). The impact of mastectomy on body image. Oncology Nursing Forum, 8, 29-32  
7. Chang,YC, Parker, J and Dooley, WC (2006). Hot flash therapies in breast cancer survivors. 

Support Cancer Therapy, 4(1), 38-48  
8. Chiweshe, A, Boll, S, Lambert, M, Cardinale, A and Wong, YL (2005). Clothing design preferences 

of post-mastectomy women. ITAA Proceedings, No. 62 (Res-89–Res-92).  Retrieved from 
http://www.itaaonline.org, 30 December 2010 

9. Chowdhary, U and Ryan, L (2003). Self-esteem and apparel satisfaction with appropriate clothing 
value of product attributes and support groups for mastectomy survivors.  Perceptual and Motor 
Skills, 97, 35-44  

10. Emilee, G, Ussher, JM and Perz, J (2010). Sexuality after breast cancer: A review. Maturitas, 66(4), 
397-407  

684



PAPERSPAPERS

 

11. Feather, BL and Lanigan, C (1987). Looking good after your mastectomy. American Journal of 
Nursing, 87(8), 1048-1049  

12. Feather, BL, Rucker, M and Kaiser, SB (1989). Social concerns of post-mastectomy women: 
Stigmata and clothing. Home Economics Research Journal, 17(4), 289-298  

13. Fenlon, DR and Rogers, AE (2007). The experience of hot flushes after breast cancer.  Cancer 
Nursing, 30(4), E19-26  

14. Festinger, L (1954). A theory of social comparison processes. Human Relations, 7, 117-140 
15. Huber, C, Ramnarace, T and McCaffrey, R (2006). Sexuality and intimacy issues facing women 

with breast cancer. Oncology Nursing Forum, 33(6), 1163-1167  
16. Jackson, R, Capjack, L and Crown, EM (2004). Clothing the breast cancer survivor: A grounded 

theory of self preservation. ITAA Proceedings, No. 61 (Res-115–Res-116). Retrieved from 
http://www.itaaonline.org, 30 December 2010  

17. Kligman, L, Wong, R, Johnston, M and Laetsch, N (2003). The treatment of lymphedema related 
to breast cancer—Evidence summary report No. 13-1. Program in evidence-based care, a Cancer 
Ontario program. Retrieved from http://www.cancercare.on.ca/pdf/pebces13-1f.pdf  

18. Lamb, JM and Kallal, MJ (1992). A conceptual framework for apparel design. Clothing and Textiles 
Research Journal, 10(2), 42-47  

19. Lasinski BB (2007). When one size does not fit all. National Lymphedema Network, 19(2). Available 
from http://www.shop.lymphnet.org/product.sc?productId=354  

20. Maguire P (1999). Late adverse psychological sequelae of breast cancer and its treatment. European 
Journal of Surgical Oncology, 25, 317-320  

21. Moore, KA (1999). Breast cancer patients’ out-of-pocket expenses. Cancer Nursing, 22, 389-396  
22. Morse, S and Gergen, KJ (1970). Social comparison, self-consistency, and the concept of self. 

Journal of Personality and Social Psychology, 16, 148-156 
23. Nyhof-Young, J, Kolenchenko, O, Schaefer, K, Zhu, R and Tullio-Pow, S (2010). Now I lay me 

down to sleep: Assessing the sleepwear and lingerie needs of post-mastectomy breast cancer 
survivors at Princess Margaret Hospital. Paper presented at the Cancer Survivorship Research: 
Recovery and Beyond 2010 conference, Washington DC, 17-19 June  

24. Nyhof-Young, J, Tullio-Pow, S, Pai, R, Yu, J, Mok, L and Barnwell, S (2007a). I can’t find a thing 
to wear: Designing innovative functional apparel and accessories for female breast cancer survivors 
with lymphedema.  Radiotherapy and Oncology, 84(2), S13, 277  

25. Nyhof-Young, J, Tullio-Pow, S, Pai, R, Yu, J, Mok, L and Barnwell, S (2007b). I can't find anything 
in the shop: Designing innovative functional clothing and accessories for female breast cancer 
survivors with lymphedema. Abstract c1-1. Journal of Cancer Education, 22(4S), 44  

26. Passik, SD and McDonald, MV (1998). Psychosocial aspects of upper extremity lymphedema in 
women treated for breast carcinoma. Cancer, 83(12), 2817-2820  

27. Piot-Ziegler, C, Sassi, ML, Raffoul, W and Delaloye, JF (2010, September). Mastectomy, body 
deconstruction, and impact on identity: A qualitative study. British Journal of Health Psychology, 
15(3), 479-510  

28. Pope C, van Royen, P and Baker R (2002). Qualitative methods in research on healthcare quality. 
Quality and Safety in Health Care, 11, 148-152  

29. Rosenblad-Wallin, E (1985). User-oriented product development applied to functional clothing 
design. Applied Ergonomics, 16, 279-287  

30. Rudd, NA and Lennon, SJ (1994). Aesthetics of the body and social identity. In M Delong & AM 
Fiore (Eds.), Aesthetics of textiles and clothing:  Advancing multi-disciplinary perspectives (pp. 163-
175). Monument, CO: ITAA  

31. Snyders, E, Riekert, D, du Toit, RS and Geodhals, L (1998). Physical changes and relative clothing 
problems of women after the treatment of mamma carcinoma. Journal of Family Ecology and 
Consumer Sciences, 26(2), 103-111   

32. Story, MF (2001). Principles of universal design. In WFE Preiser & E Ostroff (Eds.), Universal design 
handbook (pp. 10.3-10.19). New York: McGraw-Hill  

33. Straus, AL and Corbin, J (1998). Basics of qualitative research: Techniques and procedures for 
developing grounded theory (2nd ed.). Thousand Oaks, CA: Sage  

34. Watkins, SM (1995). Clothing: The portable environment (2nd ed.). Ames, IA: Iowa State University 
Press 

685



PAPERSPAPERS

Fashioning Identity:  
Inclusive Clothing Design  
and Spinal Cord Injury 
Imogen Howe 
University of Sydney, Australia 
 
Abstract
The failure to design clothing to meet the needs of people with spinal cord injury 
marginalises them through prevention of normal expression of identity and 
encouragement of discriminatory social perception. 
 
Clothing has been designed historically for the standing, mobile figure. It provides the 
proximal interface for the body and its extracorporeal environments and the medium for 
expressed and perceived identity. When the body is catastrophically injured, the efficacy 
of clothing in portrayal of the self is greatly reduced, while its protective function is 
compromised because it becomes capable of inflicting further harm. Regular clothing, 
when worn by a wheelchair user, engenders problems in medical, functional, aesthetic 
and emotional domains, which adversely affect identity, self expression and social 
perception.  
 
An online questionnaire was completed by 100 participants, selected by passive 
snowball sampling. It was found that many of the needs of people with spinal cord injury 
were not being met by current available and affordable clothing solutions and that 
clothing design overlooked key concerns. An analysis of clothing products marketed to 
wheelchair users revealed inadequate needs analysis and market testing and insensitive 
use of marketing strategies. Both innovative clothing design and marketing strategies will 
encourage social inclusion of wheelchair users. 

Keywords
Wheelchair, Paralysis, Spinal Cord Injury, Clothing, Dressing, Aesthetics, Pressure 
Sores, Medical Disability. 

Introduction
Inclusive design, available for broad, accessible use, cannot be easily translated into 
fields where individuality and personal choice are critical. Clothing for wheelchair users 
with spinal cord injury, when designed broadly for accessibility, becomes impersonal, 
inefficient and potentially life threatening. For clothing to be inclusive of consumers with 
spinal cord injury, specific needs of this market must be understood and met by design 
solutions.  

Damage to the spinal cord can result in permanent injury and paralysis. It not only 
affects mobility of the limbs but also internal functioning of the body [1] resulting in loss 
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of “motor-power, deep and superficial sensation, vasomotor control, bladder and bowel 
control and sexual function” [2]. 
  
Clothing, as the body’s most proximal environment, is inextricably linked with personal 
identity and other significant contexts of human existence. It is a medium for 
transmission of information about the wearer [3] and mediates the interface of the 
human being and its environmental and social contexts [4].  

Whether we like it or not, clothes have a bearing on our acceptability by society […] 
Dressing ourselves gives us independence, and clothes express our individuality; 
however minimal the ability, everyone should be encouraged to dress himself and 
choose his own clothes. [5] 

However, most current clothing designs do not enable the independence of the wearer 
but instead often render them more reliant on their carer. When the body is 
catastrophically damaged, as is the case with spinal cord injury, the reflexive 
relationships between body, sense of self and the environment are significantly 
disturbed. Critical for user-oriented design of clothing, is an understanding of how the 
usually accepted view of identity, expressed through clothing, differs because of the 
radically altered capacities of wheelchair users. 
 
With damaged embodiment and forced use of tools such as wheelchairs, the societal 
view is also changed [6]. The visibility of spinal cord injury may elicit greater social 
stigma than less visible conditions such as diabetes, epilepsy or cardiovascular disease 
[1].   
 
People whose mobility is limited after spinal cord injury, may find that innate capacities 
are also disrupted or lost. Walking, continence management and unassisted breathing 
may no longer be possible. Paralysis fundamentally changes embodiment so that many 
skills for mobility, transfer, toileting, eating, writing and dressing need to be re-learned.  

Rebuilding the embodied self after such disruption is an extremely difficult task. A 
person’s self-image has been developed over a lifetime in relation to particular social 
ideas and in terms of a body with certain skills, abilities and appearances. [7]  

 
In order to adequately respond to user needs, a cohesive needs analysis is required. 
This would enable development of effective user-oriented design of clothing products for 
people with spinal cord injury that would combat issues of social exclusion. 
 

Method
The research1 was conducted in two parts: 
• A survey analysis of user needs 
• An analysis of clothing products marketed to wheelchair users 
 
These studies investigate medical, functional, aesthetic and emotional concerns that 
wheelchair users have in relation to their clothing and explore existing design solutions. 
 

1 This research study was approved by the Human Ethics Committee at the University of Sydney, reference number 
12271. 
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User Needs Analysis 
 
In the medical rehabilitation literature [8] the discussion of clothing needs of wheelchair 
users is largely speculative, drawing on clinical experience and beliefs of interested 
parties. The quantitative needs analysis provided an empirical insight into the clothing 
needs of people with spinal cord injury. 
 
Existing Product Analysis 
 
User responses revealed that currently available clothing products were not meeting 
market needs. The product analysis reviewed currently available clothing advertised 
online for the wheelchair user market. 
 
Participants 
 
User Needs Analysis 
 
One hundred wheelchair users completed the survey (52 female; 48 male). The online 
survey yielded a 26% response rate. Participants ranged in age from 21 to 73 years. The 
average age of respondents was 42.8 (SD = 13.9). Of these respondents, 67 used 
manual wheelchairs and 33 used electric; 37 respondents had cervical injury, 26 thoracic 
injury, 22 lumbar injury, 4 sacral injury and 11 respondents used a wheelchair because 
of conditions other than spinal cord injury. The number of years of injury ranged from 
less than one year to 60 years, with an average of 17 years (SD = 14.6). 
 
A passive snowball sampling technique [9] was used. Passive snowball sampling 
requires no direct contact between the researcher and potential participants so that 
participants cannot feel coerced into involvement in the study. Survey links were 
published by organisations associated with wheelchair user groups in magazines, 
websites and promotional materials. The size of the final sample was constrained by 
time limits and could not proceed to response saturation. Two responses were excluded 
because of illogical bias to one numerical category. The survey was available on the 
internet and could be reached globally, however, responses were received 
predominantly from Australia and the United States of America, with smaller numbers 
from other countries. Although designed on the basis of Heckathorn’s model of 
respondent driven sampling [10], sample representativeness could not be evaluated 
because of the way the links were circulated over the internet. Heckathorn’s model 
ensures that the number of respondents is a true but scaled depiction of the distribution 
of the population. The sample obtained in this study, although possibly representative of 
the Australian population, cannot be considered to be representative of the global 
population. 
 
 
Existing Product Analysis 
 
To investigate design features of existing clothing for wheelchair users, extensive online 
searches were undertaken through Google searches using combinations of the following 
terms: wheelchair, clothing, paralysis, disability, dressing, paraplegia, quadriplegia and 
spinal cord injury. Additional design solutions available in dressing guides and patterns 
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proposed in occupational therapy or rehabilitation literature were also reviewed. Focus 
was placed on companies specifically targeting wheelchair users. 

Materials
 
Survey participants were provided with a purpose-designed questionnaire which ensured 
anonymity. Questions were developed on the basis of issues identified in medical 
literature and discussion with rehabilitation personnel. 
 
Twenty-six questions were developed around the themes of function, aesthetics, 
emotion and medical issues. To evaluate content validity of the measurement procedure, 
for the purpose of the research, the questionnaire items were reviewed by a Specialist 
Rehabilitation Physician, an Occupational Therapist and a Clinical Health Psychologist 
and representatives of two involved organisations; the Spinal Injuries Association and 
the National Spinal Cord Injury Association. Reviewers were unanimous that the 
questions were unambiguous and permitted description of varying levels of medical, 
aesthetic, functional and emotional experience. 
 
Demographic data collected included age in years, gender, date of injury, vertebral level 
of injury and wheelchair type (electric, manual or sports). Table 1 describes the content 
and structure of the questionnaire in the other domains. 

Table 1: Response Collection 
Domain Information Collected Quantification method 
Medical Pressure sore experience,  

 
Temperature control problems 
 
 
Emergency undressing 

Yes or No 
 
Likert scale ranging from 1 = not difficult 
to 5= very difficult 
 
No, Sometimes, Often or Mostly 

Functional Ease of dressing, access for 
continence management, comfort & 
problems with wheelchair  
  
Dressing time,  
 
Assistance in dressing or transfer 

Likert scales ranging from 1 = not difficult 
to 5= very difficult 
 
 
30 mins, 45 mins, 1 hr  or >1 hr 
 
None, 1 assistant or >1 assistant 

Aesthetic Smart/Sloppy, Attractive/Unattractive, 
Beautiful/Ugly,  
 
Concern about catheter line or bag 

Semantic differential responses were 
quantified using five-point Likert scales.  
 
N/A, Yes, No or Sometimes 

Emotional Happy/Sad, Hot/Cold, Wet/Dry, 
Embarrassed/Peaceful, 
Interesting/Dull, Healthy/Unhealthy, 
Confident/Worried, Calm/Frustrated 

Semantic differential responses were 
quantified using five-point Likert scales. 

 
Differences between responses of participants in demographic categories and 
relationships between medical, functional, aesthetic and emotional responses were 
assessed. 
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Procedure 

User Needs Analysis 
 
Subjects were recruited through organisations representing wheelchair users.2 Survey 
Gizmo, an online survey tool, was used to format the questionnaire so that it could be 
electronically distributed. The online questionnaire was accompanied by an information 
statement outlining the project and response instructions. The information statement 
clearly outlined that voluntary consent was assumed upon submission of the 
questionnaire response. 
 
Existing Product Analysis

Products were analysed according to whether they met criteria derived from the survey 
responses of wheelchair users. The marketing strategies utilised by these companies 
were also reviewed. 
 
Statistical analysis 
 
Statistical analyses of survey responses were performed using SPSS quantitative 
analysis software (SPSS for Mac, Version 17.0, 2008 SPSS inc. Chicago, IL, USA). 
Group differences were examined using regression, t-tests and chi-square analyses. 
These tests were conducted to examine the variance and covariance of the medical, 
social, functional, aesthetic and emotional indices of the questionnaire.3 
 
Regression analysis was used for analysis of continuous variables (e.g. age) and 
analysis of variance or independent sample t-tests with discrete variables (e.g. gender). 
Sequential multiple linear regression analysis was undertaken using two predictors, 
injury location and gender. Chi-square (χ²) measures the difference between obtained 
and expected outcomes with discrete categorical data. Simple linear regression analysis 
was used to investigate whether years with injury, age and difficulty with purchasing 
clothes influenced responses on other scales. Simultaneous multiple linear regression 
was used to examine whether years with injury, wheelchair type and age predicted 
responses on other questionnaire items amongst people of a similar age, gender and 
injury level. 
 

Results
The needs analysis was completed prior to the product analysis so that the extent to 
which these products addressed user needs could be evaluated. 
 

2
Paraquad NSW, Wheelchair Sports NSW, Paraquad SA, Spinal Cord Injury Association, National Spinal 

Cord Injury Australia, Spinal Injuries Association
3

The invaluable guidance and assistance in preparation of these analyses of Alex Russell, School of 
Psychology, University of Sydney, is acknowledged with thanks 
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User Needs Analysis 
 
The analysis of user needs revealed that: 
 
• 41% of respondents experienced a pressure sore caused or exacerbated by clothing. 
• 15% were satisfied with time taken to undress in an emergency; 85% expressed 

concern with time to undress (36% sometimes, 28% often, 21% mostly). 
• 53% of respondents required no assistance in dressing, 43% required one person to 

assist and 4% required two assistants. 
• 57% of respondents did not require assistance in transfer in and out of the 

wheelchair, 37% required one assistant and 6% required two. 
• 55% of those requiring catheters were concerned about the appearance of their 

catheter line/bag, 21% were sometimes concerned and 24% were not concerned. 
79% had experienced difficulty accessing their catheter because of clothing and 21% 
had experienced no difficulty. 

 
Injury Level 

Regression analysis was used for analysis of relationships between injury levels and 
other variables. The higher the level of injury the more likely respondents were to report 
difficulty in purchasing clothes that allowed for ease of dressing [t(87) = -2.43, p<0.05] 
and caused no skin problems [t(87) = -2.48, p<0.05]. People with higher injuries reported 
greater difficulty with purchasing clothing that enabled continence management [t(86) = -
2.45, p<0.05] and appeared businesslike [t(87-6) = -2.45, p<0.05]. They also reported 
their clothing to be dull [t(85) = -2.24, p<0.05] and described greater feelings of sadness 
about clothing [t(87) = -3.02, p<0.01], required longer dressing time [χ²(9)=19.24, N=89, 
p<0.05], and more assistance with dressing [χ²(6)=31.56, N=89, p<0.001] and transfer in 
and out of the chair [χ²(6) = 32.50, N=89, p<0.001]. No significant relationship was 
obtained between level of injury and regulation of body temperature, although it had 
been expected that temperature control may be a problem for respondents with high 
level injury as they experience loss of functions like shivering and sweating. 
 
The higher the injury level, the greater the loss of mobility and consequent reliance on 
carers for basic needs. Higher levels of injury led to greater changes in the body shape, 
as stomach muscles became flaccid and legs wasted. An increase in abdominal span 
was apparent even when other areas of the body remained lean, making it difficult to fit 
clothes to the body. The data revealed that people were very keen to conceal or 
camouflage the stomach area but usually did so by purchasing larger sizes with the 
result that clothes that did not fit well, made them look bigger and posed greater risk of 
pressure sores. 
 
Difficulty in Buying Clothes 
 
As mean score for difficulty in buying clothes increased, people were more likely to 
respond that they felt unattractive [t(97) = 6.97, p<0.01], sloppy [t(97) = 6.54, p<0.01], 
dull [t(96) = 2.26, p<0.05] and ugly [t(97) = 3.94, p<0.01] in their clothes. They were 
more likely to report that they felt their clothes were difficult to wear [t(97) = 5.89, p<0.01] 
and unhealthy [t(95) = 5.06, p<0.01] and more likely to respond that they were sad [t(98) 
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= 2.83, p<0.01], frustrated [t(98) = 2.33, p<0.05] and embarrassed [t(98) = 4.00, p<0.01] 
about their clothes. 

Gender 
 
Women had more difficulty than men purchasing clothes that did not rub on the wheels 
of the chair [t(96) = 2.02, p<0.05]. Women also found it more difficult to buy clothes that 
made them feel attractive [t(86) = -2.13, p<0.05].  
 
Catheters 

People with higher injury level were more concerned about appearance of catheters 
[χ²(9) = 33.93, N=89, p<0.001] and had experienced difficulty accessing catheters in 
emergency [χ²(6) = 18.71, N=89, p <0.05]. However, no significant difference was found 
between high and low responders regarding sensitivity to appearance or function of 
catheters, although high responders reported greater sadness [t(31) = -2.42, p<0.05], 
worry [t(31) = -2.14, p<0.05] and frustration with them [t(31) = -2.15, p<0.05]. 
 
Years with Injury 
 
Where age, gender and injury level were controlled, results showed that people adjust to 
their injury over time. As the years passed, they found it easier to obtain clothing with 
access for continence management [t(93) = -3.12, p<0.01] and were more likely to 
respond that the function of their clothes was easy [t(93) = -2.11, p<0.05]. 
 
Age 
 
As age increased respondents reported greater difficulty in buying clothes that were 
easy to take on and off [t(97) = 2.17, p<0.05]. 
 
Wheelchair Type 
 
Amongst people of similar age, gender and years with injury, people using a manual 
wheelchair were more likely to respond that it was difficult to buy clothes that allowed for 
ease of dressing [t(90) = 5.45, p<0.05], caused no skin problems [t(90) = 5.77, p<0.01], 
kept them at the right temperature [t(90) = 6.47, p<0.05] and did not rub on the chair 
wheels [t(88) = 5.59, p<0.05] but were also more likely to feel sad [t(90) = 4.83, p<0.05] 
about their clothes. 
 
Existing Product Analysis 
 
Two problems emerged in existing clothing design for wheelchair users. Some 
designers, having focussed on solutions for one specific client, attempted to generalise 
their designs to others without analysis of the differing needs of users. Conversely, some 
attempted to design for a wide population, encompassing different needs, but failed to 
address issues specific to subgroups of disability. 
 
Widely available clothing solutions for wheelchair users focussed predominantly on 
functional and medical issues (often indiscreetly) and placed less emphasis on 
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emotional, expressive or aesthetic requirements of the clothing. In doing so, they often 
failed to address important expressive issues of sexuality and identity and produced 
negative images of asexuality, inelegance or unattractiveness [1]. 
 
Many solutions do not consider the relationship between body and wheelchair. 
Designers tend to overlook knees and ankles where pants are often too short or become 
bunched and creased and appear oblivious of abnormal creasing and bunching of shirt 
designs e.g. where the yoke causes the shirt to hang diagonally from the shoulders, or 
crease across the torso. 
 
These findings are congruent with those uncovered in the user needs analysis. The 
existing clothing market for regular clothing, though broad and diverse, does not make 
provision for wheelchair users, leaving them with few, if any, clothing options that 
address the issues described in the user needs analysis. 
 

Discussion
Currently available clothing designs are not appropriate or successful for wheelchair 
users with spinal cord injury. The danger of socially equalising all bodies under the guise 
of social inclusion threatens to exacerbate exclusion. In this case, regular clothing 
designs are cumbersome, designed for standing figures, ill-fitting, inefficient and often 
generate further health threats requiring medical vigilance. 
 
The trauma of spinal cord injury triggers feelings of loss about physical ability and 
identity. A pervasive sadness was evident in relation to loss of clothing normally worn 
before injury or clothing that was ‘right’ for the user because it expressed identity. The 
most common solution was to alter or tailor-make clothing but often these alterations 
were undertaken by amateurs and created other safety or aesthetic challenges. 
Therefore, there is a need to provide this market with clothing that does not require 
alteration but adequately expresses individual identity. An issue of safety which does not 
appear to be addressed anywhere is the safety of carers. The lifting and moving of 
heavy bodies in the dressing process could be avoided with innovative design solutions 
that also consider their needs. 
 
Existing clothing designs do not meet the disparate needs of users associated with level 
of injury, gender, wheelchair type and age and designers extrapolate inappropriately 
from single cases to the whole disability market. The lack of holistic design solutions 
encompassing all needs implies a lack of research and inadequate market testing of 
developed products. A consequence for wheelchair users is that their clothing choices 
become limited to designs that are easy to put on, least likely to cause pressure sores 
and provide ready access for skin and catheter management i.e. usually tracksuit pants 
and t-shirts. This lack of choice so limits their means of individual expression that they 
risk social marginalisation because the casual dressing style leads them to be viewed in 
a uniform way by the wider population as ‘disabled’ rather than individual. 
 
Clothing products, marketed to wheelchair users, are often modelled by mobile people, 
fitted to standing mannequins or modelled by people crossing their legs in the 
wheelchair (a position likely to create pressure sores). Some designs have no features 
specific to wheelchair users; instead wheelchair users are targeted as a market for able-
bodied products. These sorts of marketing strategies are demeaning and, in some 
cases, offensive. The time where people are most in need of a good range and 
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adequate choice in clothing is in the early stages after injury when they are most 
emotionally affected by their injury. It is very important that feelings of physical loss are 
not further exacerbated by such a huge restriction in choice of clothing that their 
expression of identity is compromised.  
 
Thorough research of user needs enables designers to work within well established 
constraints. This type of research is capable of providing for wheelchair users the same 
opportunities for exciting, unique and innovative design solutions available to able 
bodied people. 
  
Silos of specialist expertise created by the information explosion mean that valuable and 
potentially productive interfaces such as medicine and fashion design remain relatively 
unexplored. This research identifies the importance of collaboration between different 
fields of expertise in order to resolve emerging social problems such as survival from 
catastrophic injury or increasing longevity of life. 

Conclusion
Clothing is a tool to bolster self-esteem, explore fashion, and camouflage faults although 
its most important function is the construction of an image with context-specific meaning. 
Wheelchair users need the same opportunities to create effective and meaningful 
personal images that able bodied people take for granted.  
 
At this stage it is not possible to project with accuracy what may happen in the future 
with new technology such as smart fabrics or wheelchair robotics. However, it is possible 
that by providing clothing that meets all the functional and safety requirements of a 
wheelchair user, greater availability and choice of clothing that expresses identity may 
follow, thus achieving improved social inclusion. How we proceed towards health and 
social sustainability depends upon moral perceptions such as equity and collaborative 
input from disparate fields of endeavour e.g. medicine, psychology, design and 
government. Thus, it is the goal of creating inclusive clothing design that fuels socially 
innovative design solutions. 
 
To date existing design solutions are speculative and poorly market tested. The 
solutions themselves often exacerbate problems in other areas. Thorough, well 
considered clothing designs that deal with all  four categories of functional, medical, 
aesthetic and emotional needs will eliminate many clothing-induced functional problems, 
reduce social stigma and self-depredation thus achieving greater social inclusion, and 
make it  possible to foster the kind of research at new interfaces that drives design 
innovation. 
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Abstract 
Women living with rheumatoid arthritis are restricted in their choice of footwear by the 

deformities in their feet. Research has shown that this in turn limits the choice of clothes 
they can wear, where they can go and what they can do. Despite pioneering work 

undertaken in the design of comfort footwear, there is an ongoing disconnection 

between the approaches of an aesthetically trained shoe designer, and a medically 
trained foot clinician. This can be seen in the context of specialist therapeutic footwear, 

and on the high street where the socially and personally expressive aesthetics of fashion 

are often in conflict with the functional understandings held within medicine.  

 A more sensate and dynamic view of clothing is explored, to suggest how this 
opens up the study of the physical, bio-medical body alongside the clothed, socio-

cultural body. The authors propose that the personal, social and functional complexity of 

footwear brings a unique opportunity for research at the intersection of fashion design 
and medicine, where mutually limiting attitudes and practices can be identified. We 

outline the potential for re-orientation in the ‘patient’/health practitioner and ‘user’/design 

practitioner relationships and indicate how social innovation may be fostered through 
inclusive and participatory design methods. 
 

Keywords 
Aesthetics, adornment, body, clothing, dress, embodiment, health, fashion, feet, 

footwear, function, identity, inclusive design, lived experience, personal, rheumatoid 

arthritis, shoes, senses, social, wearables, well-being. 
 

Introduction 
The familiar ‘Cinderella’ folk tale tells of the unjust oppression of a young woman and 

how this is eventually replaced with triumphant reward. In the story, a fairy godmother 

creates beautiful clothing and adornment for Cinderella, including a pair of bespoke 

glass slippers. Dressed appropriately, she is then able to attend the ball. A strong link is 
made between Cinderella and her footwear, as her slippers will fit no other. The footwear 

symbolises her identity and brings about her rightful social inclusion. This deceptively 

simple folk story draws on our tacit social awareness of how clothing and footwear 
contribute to the formation of a woman’s identity: “the sense of self, of personhood, of 

what kind of person one is” [1], and how this then impacts on her social life.  

For some women, footwear choices are severely restricted by foot deformities, 
such as those caused by rheumatoid arthritis (RA). This limited choice of footwear also 

impacts on what clothing styles they can choose to wear. As a result these women feel 

that they cannot engage in some social activities, particularly more formal, celebratory or 
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ceremonial occasions, and this contributes to their sense of social isolation [2] [3] [4].  

Despite pioneering work undertaken in the design and manufacture of ‘comfort’ 
footwear, there is an ongoing disconnection between the approaches of an aesthetically 

trained shoe designer, and a medically trained foot clinician. This is a particular problem 

in the context of ‘therapeutic’ footwear (Figure1) provided through health services, where 

the socially and personally expressive aesthetics of fashion are often in conflict with the 
functional understandings and professional paradigms held within medicine [2] [4].  

 
 
 
 
 
 

 

 

 

 

 

 

 

Figure 1: example of NHS Therapeutic footwear (left), and high street fashion footwear (right) 

 Underlying this dichotomy are the complex issues that exaggerate the social 

stigma experienced by women with RA.  Recent research undertaken in the contexts of 

healthcare [2] [4] and clothing design [5] has shown that shoes are perceived not only as 

functional items but also as items imbued with potent socially defined meanings with the 
potential to compromise codes of dress, if worn inappropriately. The authors intend to 

draw on this research to indicate the unique potential of footwear to liberate mutual 

understandings at the intersection of medicine and fashion design. In order to more fully 
understand the ongoing disconnection between these disciplines, the next section will 

consider differing viewpoints of human embodiment: the physical body that is treated by 

medicine, and the social, emotionally expressive body that is dressed by fashion.  
 

Two bodies of knowledge 
From a standpoint that spans sociology and fashion theory, Entwistle [6] has consistently 

drawn attention to the ongoing lack of concrete analysis of the relationship between 

dress and the body. Historical and contemporary studies of fashion have tended to focus 
more on clothes themselves and their symbolic and socially constructed meanings, than 

on the lived experiences of the individuals wearing them. In contrast, theorists of 

embodiment and medical practitioners engaging with the physical body have almost 

always ignored the presence of clothing. As a consequence, there is ongoing polarity 
within academic disciplines where the precise relationship between the body and its 

clothing remains unclear.   

Entwistle [6] has proposed a framework of theoretical resources for a more 
holistic analysis of the relationship between body and clothing. She draws primarily on 

the work of Douglas [7] Foucault [8] and Merleau-Ponty [9] also Goffman [10] and 

Bourdieu [11] who offer useful insights into the ways that the body is made meaningful 

by culture and fashion with the presence of two bodies: the physical and the social. The 
social body constrains the way that the physical body is perceived, and there is a 

continual exchange of meanings between the two, with each reinforcing the other.  
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Entwistle emphasises the potential value of the phenomenology of Merleau-Ponty [9] as 

she argues that the discursive model of the social body developed by Foucault, helps us 
to understand how bodies are given meaning in particular contexts and brings ways to 

analyse how the body is talked about, but does not provide an account of the body, 

clothed or otherwise, as it is lived and experienced by individuals.  

This draws attention to the limitations of such semiotic, textualist approaches e.g. 
[7] [8] and to those of other influential 20th century fashion and cultural theorists e.g. [12-

16]. These theorists accounted for the emergence of multiple meanings and ambiguity 

during the post-modern period. Barnard [14] for example, draws together the work of 
several authors in consideration of the 'undecidability' of the meaning of stiletto-heeled 

shoes. He explains that 'the stiletto is constituted intertextually, in that it is the object of 

medical, moral, fashionable and industrial or technological discourses.' In other words, 
that the meaning of an object is produced in terms of its relations to other objects and in 

terms of its place in various texts or discourses. It is noteworthy that the corporeal 

sensations or personal emotions of actually wearing stilettos are not discussed. Nor is 

the kinesthetic experience stimulated by the redistribution of the stiletto's wearer's 
weight; or the attention to self, produced by the personal timpani made by such heels on 

the floor surface. Barnard does refer to the change of posture created by stilettos, where 

the chest is thrust higher and the stomach pulled in to create a different female shape, 
but this effect on the body is acknowledged only from the viewpoint of an observer. 

There is an all-pervading sense in his explanation, as in much writing about fashion, that 

both the clothes and the person wearing them can only be discussed from a distance, as 
though they exist in a book to be 'read' or only to be looked at. Yet, so much of the 

personal relationship we have to clothing is embodied, sensual and materialised, rather 

than verbalised.  
 
A sensual revolution 
In recent years a growing literature has taken up a more phenomenological, sensate, 
and dynamic view of embodiment. Referencing this “sensual revolution”, Howes [17] 

writes that if “…the mind is necessarily embodied and the senses mindful, then a focus 

on perceptual life is not a matter of losing our minds but of coming to our senses.” 

Research in the disciplines of gender studies, sociology, material culture and 
anthropology has combined to reveal that clothing’s sensual material qualities embody 

conventions about propriety, gender, ways of moving; encode social relationships, 

status, biographies and identities [18-23]. This work has indicated that as a collection of 
ideas worn on the body, the intimacy of clothing needs ‘to feel right’ [23].  

Within the discipline of cognitive science the emerging viewpoint of ‘embodied 

cognition’ holds that cognitive processes are deeply rooted in the body’s sensory and 
motor interactions with the world [24]. Western ontology has tended to privilege the mind 

and cognition in the constitution of self; but embodied cognition argues that we should 

look instead for more complex and plural understandings of the nature of selfhood, that 

encompass embodiment. This shift of emphasis suggests that the nature of our bodies 
and how they move and function, affects the fundamental processes of our thinking. 

Indeed, Clark’s [25] description of embodied cognition in terms of how “we are mind on 

the hoof”, seems to have particular resonance for the study of footwear.  
Described as a masterpiece of art and engineering by Leonardo Da Vinci, the 

human foot contains more bones than any other single part of the body. Together with 

the proprioceptive system, it makes balance and ambulation possible and is central to 

locomotion and our ability to move in the world. Foot protection was the original role of 
footwear, but shoes have evolved to become much more than that. Footwear design 

synthesises personal aesthetics, social propriety, emotion and feeling, along with the 

proprioceptive functionality of the human body. Clothing involves practical actions 
directed by the body upon the body, which result in altered or differentiated ways of 

being and moving. The ways of sitting, standing and walking are varied in respect of the 
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design of footwear, for example, the differing ways of moving in high heels, trainers or 

flip flops. “Shoes help transform a woman.”… “You put high heels on and you change” 
[26]. So as well as objects of ‘fashion’, clothing and footwear need to be understood in 

terms of the bodies that occupy them and give them life. We cannot understand clothing 

separately from the meaning and significance of the body, or consider the body without 

the affecting, socialising, sensual materiality of its clothing [27]. The more sensate and 
dynamic viewpoint offers richer, and alternative approaches for designers. Footwear in 

particular, brings unique opportunities for research at the intersection of fashion design 

and medicine, where mutually limiting attitudes and practices may be identified. It has 
the potential to blur boundaries between emotional and functional approaches, and to 

liberate insights with relevance to a range of design and medical situations. 

 
If the shoe fits: RA, footwear and social inclusion 
Today fashion is ubiquitous, an inevitable aspect of mass-produced clothing and 

footwear; experienced via the media, in the retail environment and during social 

interaction. For many, being perceived by others as fashionable has become an 
important aspect of personal and social identity; interpreted as signs of keeping 

‘up to date’ or of ‘youthfulness’ and active social engagement, and footwear 

epitomises this. A recent survey reported that 1 in 10 women in UK spend more 
than £1,000 a year on shoes while 8% of women own more than 100 pairs each 

[28]. Some of the most expensive and influential footwear ranges are offered by 

elite brands such as Manolo Blahnik, Jimmy Choo, Christian Louboutin, Salvatore 

Ferragamo, Louis Vuitton, Prada or Gucci. As a result of advertising design, media 
placement and widespread recognition of their distinctive, signature aesthetics, 

these branded accessory products may be perceived as highly desirable, fashion 

statements in their own right. They represent a potent concoction of high fashion, 
catwalk glamour, beauty, luxury, sexuality, femininity and high social status.  

“Fashion expresses the gender, age, economic strata and social echelon 

of its wearer. Fashion can facilitate or hinder comfort, health and ease of 
movement. It reflects cultural ritual, morality and sexual liberation.” [29]  

Due to the ‘trickle down’ character of the fashion system, designer styles are 

extensively copied. Currently, many styles have extremely high heels, so for their 

wearers, elevation is both physical and cultural. The translation from catwalk to 
high street provides the opportunity for many more women to access high fashion 

footwear. However, for some women this opportunity is denied because the 

principles of fashion shoe design and mass-production are by their nature 
predicated on ‘normal’ or average foot sizes and shapes. They do not include feet 

whose dimensions are outside the ‘normal’ foot range - such as those of women 

with rheumatoid arthritis. 

 
Living with RA: footwear and the wardrobe 
RA is not just ‘arthritis’; it is a systemic autoimmune disease in which inflammation 
attacks many parts of the body with the focus being the joints of the hands and feet. It 

affects more women than men and approximately 1% of the UK population [30]. As a 

progressive long-term condition it poses significant challenges to the way people 
experience, perceive and understand their body. Consequences are constant levels of 

pain, fatigue, and limitations to movement and dexterity, along with the development of 

deformities, which create major challenges to finding shoes that fit. For women with RA 

this challenge often starts with a protracted search of normal high street retailers, 
specialist retailers on the high street or from mail order catalogues. Despite this footwear 

being more ‘main-stream’ in its design there is a tension for these women between their 

desire for aesthetically pleasing footwear and footwear that will accommodate their feet 
comfortably and safely. When this mission fails, the alternative is to be provided with 
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specialist ‘therapeutic’ footwear provided to the NHS by orthotic companies (Figure 1). 

However, it is known that many patients choose not to wear this footwear with them 
ending up as ‘…shoes in the cupboard’ [31]. Even for those who wear the footwear as it 

accommodates their feet comfortably, the poor aesthetics of the footwear can be a 

symbolic marker of disease, disability and of being different to women of the same age. 

As one of the women in Williams et al [4] study reveals:  
“…while wearing this footwear your illness becomes the area for attention… I don’t 

deny my illness, but I don’t want my illness to become me …it takes a lot of things 

away from you. To be provided with these shoes was the last step though.” 
Yvonne. 

Another participant summarised the conflict between achieving comfort and the socially 

undesirable aesthetics of therapeutic footwear:  
“They improve my mobility but restrict my activities…was invited to a 

wedding…didn’t go…just sat at home and cried.” Daphne [2]. 

Footwear had such a strong impact on some participants in this study that they felt they 

could no longer go out and interact socially. Plach et al [32] found that RA patients 
tended to try to keep their changing appearance hidden, choosing clothes and body 

positions to cover their arthritic joints. Therapeutic footwear often makes this impossible 

and Plach suggested that exposure, changes a private body to a public one, leaving 
sufferers humiliated. 

In relation to feet in their unshod state, the women expressed feelings of sadness 

and loss about how their feet were visibly different from ‘normal’ women', [2] and felt that 
the therapeutic footwear displayed their difference to others, as expressed by Rose:  

"The shoes.... as soon as I see a person I can say oh yes she's got hospital shoes 

on... I compare my boots with other people and they are more feminine and pretty 

and that makes me feel sad." Rose 
The women made attempts to disguise their footwear by wearing trousers rather than 

skirts or dresses but then this in turn limited their choices of clothing for social occasions 

and often they chose not to participate because of their experiences of loss of femininity 
and identity.  

These findings were echoed in a related study by Candy and Goodacre [5], which 

accessed the contents of wardrobes belonging to a group of women living with RA, to 

examine the relationship between self-image, clothing and social activity. In this study, 
all of the women had found shoes that met the requirements of middle ground or 

‘everyday’ outfits, which tend to be comfortable and serviceable. These shoes had all 

been purchased from high street sources. For some, this had involved a significant 
redefinition of their middle ground appearance, for example by adopting casual trousers 

instead of skirts and dresses. However, when required to dress for a special occasion, or 

an important professional event, all the women experienced shoe related problems that 
either excluded them from the looks they connected with femininity, elegance or 

professionalism, or required them to wear clothes they associated with these identities, 

but with shoes of a more comfortable and serviceable style. This left them feeling 

excluded, self-conscious and vulnerable to the critical gaze of others [5].  
Women in employment or with more diverse social lives described how shoes 

significantly limited their clothing choices and ultimately their ability to present 

themselves in the way they wanted to.  Several women spoke of the potential enjoyment 
of fashion, but how the limitations imposed by shoes excluded them from achieving 

looks they felt were ‘professional’, ‘smart’, ‘fashionable’; or of feeling connected and part 

of a group: 
“If I’m going out with the girls I might wear my jeans, cowboy boots and a 

top…because well, I think that’s because that’s what they wear, what my friends 

wear, so that’s what I wear. Even though they’ve not got RA or any conditions, you 

tend to want to be like everyone else, even though there are some times when you 
can’t.” 
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The research revealed that shoes are fundamental to the workings of the wardrobe: they 

form the grounding for clothing style and are elemental within the perceived ‘rules’ that 
govern how clothes can be worn together. One participant spoke about the importance 

of getting ‘the look’ right: 

“I think it just goes together. A dress and a skirt, to me you need to wear heels, or 

boots with heels to get the whole look.” “…I feel with work if you want to succeed 
you have to have this image really I suppose…”  

Another described how she decides what garments she can wear based on the shoes 

she is able to put on her feet that day. A participant referenced her embodied experience 
of shoes to communicate what RA feels like: 

“Oh yes, I love shoes … I just like wearing nice shoes”… “But now I can’t, I’ve got to 

wear clumpy shoes that won’t press on here and won’t press on your little toe and 
won’t press on your big toe and the bottom has to be softer because when you are 

walking, if you haven’t got a bit of sponge underneath your foot, its harsh when you 

hit the ground so it makes it… to me basically rheumatoid arthritis is not just when 

your joints go, its every bit of my body is tender, is basically it. So my clothes, my 
shoes and everything have to be gentle on us, that’s the best way I can describe it.”  

Many described having knowingly bought ill-fitting shoes to match an outfit, which 

illustrates the powerfully affecting qualities of shoes and their ability to define an outfit, 
and by implication, the person wearing it. Shoes were perceived not only as functional 

items to protect the feet, but also as objects imbued with potent, socially defined 

meanings with the potential to compromise dress codes if worn inappropriately [3]. 
These various research projects identified problems with the appearance of NHS 

therapeutic footwear. The research also showed that there are significant problems with 

shoes purchased on the high street in terms of available styles, discomfort and poor fit. 

Even in the wider population, it is known that poor foot posture can put the whole body 
out of balance, [33]. In one study 80% of 356 healthy females reported foot pain whilst 

wearing shoes [34]. This pain can affect an individual’s gait pattern and cause changes 

to their static posture, and is thought to be greater in females who suffer 9 times more 
foot pain than males [34].   

There is scope for reciprocal understanding between mainstream fashion 

designers and therapeutic footwear practitioners. To better understand current barriers 

to this possibility, we will briefly consider the contrasting professional orientations of 
influential practitioners. 
 
Practitioners: shoe or foot? 
Footwear designers undertake a degree or equivalent study in a specific area e.g. 

footwear, textiles, fashion, or product design. Some gain their footwear design skills at 

master’s level, or from experience of production. An understanding of the possibilities of 

materials and manufacturing processes are essential to successful footwear design, 
along with knowledge of fashion and aesthetics. Designers observe trends as they 

develop on the catwalk, in social situations or via trend prediction organisations and 

trade fairs. They use this sense of the market place to produce design concepts that will 
be both marketable and practical for manufacture. However, they rarely communicate 

directly with the people who may, or may not purchase and wear their designs. Design 

directions are most often established via the creation of scenario, styling or mood 
boards, where shoe aesthetics are expressed via selections of imagery that reference 

networks of other, related objects – such as clothing and accessories and any other key 

pointers for design (Figure 2). These are used to communicate and create consensus 

within design, marketing and production teams in order to resolve products for 
manufacture and retail.  

           Orthotists are clinical practitioners and they provide a range of braces, splints and 

special footwear to assist movement and relieve discomfort for the whole body. A range 
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of materials and devices are used in such interventions (Figure 3). The majority of 

orthotists work for the commercial companies that provide a service within hospitals, and 
they deal with people with a wide range of musculoskeletal conditions. To become a 

registered practitioner they undertake a degree in orthotics and prosthetics. Despite their 

medical knowledge and professional aims to improve foot health and hence patients’ 

quality of life, it has been demonstrated that the practitioners’ agenda may not be the 
same as the patients in relation to therapeutic footwear [2]. Within a clinical context 

shoes are perceived predominantly as functional artefacts, which protect and support 

feet and prevent further damage.  
 

 

 
 

 

 

 
 

 

 
 

 

   
 

 
 
 
 
 
 

Figure 2: (left) a moodboard establishing style guidelines for shoe design. Figure 3: (right) a 
selection of materials and devices used in orthotic foot interventions. 
 

"You assume they know their job but we know our bodies don't we ...I 

know what will work.... and its not just a matter about what will work for our 

bodies ...it has to feel right...look right and ...well its more about how we 
feel in the head isn't it?"  Carol. 

Carol’s words describe the complex mix of issues that relate to footwear in general [2], 

which optimally, must fit the feet but should also fit the persons’ embodied sense of 
identity. However, it can currently be observed that: 

• in the clinical context, the emphasis is on the intervention. There is a striking 

polarity between functional attitudes towards shoes, and their other more 

qualitative, social meanings. There is no acknowledgement of the potential of 
shoes to negatively affect the appearance, experiences, or social inclusion of the 

patient who has to wear them. 

• in the design context there is an emphasis on fashion, aesthetics, manufacture 
and sales. There is little acknowledgement of the potential of shoes to cause 

pain, or affect the body in negative ways. Designers rarely commune directly with 

the users of their work. Success is measured by volume of sales and by 
correlation with fashion’s canon. 

• the footwear companies that provide footwear to the NHS do not actively involve 

the people who are going to wear the footwear in the design process.  

 

Social innovation through inclusive design  
Inclusive design methodology attempts to involve all stakeholders in the design process 
to help ensure that the product or service designed meets their needs and is usable. In 
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addition, the dynamic set up by engagement in the design process has the potential to 

reveal similarities and differences in priorities, for instance the personal and social needs 
of users as well as the methods, language and professional expectations of 

practitioners. The recent inclusive project “Design for Patient Dignity” by Design Council, 

and Royal College of Art Helen Hamlyn, explored connections between medicine and 

design, when working to solve dignity issues related to clothing and the body in a 
hospital environment, by producing an innovative universal gown. Ben de Lisi the 

fashion designer responsible for coordinating the design of the new gown, said:  

“This project isn’t about glamour it’s about well being. This gown has to be 
hardworking and user-friendly and help clinicians to do their job — without costing 

NHS Trusts more money.” [35].  

De Lisi consulted around 30 hospital staff and patients. This inspirational clothing project 
highlights the importance of an inclusive approach to designing for the human body in 

medical contexts. Garment design must take hygiene into account along with the 

dimensions and biomechanics of the physical body in order to facilitate necessary 

access for treatment by healthcare practitioners. It must also be responsive to sensory, 
social, and emotional understandings of the body that require it to be dressed to avoid 

accidental exposure, to feel comfortable and protect personal dignity. Design for 

therapeutic footwear can certainly learn much from the inclusive priorities established by 
this work. However, there is additional complexity in that therapeutic footwear is a 

medical intervention that replaces something normally worn at a range of social 

occasions that take place beyond the hospital environment where a medical aesthetic 
pervades.  In a social environment where fashion is dominant, the appearance of 

therapeutic footwear can stigmatise wearers, by ‘changing a private body to a public 

one’ [32], leaving wearers feeling humiliated and excluded. 

 Studies of inclusive design have shown that while many companies agree with the 
principles of designing inclusively, they also consider it impractical for them to adopt 

such practices. The reasons that are commonly cited include [36]:  

• Insufficient financial resources/time 
• Inadequate access to product users 

• Inexperience in dealing directly with users 

• A lack of demand from commissioners of the designs.  

The 2000 Audit Commission [37] review of NHS therapeutic footwear stated: “clinicians 
utilise this footwear with an associated expenditure of approximately £20 million per 

year.” Bowker et al [38] suggested that one in 6 pairs were not being worn, but admitted 

that this was likely to be a gross underestimation due to the fact that there was little 
monitoring or evaluation of outcomes. Therefore it can be calculated that approximately 

£3½ million is wasted annually. This suggests that there is every reason to implement 

inclusive design methodologies to bring about social innovation in this sphere. 
 In July 2010 a ‘Footwear ‘Design Challenge’ underpinned by the research 

referenced in this paper and funded by Arthritis Research UK, took place over two days 

in the School of Art Design and Performance at UCLAN, in conjunction with the Royal 

College of Art Helen Hamlyn. This workshop convened three teams, each made up of 
designers, clinicians and a woman living with RA, in order to brainstorm breakthrough 

concepts for footwear. Their brief was to design an innovative ‘social occasion’ shoe for 

women, which could have wide appeal.  
 The footwear workshop formed an innovative exploratory work to examine how 

conflicting approaches in the fields of fashion footwear and therapeutic footwear may 

achieve collaborative synthesis. As well as providing a valuable arena for the exchange 
of expertise, the focus of the event allowed all participants to reflect on the complexity 

the socio-cultural dilemma of comfort versus style within footwear design and provision. 

Innovative, hybrid pedagogical approaches were discussed along with revisions to 

practitioner/patient interactions and shoe wearers in general. Several original shoe 
design concepts were developed, which integrated for example: modular forms and 

components, additional capacity for orthotic elements and shock absorption, 
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experimental use of materials and construction for ease of putting on and removing, 

fastening mechanisms, heel adaptations, decorative and visual styling concepts. We 
look forward to reporting in more detail in forthcoming publications. 

 

Conclusions 
Therapeutic shoes are medical devices that replace personally and socially 

communicative, fashion adornment. So, unlike any other medical intervention, this 
footwear replaces something that is normally worn as an aspect of an individual's 

identity. It may be experienced as a marker of disease and invade the lives of women, 

interfering with their identity. In both fashion and health contexts, footwear is viewed 

differently by clinical practitioners, footwear designers, and the women who wear it.  
The sensate and dynamic view of the clothed body brings richer and alternative 

ways of understanding the sensory experiences of users.  Shoes are highly specialised, 

culturally complex artifacts that protect, augment and adorn not only the foot, but the 
entire human body. Research has shown that shoes can profoundly affect both the 

appearance and the lived experience of the person wearing them.  

An initial inclusive design workshop has been extremely encouraging as an 

exploratory work to examine how conflicting approaches may be brought together to 
create collaborative synthesis. Re-orientation in both the ‘patient’/health practitioner and 

the ‘user’/design practitioner relationships, together with reciprocal understanding and 

innovation, will begin to bridge the divide between the functional understandings held in 
medicine and the social expressions of fashion.   

Social innovation cannot be achieved by the wave of a fairy godmother’s magic 

wand.  Inclusive and participatory design approaches to the ‘whole person’ have the 
potential to blur the false boundaries between emotion and function that engender social 

exclusion, by stimulating the design and provision of footwear that looks right and feels 

right, for all who wear it. 
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Compression Garments: Informed by 
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Abstract
This paper describes a user focused approach to the design of made-to-measure 
pressure emitting contemporary garments for children who are affected by the 
development disorder sensory integrative dysfunction (SID). These garments aim to aid 
the integration of tactile (touch), vestibular (movement) and proprioceptive (body 
position) sensations. The approach builds on previous pressure garment studies and 
design, focusing on the extension of the fabrication within the pressure providing textile 
structures. An individual case study informed the garment design. New directions in the 
development and prototyping of pressure garments are explored and enhanced through 
collaboration with the wearer, his family and therapists. The design process informs and 
addresses the needs of the child and his support community. 

Keywords
Pressure Garments, Sensory Integration Dysfunction (SID), User Focused,

Context
My personal interest in a user focused approach to garment design stems from the 
experience of running a small made-to-measure business. A number of my clients had 
physical disabilities. Frequently clients offered possible garment engineering solutions to 
their individual clothing problems. I enjoyed this collaborative approach to designing and 
making. I now have a family member with an Autism Spectrum Disorder (ASD). Many of 
his sensory needs relate directly to clothing. Part of his early intervention therapy 
included wearing a weighted vest, which was unappealing on a visual and practical level. 
This experience motivated me to questioning the lack of functional, appealing and 
inclusive clothing for children needing sensory stimulation input from garments. 

Sensory Integration 
Sensory integration is the ‘putting together’ of sensation. All the information we receive 
from our body and surroundings comes to us through our sensory systems. The 
reception and processing of tactile or touch sensation is dealt with by two systems. We 
have both protective and discriminative mechanisms. Our protective touch system 
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responds to light and unexpected touch. Our discriminative touch system tells us when 
we are being touched, what we are touching and in which places.  
  Our vestibular system integrates our awareness of movement. It tells us where our 
body is in relation to gravity and whether it is moving and how fast. The movement 
receptors are located in the inner ear and are important for body posture, balance, 
muscle tone and bilateral integration [1]. 
  Proprioception is the sense that gives us an awareness of body position. Messages 
from our muscles, tendons and joints let us know where we are in space and how our 
limbs are moving, including the force of movement and the effect of gravity [1].  

Sensory Integration Dysfunction (SID) 
In everyday life, we are not often aware of any one sense; they usually work together 
and integrate in an automatic way, providing us with a sense of who we are.  Sensory 
Integration gives meaning to sensations and enables us to formulate a plan of action. 
When sensory information does not integrate in the brain as it should, the brain cannot 
adequately sort out, filter, analyse or organise sensory messages. This is known as 
sensory integration dysfunction (SID).  
  With this condition a person is unable to use sensory information in order to respond 
and behave in a consistent and meaningful way. Some signs of the dysfunction include 
being over sensitive or under reactive to sensation such as touch, movement, sight and 
sounds, as well as experiencing difficulties in organisation of behaviour, such as 
planning and carrying out everyday activities [2]. 
  SID is commonly classified into specific types using frameworks to identify levels and 
relationships within the individual’s dysfunction, Somatodyspraxia is a specific type 
associated with processing tactile, vestibular, and proprioceptive sensations [3].  
  Somatodyspraxia is the dysfunction of focus in this study. Children with 
Somatodysparaxia struggle to manage the bewildering whirl of sensation. In order to 
simplify and reduce this extraneous noise they may seek additional sensory feedback in 
the form of deep pressure sensation. For example a child may curl up inside a small 
cardboard box, seeking deep pressure feedback. Children may repeatedly seek out this 
stimulation and may resort to self injuring or risky behaviour in their desperation to get a 
sense of order or personal control.   

Existing treatments 
Dr Jean Ayres [4] an Occupational Therapist working in this field in the 1960’s 
discovered that wrapping a SID child in a gym mat caused a significant calming in mood, 
and better regulation of behaviour. She also noticed that people often preferred to 
provide this feedback themselves, avoiding tactile stimulation controlled by others. 
  Temple Grandin [5] is a high functioning adult with ASD who designs cattle 
management systems and is well known for her work around the world. She noticed that 
when cattle were placed in a special cradle for example, in a cattle yard in order to allow 
vaccination, they received firm pressure over their body from this cradle and they calmed 
significantly in an otherwise very stressful situation. Grandin wondered whether this 
controlled pressure system would have a similar benefit for her. So she tried it! She 
developed her own squeeze machine so she could self administer pressure as required. 
This machine reduced her anxiety, increased her tolerance of touch and made a 
significant difference in her quality of life. 
  A number of products to wear or drape on the body are now available, mainly through 
occupational therapy catalogues and via the internet. These garments range from 
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weighted collars and vests, shoulder wraps, belts, through to snug sleeping bags which 
provide both pressure and comfort for the user. i Therapists advise that any source of 
constant pressure below pain perception threshold ceases to be registered as 
stimulation over time, and becomes ignored or acclimatised to. This phenomenon is 
called habituation. To avoid it, stimuli must be applied, and then withdrawn, before the 
perception of sensation is extinguished [6].  
  Many parents and therapists adapt an item of existing clothing to create a therapeutic 
garment. I observed these modified garments were noticeably different from age-
appropriate contemporary clothing. I also wondered whether an all-or-nothing weight 
application system could be improved upon, as self administered, variable sensation is 
preferred.  

Design and testing of pressure garments 
I considered how to incorporate a feature into a garment that would allow the wearer to 
discretely administer pressure, to control pressure location, strength of pressure and 
pressure duration. I then set about designing a made-to-measure contemporary garment 
with an inbuilt invisible pressure delivery system that provided the wearer with multiple 
deep pressure delivery options. 
  An individual pilot case study was proposed. The subject was an eight year old boy 
named Ben (pseudonym). Observations, self-reports and interviews with caregivers and 
therapists provided information about Ben’s needs, his sensory integrative issues and 
stimulatory behaviours, as well as his clothing preferences. The design process provided 
the methodological framework for this study.  
  Two focal questions were identified, to address how best to customise a garment to 
meet Ben’s deep pressure seeking needs. 

1. How could deep pressure needs be met using textile tension rather than weight? 

2. How could we best address the variation in frequency and intensity of the                                           
subject’s deep pressure seeking needs? 

Toile 1
Devising a system of pressure delivery which Ben had complete control over was 
essential. A singlet shape was selected as it is a form-fitting foundation garment, 
invisible under a school uniform and could be modified to provide pressure in the specific 
areas where it was required - across Ben’s shoulders, chest, back and hips. Smooth, 
soft handle, shape retentive Lycra fabric was chosen for comfort and non-restrictiveness 
as well as ease with which it could be put on and taken off by the wearer. Soft, non-roll 
woven rubber/elastic was selected for the built-in pressure delivery system. Strips of 
elastic were placed around chest, below armpits and in an X-shape front and back also 
at the garment hip line (Figure 1).  
  This prototype toile considered support placement needs but not wearer adjustability.  
Ben said “Cool Mum, it’s squashing me”. As expected, the deep pressure effect was 
noticeable initially and then of less consequence over time, due to habituation. Ben still 
sought additional feedback, therefore garment adjustability was essential. This toile 
delivered equal compressive pressure front and back. Observation of Ben’s contentment 
when lying on his back suggested increased pressure on his upper back would be 
beneficial.
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Figure 1: Toile 1   Figure 2: Toile 2                     Figure 3: Toile 3 

Toile 2 
In order to facilitate wearer controlled garment manipulation and increase the pressure 
delivered to Ben’s back the following modifications were incorporated. Elastic was 
placed on the outside of the garment within satin ribbon casing with a handle length 
protruding from the casing at the side of the garment on hip level. The joined elastic 
strips of the handle formed a ‘V’ shape, which Ben could grasp and pull to increase the 
amount of sensory feedback delivered to the front and back of his body. He was able to 
adjust the pressure delivery with the strength and direction of his pull. In addition, by 
activating his upper limbs, Ben gained valuable proprioceptive feedback and a satisfying 
feeling of working muscles and joints. To improve the delivery of deep pressure 
sensation to the back of Ben’s body the elasticised  ‘X’ shape on the back of the garment 
was altered so that two strips sat perpendicular to the shoulder blades and joined the 
chest band of elastic at ninety-degree angles. The elastic below the chest band formed 
an ‘X’ shape. The crossing point was the mid-back (Figure 2).  
  This design served a dual purpose, giving pressure where needed and providing a 
stable support structure on a Lycra/elastic combination garment. These modifications 
proved successful. When Ben used the handles he felt firm and direct pressure across 
his shoulder blades and back. He told his parents he was transforming (a reference to 
popular concept toys which transform when manipulated from sleek mechanical objects 
to robots), delightful feedback for everyone involved in Ben’s care. 
  Ben understood immediately how to operate the garment handles in order to tighten the 
singlet at will. His delight was obvious. He was also able to utilise the handles without 
prompting. Ben showed enthusiasm for his customised garment, selecting it to wear 
when given choices. His parents appreciated that a therapeutic garment could be 
completely discreet. Significantly Ben sought less additional deep pressure stimuli while 
wearing his garment and seated in a learning situation. When engaged in outdoor 
activities, it appeared helpful but a little less effective, as he still sought direct physical 
contact from his peers and adults. However, this behaviour may also have a 
communicatory function. Significant improvements in Ben’s functioning and well-being 
were observed during the trial period.  

Toile 3 
Since the initial pilot case study a number of pressure emitting singlets have been 
constructed for Ben. In addition to the enlarged sizing, to fit the growing boy, varied 
elastic textiles have been trialled. Increases in stretch qualities of domestically sourced 
Lycra elastane fabrics has lead to the garments being cut in form fitting panels to 
achieve a more streamline appearance. Resulting in a more intense ‘hugging’ of Ben’s 
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torso, elastic strips continue to provide the self-organising system, whilst maintaining 
Ben’s moveability (Figure 3). 
  The ribbon casing has been replaced with smooth handle Lycra, resulting in the whole 
garment returning more evenly to its original size and shape after the internal elastic 
strips have been pulled by Ben. Unfortunately these elastic strips have a limited recovery 
lifetime as they progressively soften and lengthen, eventually becoming slack, therefore 
ceasing to provide the desired pressure. Construction techniques within the pressure 
garments have also been limited by inadequate access to commercial machinery, and 
my personal skills. 

Fabrication of contemporary pressure-providing 
textiles
Observations of the inclusion of pressure emitting textiles within sophisticated 
sportswear, led to the next stage of my process: design research derived from the 
advances in textile and garment technologies within contemporary sports apparel.   
 A relationship between athletes wearing compression garments and their muscle 
performance has been the focus of a number of studies [7]. Findings consistently show 
wearers of compression garments have increased accuracy of perception of movement 
(proprioception). Vestibular sense is also helped through wearing compression 
garments, subjects described a better sense of where they were and how their body was 
moving and positioned in space. It is noted the Lycra elastane fabric ‘…does this by 
exerting subtle pressure on the nerve receptors in the skin, muscles and joints’ p.216. 
The type of compression garment and amount of Lycra did affect responses. Garments 
need to include enough compression to enhance perception while retaining mobility. 
  Optimal sports compression garments are also utilizing elasticised knitwear 
constructions techniques. Wear comfort is achieved through a blending of fibres (nylon & 
Lycra) and knit structures (rib and honeycomb) that are soft to the skin. High-tech 
seamless whole garment knitting technologies, teamed up with three-dimensional body 
scanning and modelling, enables precisely engineered garments. 

Future direction 
The next logical step to continue the development of the prototype made-to-measure 
garments addressing SID is to cross over into a more commercial apparel environment. 
This direction will enable the possible uptake of high-tech fabrications and construction 
methods currently functioning in the development of compression sportswear. 
  Whole garment knitting technologies will enable the all-in-one construction of the 
garment shell and inclusion of knitted tubes will encase the elasticised strips, allowing a 
more unified complete garment. Industry strength elastic pull strip will decrease the 
likelihood of non-retention and stretching over prolong use. 
  My initial questioning of the lack of functional, appealing and inclusive clothing for 
children needing sensory stimulation input from garments, has within this individual 
case, been effectively addressed as a descent undergarment. There may be a variety of 
people who could benefit from customized pressure garments, potential clients include 
individuals with mental health issues such as anxiety or physical problems arising from 
neurological injuries [8].  
  As performance sportswear continues to position itself more as leisurewear, 
appearance and fabrication of compression garments is likely to be even further 
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mainstreamed. Garments that specifically address sensory integration could sit 
alongside stylish and fashionable streetwear. 
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preferences come from? 
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Abstract 
There are a growing number of research projects on the development of models to 
predict acceptability of assistive products to its users. These models integrate variables 
such as users’ ‘preferences’, ‘lifestyle’ or ‘subjective wellbeing’, amongst others. 
However, it is not quite clearly explained in the literature how these subjective variables 
are originated. This paper makes an attempt to create an initial framework for the 
understanding of how these factors are construed, through crossing data from the fields 
of ‘disability & rehabilitation’, ‘emotion theory’ and ‘design & emotion’.  
Understanding these concepts and the way in which they relate to specific assistive 
products’ characteristics could help designers and other experts in assistive products to 
provide better and more suitable solutions to users, thus helping to increase assistive 
product use and, consequently, to enhance users’ independence and quality of life. 
 
Keywords 
Design tools; assessment; design & emotion; assistive products 
  
Introduction 
As the view of disability changed over the years from the belief that disabilities should be 
subject of healing to one where different [cap]abilities in the same person are valued and 
taken into account, so did the view in terms of what type of relationship with assistive 
products (APs) specialists should look for when choosing APs for future users. The very 
idea of ‘users’ has been replaced in many contexts by that of ‘customers’ or ‘clients’. 

Nowadays, the attribution of APs is made in terms of quality of life promotion to AP 
users, which led to the advent of a variety of models within the field of disability & 
rehabilitation research, to predict users’ acceptability of APs. These models are based 
on a set of variables which include the device itself, the environment of use, and users’ 
characteristics [1]. Within these, a subset of variables come into play, such as ‘user 
preferences’, ‘subjective wellbeing’, ‘users’ lifestyle’, ‘motivations’, amongst others. 

The way in which these variables are born is the subject of this paper. While it is 
possible and easy to pinpoint, for instance, which parts of the device are hurting the user 
during interaction, the task becomes more challenging when trying to assess more 
subjective factors dealing with user preferences, such as how the object may damage 
preferred self-image. 

The purpose of this paper is to share the initial sketches in the development of a 
framework for the understanding of these subjective factors, by crossing existing data 
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not only within disability & rehabilitation literature, but also from the fields of emotion 
theory and design & emotion. 

On a recent analysis to 43 references about reasons for AP abandonment, rejection 
and non-use (unpublished work) we have found that 52.1% of all mentioned reasons 
referred to APs properties or to meanings conveyed by APs, against 30% about the 
person, 9.7% about the environment and 8.3% about device market and system of AP 
attribution. These results suggest there is fertile ground for the development of new APs, 
and that the majority of users’ problems have to do with AP design, while the specific 
reasons given by users for abandonment, rejection and non-use might be of help as a 
starting point for better designs, to anticipate users’ reactions and to be used as 
evaluation items on AP trial. 
 
Assessing emotional reactions to assistive products 
One of inclusive design’s purposes is to bring APs to mainstream market in order to 
allow cost reduction, access to information or to boost market offer in terms of quantity 
and types of APs [2]. The purpose is also that of reducing stigma [3] by supplying 
products that can be used by the widest possible range of people with different 
capabilities. In other words, it has to do with APs eliciting positive emotions to future 
users. 

Within the field of rehabilitation, Hocking (1999, 2008) has made a case about the 
importance of considering meaning when attributing/choosing the most suitable APs for 
each user. Hocking borrows knowledge from consumer research and argues that the 
same process of evaluation is made by consumers regardless of that evaluation being 
made about a general consumer good or an AP [4, 5]. In other words, Hocking talks 
about the experience of meaning, which is one of the fundamental concepts in the 
framework of product experience developed by Desmet & Hekkert (2007) within the field 
of design & emotion research [6]. 

We believe there has been a gap in communication between researchers and 
practitioners working within AP attribution and those working within AP development. 
The frameworks used in both fields of activity have some direct linkages which, once 
discovered and established, could play in favour of end-users. 

Within emotion theory literature, as well as design & emotion literature, emotion is 
considered at different levels. In design & emotion literature there is research about 
users’ reaction to products in point-of-sale, user’s emotional response to interaction 
experience, user attachment, amongst others. Nevertheless, a key aspect to all research 
involving emotion is the concept of appraisal [7].This means that an emotion is a 
response to any given stimulus in accordance to one’s concerns (physical, 
environmental, social...). In simple terms, an emotion is an evaluation of a given situation 
(appraisal) which motivates a corresponding response (behaviour) [8]. The framework 
presented in this paper makes an attempt to gather data from several different 
approaches to the experience of emotions with products, while it specifies some 
characteristics supported by data in the literature from disability & rehabilitation research 
concerning users’ reasons for abandonment and rejection of APs. For the purpose of this 
paper, we use the term ‘user’ whether it refers to a person using an AP or a person in 
the customer or client position. 
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Framework of the emotional experience with assistive products 
Stage 1 – initial reaction (previous to use) 
In order to start crossing data, we consider there are phases to the construction of an 
emotional reaction to a given AP, as argued by Norman [9]. These stages appear when 
preferences first play their role. We believe the first stage begins with the first encounter 
with the AP and with the confrontation of both user’s and product’s characteristics. 

In order to assess user’s characteristics it is mandatory that an in-depth study of the 
users is carried out. We will illustrate the framework with the example of stroke patients. 
Considering human variety, it is almost impossible to predict how a person will react to 
any given product due to this person’s past experience, living environment, personality 
traits and abilities, whether functional, sensory or cognitive. Stroke patients, while 
bearing intra-group differences, have some common characteristics which could 
establish some preliminary guidelines and aspects to take into account when trying to 
predict their reaction towards APs. There is a high rate of depression amongst stroke 
patients, as well as high rates of anxiety, sadness or general loss of interest [10, 11]. 
Considering the probabilities of a stroke patient presenting these symptoms must be 
taken into account in the framework, for they give some clues as to how people might 
respond emotionally towards the given stimuli. All the above mentioned characteristics 
belong to the group of ‘emotional status’ of the user. The emotional status should also 
account for momentary disposition (moods) [12, 13] and personality traits [14]. The latter, 
in fact, have been pointed out by Miller (2009) as the most important features to assess 
in order to predict product success in the market [14]. 

The other set of characteristics to take into account are those which enter the 
framework under the group of ‘images’. These refer to preconceptions, information 
categories and life experience. These ‘images’ work as general predispositions to accept 
or reject object categories [15]. Thus, if a person has some particular prejudice against 
the ‘AP’ category, he or she will not immediately accept a given product once it has been 
placed into this category by him or her. 

So, this stage basically relates to Norman’s ‘visceral’ response [9].It is related to 
sensory information and to immediate recognition of images of meaning by the user. The 
user poses questions such as ‘is it appealing?’, ‘what is it?’ and ‘what is it for?’ and he or 
she will evaluate the answers to these questions in regard to different variables that 
come into play at this time. 

Figure 1: Scheme of Ortony, Clore & Collins’ (1988) model of emotional reactions. 
 
At this point, and before we go any further, it might be worth sparing a few lines on the 

model developed by Ortony, Clore & Collins (1988). These authors have made an 
attempt to draw a computational model to predict and classify felt emotions [15]. In a 
nutshell, this model is based on the principle that human beings react emotionally to 
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events (things that happen), agents (people or personified beings) and objects. The first 
are evaluated with reference to goals (e.g., being independent), the second in relation to 
standards (e.g., approving of one’s action) and the third with reference to attitudes (e.g., 
tastes) (Figure 1). Each of these three types has its own associated variable of intensity, 
being desirability in the case of events, praiseworthiness in case of agents and 
appealingness when it comes to evaluating objects [15]. 

The model, which proves to be much more complex than the one summarized here, 
also comprises another set of variables of emotional intensity, which the authors divide 
into global and local variables. Throughout the paper, we will try to give an account of 
how these variables of intensity might enter the different stages of the framework for the 
emotional experience with APs. 

Figure 2: Framework of the emotional experience with assistive products – Stage 1 (pre-usage) 
 

Having said this, and continuing with our line of thinking, an encounter between a user 
and a given AP might allow all three types of emotional reactions mentioned by Ortony, 
Clore & Collins, but it might be the case that these do not happen simultaneously (thus 
the reference to Norman’s label of visceral response): a user might come across an AP 
and not being able to even touch it, let alone use it. That is to say, a user might be able 
to make a judgement about the object’s appealingness, but not about the agent’s 
behaviour. So, confronted with this AP, and beyond the global variables that influence all 
the 4 stages (sense of reality, proximity, unexpectedness, and arousal), we might start 
by saying that the variables of intensity coming into play for the emotional reactions to 
this device are: familiarity, complexity, necessity, and labelling. Familiarity and 
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complexity are related to sensorial characteristics of the AP, and the latter two are 
related to semantic and symbolic properties of the device (Figure 2). 

Ideally, an AP should present a relatively high level of familiarity and a low level of 
complexity so that it can appeal to users [15]. Once the device function is identified, the 
user should be able to clearly notice the utility the AP might have for him/her. The 
intensity variable of labelling comes in as users label the device according to their 
constructed categories. It is well documented in the literature the fact that people have 
prejudices against APs due to psychosocial reasons, such as stigma or damage to 
preferred self-image [16] – thus the need for inclusive design. For help in finding ways in 
which to communicate product qualities through design, the values of ‘description’, 
‘expression’, ‘exhortation’ and ‘identification’, by Monö [17], might be of use. 
 
Stage 2 – considering what behaviour to adopt (previous to use) 

 
Figure 3: Framework of the emotional experience with assistive products – Stage 2 (pre-usage) 
 
According to his/her concerns, as well as perceived and desired roles, the user makes a 
decision about what behaviour to adopt regarding the given AP – he/she may decide to 
try using it or not. This stage comprises an anticipation of benefits and consequences 
that may rise from the adoption and use of the given AP – these include: evaluation of 
safety using the device, anticipation of public response to device, evaluation of expected 
effort/reward, evaluation of self capability to use the device efficiently and implications for 
caregivers (Figure 3). It is at this stage where the term ‘lifestyle priorities’, so often used 
in disability & rehabilitation research, comes into play. It is important to notice that each 
of the variables enters the framework in relative importance according to each user’s 
priorities, goals and concerns. For instance, even though anticipating that the use of a 
given AP might harness the user’s public image, it may be more important to him/her to 
be able to independently perform a given task which the AP will allow. On the other 
hand, there are other variables which will almost always be considered – one of them 
being safety. Previous research has shown that the most mentioned emotion regarding 
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task performance and AP use by stroke patients is fear [18] – fear of falling, of getting 
hurt, of burning oneself and of dropping and breaking objects. Thus, APs must not only 
promote safety in use, but also convey, through their appearance and perceived 
functioning, the meaning of safety to its users. 

Considering users’ goals holistically is of utmost importance, i.e. while designing an 
AP one should not be concerned only about the performance of the AP for the specific 
function it serves, but also about the echo the use of the AP will have in the users’ lives. 
According to Ortony, Clore & Collins [15], each one of us has mapped a complex 
network of goals comprising higher level goals and lower level goals. In order to achieve 
higher level goals, one has to first achieve a series of lower goals in between. Achieving 
a lower goal in the hierarchy for a higher goal tends to produce positive emotions. Thus, 
if a user aims at being independent, there are a series of goals, set in a hierarchy, 
he/she is looking to accomplish (e.g., improving body function>holding object>using 
object>performing task). So, for instance, being able to hold an AP might be essential to 
perform a given task, which in its turn might be essential in the quest for independence. 
But at the same time, as we have mentioned above, all these goals belong to a higher 
complex network, where different goals might be conflicting (e.g., independence vs. self-
image). 
 
Stage 3 – Evaluation of experience of use in relation to initial 
expectations (during use) 

 
Figure 4: Framework of the emotional experience with assistive products – Stage 3 (during use) 
 
If the process of experience does not end by the second stage, a third stage begins as 
soon as the user starts trial with the AP. This is thus a stage where the user will evaluate 
the AP during actual use and in relation to his/her initial expectations. In our framework 

718



PAPERSPAPERS

we have divided the several layers of evaluation using Jordan’s 4 levels of pleasure: 
physio, psycho, socio and ideo [19] (Figure 4). The layer ‘physio’ refers to questions 
posed by the user which have to do with the physical interaction with the device (e.g. 
‘does it hurt?’). The items in the ‘psycho’ level of evaluation include questions such as: 
‘is it easy to understand?’. The ‘socio’ layer involves questions related to user’s 
perceived self-image and anticipated public response to device and its consequences. 
The ‘ideo’ layer refers to user’s values, which might be related with a broad range of 
issues from the concern with decency to ecological standards. Regarding use, Norman’s 
considerations of affordances, restrictions and mappings [20] might be of help to 
understand and pinpoint design characteristics affecting interaction. 

This was the stage where we could integrate the majority of Ortony, Clore and Collins’ 
variables of intensity beyond the global variables: likelihood, effort, and realization (local 
variables – prospect-based emotions); strength of cognitive unit, and expectation-
deviation (local variables – attribution emotions) [15]. Prospect-based emotions, are 
‘reactions to (i.e., being pleased or displeased about) the prospect of an event, or to the 
confirmation or disconfirmation of the prospect of an event’ [15]; while attribution 
emotions ‘focus on the actions of the agents rather than on events themselves’ [15]. 

Notice that ‘effort’ enters the framework in two different ways, since the intensity of a 
given emotion grows with effort, while the level of attraction in relation to effort presents 
itself as a bell shaped curve, meaning that level of attraction rises with effort only to a 
certain extent from where here on it starts an inverse path [15]. 

Prior user concerns at this point might be anticipated from data in the literature 
regarding the specific case of stroke patients and other AP users. For instance, it might 
be of help to know that amongst reasons given by users to abandon APs, are those such 
as: lack of information about use, bad home adaptation and negative evaluation of 
issues like durability, ease of use, time of performance, simplicity or comfort [21-23]. 
 
Stage 4 – Evaluation of experience and future implications (post-use) 
Scherer [24] has defined classes of information in the appraisal process. Since the 
model created by Scherer applies to events, we were only able to introduce these 
‘classes of information’ within this fourth stage, which deals with an evaluation of the 
experience the user has had with the AP he/she used and the user’s anticipation of 
future implications rising from a decision to adopt or reject the given AP. Scherer’s items 
are divided into 1) ‘relevance’, which comprises novelty check, intrinsic pleasantness 
check and goal relevance check; 2) ‘implications’, which integrates 5 checks: causal 
attribution, outcome probability, discrepancy from expectations, goal/need 
conduciveness and urgency; 3) ‘coping potential’, including control check, power check 
and adjustment check; 4) and ‘normative significance’, which comprises internal 
standards check and external standards check [24]. 

In trying to anticipate a possible relation of attachment to a given AP, we might 
correlate Scherer’s items to the ones drawn by Schifferstein and Zwartkruis-Pelgrim, 
who have conducted a study about the variables predicting attachment to a product [25]. 
In our framework we have related Scherer’s ‘relevance’ to Schifferstein and Zwartkruis-
Pelgrim’s ‘enjoyment’. ‘Implications’, ‘coping potential’ and ‘internal standards check’ 
were related to ‘individual autonomy’; while ‘external standards check’ was related to 
Schifferstein and Zwartkruis-Pelgrim’s ‘group affiliation’ (Figure 5). 
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So, under ‘relevance’ are user given reasons for abandonment such as appearance or 
inefficiency. Under ‘implications’ reasons such as frustration might be found, whereas 
‘coping potential’ includes items such as difficulty to use or lack of information about use. 
Within ‘internal standards check’ are the user’s concerns about himself/herself, his/her 
values and his/her self-image, while ‘external standards check’ refers to the user’s 
consideration of the values of the society to which he/she belongs. 

Figure 5: Framework of the emotional experience with assistive products – Stage 4 (post-use) 
 

Of course, Schifferstein and Zwartkruis-Pelgrim’s framework [25] is dependent on 
several external factors, i.e. the authors state that the presence of surprise and the 
possibility of memories association to a given product predict user attachment. 
Nevertheless, we included these in our framework because we believe there is a 
possibility to design for surprise as well as to design APs that promote interaction with 
others. 
 
Discussion 
Considering research in design & emotion and research in disability & rehabilitation are 
currently being kept separate, it was our intention to try to cross data from the different 
fields into one common structure. 

In much the same way as emotion theorists state that even though they draw 
sequential models to illustrate the emotional process when they recognize this is not, in 
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reality, a linear process (but a dynamic one instead), we do alert to the same issue within 
our framework. The process goes back and forth. Nevertheless, we have tried to place 
every piece of data according to the higher levels they referred to and to the position 
they assumed within a timeline of an emotional experience with an AP. 

Figure 6: Linear sequence of framework stages 
 

We acknowledge the fact that the framework presented here is incomplete. On the 
one hand, we lacked space to further explain the positioning and effect of several 
variables entering the framework, as well as to integrate other proof found in the 
literature to support our framework – namely, some other reasons found for 
abandonment, or theories involving the construction of the concept of ‘quality of life’. On 
the other hand, there is still more work to be done in terms of literature review and 
experimental trials in order to gather data to complete the framework.  

Nevertheless, we believe this basic illustration of the framework helps to expose our 
view that there are several common issues being addressed in different fields of 
research regarding AP attribution on the one side and AP development on the other, 
which help to support the statement that the different areas of expertise surrounding AP 
should not be dissociated from each other. 

Finally, this framework also alerts to the fact that different groups of people with 
disabilities have different characteristics, meaning that when working with and for people 
with disabilities it would probably be better to work under narrower frameworks (e.g., 
stroke patients) instead of considering wider and more heterogeneous groups (e.g., 
‘elderly’, ‘people with disabilities’). The same is true for people from different social, 
political and economical contexts – take the developing world example: there are several 
references about the inadequacy of solutions provided by developed countries’ 
professionals and institutions to citizens of developing countries. Thus, we think it would 
be possible and of great use to adapt the framework according to the different possible 
contexts in which it is to be applied in order to meet real users’ needs efficiently. 
 
Conclusion 
Professionals and researchers would benefit from sharing experiences and developing 
integrated systems, comprising different methods and data. Beyond trying to illustrate 
the latter point, this framework could also be used as a starting point, a guide and a 
checklist of issues to be considered in order to develop better, more suited and more 
appealing APs to future users, thus helping to fight the phenomena of abandonment and 
rejection of APs. 

The framework also helps to deconstruct general issues, such as ‘user preferences’ or 
‘user concerns’ into smaller parts, thus helping designers to know what to consider and 
to look for when developing APs to satisfy these broad terms. 
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Abstract 

There are growing pressures (political, legislative and environmental) to increase material 

recovery through recycling. There are two basic recycling schemes in the UK; kerbside 

and bring-site schemes. With current kerbside schemes, when a householder becomes 

unable, through age, illness or disability, to physically move their waste containers (bins, 

boxes or bags) onto the pavement for collection, the refuse collection service provider will 

enter the property premises, take the containers out to the refuse collection vehicle (RCV), 

empty them before returning them to the starting point. Obviously, with bring sites, people 

travel to the site and place the recycling in the banks themselves. 

With an ageing population, increasing numbers of older people are requiring 

specialist recycling services. These are likely to become more time consuming and costly 

as household numbers increase. Bring sites have obvious limitations for older people with 

their limited mobility and reduce strength. To date little or no previous research has been 

undertaken about barriers to recycling for older people and the implications to waste 

management providers of an ageing population. This paper describes initial work 

beginning to assess this problem within Lab4Living at Sheffield Hallam University (SHU).  

 

Keywords: Recycling, Waste, Ageing, Landfill, Inclusive 

 

Introduction 

Predicting the future is important to enable planning and preparation through investment in 

appropriate economic, social and technical R&D. With that in mind, there are 3 trends of 

such significant proportions they are known as megatrends. They are poverty, ageing and 

environmental sustainability. They are known as megatrends because they are global, 

rapidly changing and will have wide ranging impacts on society. 

 What happens when two of these megatrends collide? What impact will the ageing 

population have on our ability to be environmentally sustainable? This work doesn't 

address these issues on a megatrend scale but explores potential impact at a local level in 

the hope of stimulating discussion about wider repercussions. The issues of ageing and 

recycling are chosen as in the context of the experience and knowledge of the 

researchers. It does not suggest that recycling is THE issue in the context of megatrends. 

 Society is ageing. Ageing brings with it a host of problems - amongst them; a 

population were the majority are likely to have some form of impairment. Some evidence 

has been put forward to suggest that older people are as likely to recycle as younger age 

groups [18] and or that there is a positive correlation between age and recycling [14], [7]. 

 However, other studies [9], [1], [2] contradict these findings, suggesting a negative 

correlation between age and recycling. Collins et al [3] found a deeper negative correlation 
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between income and recycling suggesting that over 40's on incomes below £14k pa are 

more likely to recycle as they get older whilst over 40's earning more than £14k pa (males 

especially) are less likely. Further, Collins also found that car ownership and mobility 

played a significant part in likelihood of recycling. Recycling participation was likely to 

decrease as household car ownership decreased. Collins goes further to suggest that, to a 

slightly lesser extent, than car ownership, physical ability and disability has a similar 

relationship to recycling in that as physical ability declines, so does recycling. 

 This disparity of understanding is confirmed by the authors work indicating that 

waste and recycling behaviour are complex issues. Previous work [10], [11]. [12] and initial 

indicators of this study, demonstrate complex relationships between current and future old, 

income, physical ability, mobility and access to recycling facilities. 

 

Project Description 

This paper outlines a small element of work in a project in its infancy called 'The Grey 

Areas of Green Design'. This larger project explores wider issues and impacts of an 

ageing population on environmentally sustainable. Part of the larger study focuses on 

waste and recycling and a positioning paper describing the earliest stages of this work is 

under review in The Design Journal [13]. The work throughout the larger project combines 

engineering and ergonomic analysis with social and design research methods. This 

comprehensive programme of cross disciplinary work includes mathematical modelling, 

surveys, focus groups and interviews, ergonomic analysis of waste containers and users, 

motion capture and more. It partners are Sheffield City Council (SCC), Veolia as waste 

management providers for SCC and Taylors who are a recycling equipment manufacturer. 

 In this paper we are concentrating on the kerbside scheme although not 

exclusively. It is hoped that this programme of work will culminate in evidence of physical 

and perceptual barriers to recycling that older people face and explore service and 

bin/bank designs that reduce these barriers and give some added value to the recycler to 

aid motivation in participation. The work will ultimately attempt to quantify the economic, 

environmental and social costs of exclusion and propose solutions to reduce costs. 

 This work takes place in Sheffield. Here there is a weekly general waste collection 

(wheelie bin) and a recently introduced fortnightly collection for recyclables; plastic bottles, 

glass and metal waste (wheelie bin) and card (box). The work has been subject to 

research governance and ethical review within Sheffield Hallam University's own internal 

review boards. Consent is requested from all participants and the research work and 

context is explained to them. 

 

Barriers to Recycling 

Reduce, reuse and recycle is the national mantra for resource efficiency to minimise the 

environmental impact of the plethora of consumer products (and their packaging) that 

overflow our shop shelves and internet web pages. 

 With recycling, the UK has lagged behind other EU countries in its material 

recovery efforts. Figures 1 and 2 [4], [5] illustrate landfilled and recycled waste in five EU 

countries. They show improvement in the UK figures yet it still lags behind targets and 

more needs to be done to meet EU commitments on landfill reduction. Understanding what 

motivates and discourages people to do any kind of activity from exercise to socialising or 

recycling specifically is the first step towards increasing participation. 
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Figure 1: a graph of landfilled waste tonnage for 5 EU countries

Figure 2: a graph of recycled waste tonnage for 5 EU countries

 Recent research [19]

barriers stopping people recycling

 Physical barriers are w

there is no space for storage, when collections are unreliable; when people have no way of 

getting to recycling sites, when bins and banks are difficult

 Behavioural barriers are when 

establishing a routine for sorting out recycling; if they forget to put it out, if they find bring 

sites dangerous, unsafe, dirty and unnecessary.

 Lack of knowledge barriers are 

understanding how their local scheme works People’s knowledge of how and/or what to 

recycle is linked to their level of participation. As expected, those who are less 

knowledgeable about how and what to recycle are less likely to participate, or

recycle less material. 

 Attitude and perception barriers are 

environment; not wanting to sort waste; not feeling personally rewarded for r

WRAP found that very different messages and actions are needed by local authorities to 

overcome these barriers. These will include: improving recycling collection services, 

providing better information and practical advice on how to use the servi

why taking part is worthwhile.
 A background against all four of these categories is presented in the positioning 
paper under review in the Design Journal [14]. Due to
present the physical category as this is most pertinent to issues of the ageing population.

 

Physical 

Provision of the ‘special collection’ services inherently indicates that wheelie bins are 

difficult for some people to mov

that detracts from the appearance of their property. For others, garden sizes are so small 

that additional bins and boxes can ultimately deprive residents and children of usable 

garden space for socialising and playing. And for nearly all people, recycling at home for 

kerbside schemes is still viewed as a chore; an obligatory task that, in the background 

noise of daily family life, will be pushed down the priority list.

 Figure 3 shows a city centre r

vehicular access to the bring

People now have to either park on the road and carry their waste into the site or walk with 

their waste from further away.

h of landfilled waste tonnage for 5 EU countries 

Figure 2: a graph of recycled waste tonnage for 5 EU countries 

] from Waste & Resources Action Programme (WRAP) found 

people recycling; physical, behavioural, knowledge and p

Physical barriers are when containers for collecting recycling are unsuitable; when 

there is no space for storage, when collections are unreliable; when people have no way of 

getting to recycling sites, when bins and banks are difficult to use ergonomically

Behavioural barriers are when if people are too busy; if they struggle with 

establishing a routine for sorting out recycling; if they forget to put it out, if they find bring 

sites dangerous, unsafe, dirty and unnecessary. 

Lack of knowledge barriers are not knowing which materials can be recycled; not 

understanding how their local scheme works People’s knowledge of how and/or what to 

recycle is linked to their level of participation. As expected, those who are less 

ow and what to recycle are less likely to participate, or

Attitude and perception barriers are not believing recycling is good for the 

environment; not wanting to sort waste; not feeling personally rewarded for r

WRAP found that very different messages and actions are needed by local authorities to 

overcome these barriers. These will include: improving recycling collection services, 

providing better information and practical advice on how to use the servi

why taking part is worthwhile. 
A background against all four of these categories is presented in the positioning 

paper under review in the Design Journal [14]. Due to page count limitations we will only 
present the physical category as this is most pertinent to issues of the ageing population.

Provision of the ‘special collection’ services inherently indicates that wheelie bins are 

difficult for some people to move. For many people, they are also unsightly; an eye sore 

that detracts from the appearance of their property. For others, garden sizes are so small 

that additional bins and boxes can ultimately deprive residents and children of usable 

alising and playing. And for nearly all people, recycling at home for 

kerbside schemes is still viewed as a chore; an obligatory task that, in the background 

noise of daily family life, will be pushed down the priority list. 

shows a city centre recycling bring-site. The car park that used to allow 

vehicular access to the bring-site has recently had a barrier post erected in the entrance. 

People now have to either park on the road and carry their waste into the site or walk with 

rther away. 
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e and perceptions. 

hen containers for collecting recycling are unsuitable; when 

there is no space for storage, when collections are unreliable; when people have no way of 

to use ergonomically. 

if people are too busy; if they struggle with 

establishing a routine for sorting out recycling; if they forget to put it out, if they find bring 

not knowing which materials can be recycled; not 

understanding how their local scheme works People’s knowledge of how and/or what to 

recycle is linked to their level of participation. As expected, those who are less 

ow and what to recycle are less likely to participate, or tend to 

not believing recycling is good for the 

environment; not wanting to sort waste; not feeling personally rewarded for recycling. 

WRAP found that very different messages and actions are needed by local authorities to 

overcome these barriers. These will include: improving recycling collection services, 

providing better information and practical advice on how to use the service, and showing 

A background against all four of these categories is presented in the positioning 
count limitations we will only 

present the physical category as this is most pertinent to issues of the ageing population. 

Provision of the ‘special collection’ services inherently indicates that wheelie bins are 

e. For many people, they are also unsightly; an eye sore 

that detracts from the appearance of their property. For others, garden sizes are so small 

that additional bins and boxes can ultimately deprive residents and children of usable 

alising and playing. And for nearly all people, recycling at home for 

kerbside schemes is still viewed as a chore; an obligatory task that, in the background 

site. The car park that used to allow 

site has recently had a barrier post erected in the entrance. 

People now have to either park on the road and carry their waste into the site or walk with 
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Figure 3: a city centre bring-site with a barrier post blocking access to the car park 

Figure 4: an older woman recycling at a supermarket bring-site 

 Figure 4 shows an older woman interviewed at a bring-site. During the interview 

she said that she didn't enjoy recycling. She did it out of a feeling of obligation. When 

asked about the physical aspect of it, her comment was '…well its not hard is it…'. 

However, observing her putting material into the bins, it was apparent to the researchers 

that it was a physical effort for her. Figure 4 shows her balancing a box of waste between 

her body and the bin whilst trying to hold the lid up with one hand and put rubbish in with 

the other. At several points, the bin lid nearly slipped out of her hand and fell shut. 

 So far only one study has been found that examined the design criteria for disability 

friendly bins and banks [8]. This study covers age related disabilities and wheel-chair users 

along with sight, hearing, mental and allergic impairments. Whatever is done now for 

recycling has to be accessible to older people, so that as they increase as a proportion of 

our population, this will not count against overall material recovery. 

 

Modelling Change in Assisted Collections 

SCC and Veolia, provided statistics about the numbers of 'assisted kerbside collections' in 

Sheffield, 2006-2010. Using additional population predictions from the Office for National 

Statistics (ONS) [15] [16] for the UK and for Sheffield, some simplistic modelling was 

conducted to predict change in demand for 'assisted collections'. 

 According to SCC, assisted collections cost ~£10/year/household more than 

standard collections. This is between 20% and 30% increase in cost. If there are two 

collections per household; a general collection every week and a recycling collection every 

fortnight, this could cost in the region of £20/year/household for assisted collections.  

 In the Sheffield area, assisted service for the general waste bins has varied 

between 9.58% and 8.7% of the total collection between 2006 and 2010. In general there 

has been a slight decline of 0.6% although in absolute terms, due to wider provision to 

more homes, this only represents a decrease of ~1000. For the smaller blue bins over the 

same period, the variation has been between 8.14% and 8.42% of the total collection. This 

equates to a marginal rise of 0.28% (data supplied by Veolia). 

 Assisted collections cost more because they take more time for the frontline service 

delivery staff. In some assisted collection cases, the refuse collectors only have to enter 

the front garden to access the bins whilst in others, they have to access the rear of the 

property to collect the bins. With terraced houses, accessing the rear of the property can 

be across the back of up to 3 properties. This slows down the rate of Refuse Collection 

Vehicles (RCV’s). If the vehicles cannot service the same number of houses in the 

allocated time, then rounds shrink and more RCV's used, increasing the carbon 

footprint/tonne of material recovered. 

 Here, we have tried to quantity the economic cost of exclusion and predict how this 

may change in the future. At this stage the modelling is simplistic due to a lack of data in 
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crucial areas. It doesn't account for inflation or efficiency improvements. It assumes that 

the UK waste collection characteristics are identical to Sheffield's. As the 60+ population in 

Sheffield is 5 times greater than households benefiting from an assisted collection service, 

it has been assumed that all assisted collections will be in the 60+ population. Whilst this is 

unlikely to be completely true, figure 5 illustrates the dramatic increase in probability of 

having any form of disability, a severe disability and requiring assistance over the age of 

65 in the United States of America. This amply substantiates this assumption until more 

data is obtained. 

 
Figure 5: disability prevalence and need for assistance in the United States of America, 2005 

Figure 6: a graph of the change in the 60+ population as a percentage of the total population of 

Sheffield and the UK between 2006 and 2030 

 Data supplied by SCC or ONS is shown in table 1 and the projections the modelling 

is based is in table 2. Figure 6 is a graph of change in Sheffield and UK 60+ populations. 

Sheffield 60+ population growth is lower than UK. 

 In the context of rising numbers of kerbside collections, Figure 10 shows estimated 

change in assisted collections as a percentage of the total number of collections. Whilst 

figure 7 might not show dramatic percentage changes in provision of assisted collections, it 

shows an increase of 9232 between 2010 and 2030 in Sheffield and 1.8 million in the UK. 

 
Figure 7: estimated change in assisted kerbside collections as a % of total collections 

Figure 8: estimated change in cost of delivering the assisted collection service in Sheffield 

 Figure 8 illustrates the change in direct costs this growth in assisted collections 

may have for Sheffield although as previously mentioned this does not account for inflation 

or efficiency savings in service provision. In Sheffield, this represents a change of £92k 

between 2010 and 2030 and £18 million for the UK. Whilst this modelling is admittedly 

simplistic it is indicative of a trend ageing, rising demand for assisted collections and rising 

costs of provision. It would also be possible to infer from this the relationship with 

increased carbon footprint per tonne of collected waste. 
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Table 1: ONS population statistics for Sheffield and UK and Kerbside collection statistics 

  2006 2007 2008 2009 2010 

  Sheffield UK Sheffield  UK Sheffield  UK Sheffield  UK Sheffield UK 

A Population 525800 60946000 528900 60973000 532500 61393000 536300 61794000 540200 62222000 

B 60+ pop 109800 12833000 111400 1326800 112700 13574000 113600 13808000 114100 14030000 

C B as % of A 20.88 21.06 21.06 21.76 21.16 22.11 21.18 22.35 21.12 22.55 

D Kerbside collections* 395385 - 396062 - 397653 - 400270 - 400079 - 

E Assisted collections** 34724 - 35647 - 35742 - 33768 - 34831 - 

F E as % of D 8.78  9.00  8.98  8.4  8.71  

 

Table 2: ONS population projections for Sheffield and UK 

  2011 2015 2020 2025 2030 

  Sheffield UK Sheffield  UK Sheffield  UK Sheffield  UK Sheffield UK 

A Population 544000 62649000 558000 64344000 575400 66522000 593400 68648000 611800 70576000 

B 60+ pop 114800 14234000 117300 15067000 123600 16418000 132700 18188000 141600 19810000 

C B as % of A 21.10 22.72 21.02 23.42 21.48 24.68 22.36 26.49 23.14 28.07 
 

 

* Kerbside collections are the total number of kerbside collections for all refuse collections rounds. In Sheffield this will be the total number of weekly 

general waste bin collections and the total number of fortnightly recyclable material waste bin collections as these are two different rounds. 

 
** Assisted collections are the total number of assisted kerbside collections for all refuse collection rounds. In Sheffield this will be the total number of 

weekly general waste bin assisted collections and the total number of fortnightly recyclable material waste bin assisted collections as these are two 

different rounds. 

 

Data for A and B are found from ONS documents [19] [20] whilst data for D and E was supplied by Sheffield City Council and Veolia (Sheffield) 
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In-depth Interview 

To date, 7 interviews have been conducted with 13 scheduled. The participants are 

generally 60+. Details of the 7 households visited so far are shown below. 

Table 3: table of interview participants 

ID Household 

size 

gender -  age - self description of health and ability 

person 1 person 2 

01 1 F - 71 - 'just old' - 

02 2 F - 59 - 'getting on a bit' M - 64 - 'still running but slowly' 

03 
2 F - 71 - 'arthritis & poor eye sight' 

M - 73 - 'arthritis; great difficulty 

walking' 

04 

2 

F - 67 - 'I'm the young one but I'm 

getting older & slower. I look after 

my sister' 

F - 74 - 'arthritis. I can't walk really. 

I need this wheel chair. I can't see 

well either' 

05 

1 

M - 87 - 'back and joint problems 

but I keep myself active and 

involved' 

- 

06 

2 

F - 68 - 'I'm registered disabled. I 

have a deformed spine, arthritis 

and osteoporosis and so on. But 

otherwise healthy.' 

M - 74 - arthritis of left hand and 

feet. Also had a stroke 8 years ago 

so on anti-clotting agents! But 

otherwise in good health' 

07 1 F - 60 - 'old, blind and arthritic' - 

 Household 6 is taken as a case study. The interview was informal and semi-

structured, enabling householders' freedom to express their issues. It began with an 

outline of the individual(s) health, ability and how they spent their time. Once waste and 

collection services were raised, there was a visit to the bins and discussion of how they 

were moved (or not). Finally they explored feelings about being able (or not) to do things. 

 Household 6 is an elderly couple living in Lancashire called 'Janet' and 'Ken'. Both 

initially described themselves as in good health but it was clear 'Janet' used a walking stick 

and when queried, admitted she was registered disabled with a deformed spin, arthritis 

and osteoporosis. This led to revelations that 'Ken' had suffered a stroke 8 years 

previously and now had arthritis in his left hand and his feet. The stroke has not affected 

him permanently. 'Janet' used to be a domestic cleaner and home help. Now she visits 

these people 1-2 times a week to keep them company. 'Ken' used to be a builder all his 

working life. They live 1½ miles from their 'town centre'. 'Janet' drives but 'Ken' has no 

license. 'Ken' used to walk or get the bus to town but he can no longer manage the walk. 

 Their shared leisure is betting on horses. 'Janet' drives them to the bookmakers 

every morning. They place their bets and then watch or listen to the racing results during 

the day. 'Janet' drives to the library once a week to use a PC to answer quiz questions. 

'Ken' goes with her and reads papers whilst waiting. At home, 'Ken' listens to or watches 

sport. He is chairman of a local working men's club and used to be driven to evening 

committee meetings by 'Janet' but she now hates driving at night. 'Janet' is a very keen 

gardener and used to be in the garden every day no matter what the weather. Now, she 

says 'Oh, I'll do it when I can'. They do everything together, not just because they like to 

spend time together but because 'Janet' is now insecure about being alone due to her 

reduced ability and they feel 'stronger' together. They go to bed around 9pm, not always 

because they are tired but because there is nothing that they either can or want to do. 

 They have a weekly general waste collection in a 240l bin, a green waste collection 

in a 240l bin, a glass and metal recyclable waste collection in a 40l box and a paper 
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collection in a white plastic bag. The two bins and the box are kept in the rear garden 

whilst the bag for the paper collection is kept in the shed. Figures 9a and 9b show these. 

 
Figure 9a and 9b: General and green waste bins, recyclables waste box and the waste paper bag 

Figure 10: 'Ken' dragging the general bin out to move to the front for kerbside collection 

 'Ken' puts the waste out for collection but increasingly struggles with it. The hardest 

part is moving them from where they live. Figure 10 shows 'Ken' lifting the front edge of the 

bin up to drag it forwards. With the arthritis in his left hand, this task is increasingly painful. 

However, it is unlikely they will seek an assisted collection as this would be 'surrendering' 

to old age. When initially asked about putting bins out 'Janet' says: 'Oh, I can't do that. It's 

just one more thing I can't do because I'm old; it makes me feel older'. 

 Impressions built up by the interviewer are that 'Ken' is more philosophical and 

forbearing about his reduced physical ability and older age. When he was working he was 

active at work and came home to rest and 'do less'. His leisure time was watching sport. 

So for him reduced activity at home is perhaps easier to come to terms with. 

 'Janet' comes across as being angrier about getting older although this anger may 

be frustration and fear. 'Janet's' leisure time was always active, working in her garden and 

there is resentment that she can no longer do this freely. She has to wait for a 'good day 

within herself' and then only if the weather is also favourable. 'Janet' also resents how she 

is treated for being old and in this 'Ken' supports her. An example of this is related to 

'Janet' is loosing feeling in her finger tips and struggling to get change out of her purse. 

She says that she feels stupid for keeping people waiting for such a simple task. In her 

experience it is common amongst service providers who often make her feel that they 

don't really care nor have real concern for old people. They give the impression of having 

to deliver a service as speedily as possible without any consideration for age except where 

some form of due diligence requires them to. In 'Janet's' words, 'they only do some of 

these things because they would be liable for more claims for falls if they didn't, not 

because they really care.' This is why they do so much together and feel stronger together, 

to maintain their independence and, in their own words 'to not be a burden'. What this 

demonstrates is the fine balance between maintaining people's independence and dignity 

as they get less able whilst providing support and provision of services that can fill in 

gradually, not by simply taking over the activity but by better enabling a person to do it 

themselves for longer. 

 

Discussion and Conclusion 

In order to meet commitments to material recovery and reduction of landfill, there is a need 

to increase recycling participation. This will require participation from marginalised groups. 

There are a couple of case studies of good design addressing the 'recycling isolation' of 
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marginalised groups. For example, the Bottle Bank Arcade Machine (Figure 11) is an 

initiative by The Fun Theory [6]. A bottle bank was built with arcade game design features 

adding sounds, lights and ‘points’. The user had to put their bottles in the highlighted hole 

and were rewarded with points. In one evening, this machine was used by 100 people as 

opposed to the 2 that used the nearest ‘normal’ bank. This 'added value' of fun turned a 

chore into an enjoyable activity motivating people to participate. 

 

Figure 11: the bottle bank arcade machine by The Fun Theory 

Figure 12: the Cowbins
TM

 in situ in Lewisham 

Figure 13: Recycling Node in situ at the North Lanarkshire high rise apartments 

 Similarly, the ‘Feed the Cows’ project in Lewisham [17]. The pavement of a highly 

visible site was painted a ‘grass green’ and billboards situated behind the bins were 

decorated with grass, meadow flowers and cows. 4 black and white Continental CowbinsTM 

where put on the site (Figure 12). The ‘Feed the Cows’ campaign specifically targeted 

children. In the first quarter of 2006 there was a 61% increase compared to the same 

period in 2005. In addition, there was no graffiti or vandalism. 

 Another example is the introduction of the 'Recycling NodeTM' in North Lanarkshire 

for the residents of 6 high rise apartments and several low rise, multi-occupancy dwellings 

(Figure 13). The result of this was a 300% increase in the numbers of people recycling, an 

increase in material recovery from 1.24kg/hh/week to 2.09kg/hh/week, out performing 

many kerbside schemes provided for high rise apartments in other councils. Previously, 

recycling bring sites had not been considered in these locations or even taken away due to 

misuse, abuse, vandalism and general neglect. The Node is easy to install and lock down, 

but can be easily moved, with keys, enabling flexibility with initial installation to determine 

an agreeable location with residents input. The Node has remained un-vandalised and 

residents feel safer, even proud of their recycling facilities and their contribution to North 

Lanarkshire's targets, increasing the councils overall performance by 0.3% from just one 

installation. Importantly, this was communicated to the residents. Previously the residents 

in these apartments had been marginalised in terms of access to recycling, through 

perception and poor design. This story has been repeated on an estate in Haringey. 

 Significantly, the solutions considered in this section are all street solutions not 

kerbside. However, they all address issues of inaccessibility to recycling. The issue of 

ageing will require a solution to both social exclusion and physical exclusion, enabling 

people to continue recycling for themselves, maintaining their dignity and perceptions of 

self worth, enabling them to make a positive contribution to meeting nationally important 

targets and reducing the costs of waste collection. 
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Creating a process to design a 
logo: consultation methods to 
discover a collective language and 
new ways to communicate choices. 
BY FRAN O’HARA 
Scarlet Design International Ltd, UK 
 
Abstract 
The paper will present a process created to enable service-users to communicate 
their choices on the new corporate identity of an organisation which supports people 
with learning disabilities, physical disabilities, autism and mental health issues. Two 
consultation workshops and a one-to-one session were undertaken to ensure the 
logo was created by the service-users rather than the service-providers. A series of 
activities using non-technology based materials was offered to all participants, 
including the support team, to discover specific information. The process was 
designed to encourage rapid prototyping, and dissolve existing power hierarchies 
and role assumptions. The designer provided a framework, materials for expression 
and drawing skills. This novel combination of service-provider and graphic 
design/teaching expertise produced outcomes which enhanced the participant’s 
quality of life. The paper will discuss the ways in which these outcomes embodied 
collective thinking, the range of consultation methods the sessions and the 
communication practices discovered. Each participant found a communication 
method to express their choices and contributed to a mutual visual language which 
defined the corporate identity and influenced future consultation sessions. The paper 
will conclude by addressing the individual ways participants communicated, and 
additional learnings from the process which have informed the organisation’s future 
practice.  
 
Keywords 
Design, process, innovation, co-design, co-production, participatory design,  
person-centred approach, visual language, graphic facilitation, learning disabilities. 
 
Outline 
Drive provides services which enable people with learning disabilities, physical 
disabilities, autism and mental health issues to live full and valued lives. They 
instigated a redesign of their corporate identity to create a logo which was more 
accessible to their service-users, their staff, and their stakeholders and funders.  
As part of their person-centred approach Drive commissioned a graphic designer/ 
facilitator to create a new consultation process, co-producing the design and  
delivery of the sessions. 
 
The project’s primary aim was to create a logo mark and visual language which their 
service-users could associate with Drive, liked, and responded to positively. Drive 
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wanted to created a situation in which the service-users were listened to at all stages 
of the process, and were able to actively contribute to creating the design of the logo. 
Drive identified this project as an opportunity for them to be part of a valued 
experience; one in which the service-users would be viewed as individuals who are 
able to make choices and able to contribute ‘gifts, talents, passions, interests, ideas 
and opinions to others in the community.’ [1] In addition to the logo creation this 
project was used by Drive to identifying new communication methods, and to design 
and trial a set of tools to support their service-users to express choices and make 
changes in their lives. This would enable Drive to improve the ways they ask for 
feedback and to deliver their services more effectively.  
   

Introduction 
The project was based on the notion that each participant should be able to 
communicate in a way that enabled them to feel included, comfortable, and able to 
contribute at a level that suited them. This participative approach ensured that the 
service-users were at the centre of the process, informing the Drive team of their 
views in a creative and safe environment. New consultation methods were devised 
which were accessible within a workshop format. To dissolve the power hierarchy 
and existing role assumptions, the facilitator was not provided with information about 
the participants, removing any possibility of prejudice, diagnosis and labelling. [1]  
 
Designing a staged consultation process  
Three consultation sessions were undertaken, each using the same set of activities. 
The first workshop was held with five people who were more able. The process was 
then reviewed and the outcomes used to inform the plans for the second workshop 
plan, which was held with six less able people, and also a one-to-one session with an 
individual in their home. A staged consultation process during the workshops 
gathered the information; participants were able to choose to undertake a series of 
sequenced actions, at their own pace. The Drive team also completed the activities 
to provide models, and in some cases were assisted by the service-users. 
 
(1) Invitation to the consultation workshops: Fourteen people were asked if they 
would like to be part of the project to help Drive. This invitation was offered in ‘Easy 
Read’ letter form and also verbally by a Drive team member at a face-to-face 
meeting.  
 
(2) Session planning: Drive’s existing 
consultation methods and the room 
space were reviewed. This resulted  
in the development of the notion of a 
five hour ‘creative space’ session to 
provide the service-users with the 
opportunity of participating in all the 
activities. Different options for each 
activity were created, with specific 
attention paid to removing any 
potential barriers by creating a room 
layout which retained each 
participant’s personal space.         Figure 1: Workshop room layout plan 

Art Materials 
Table

Snacks
and
Lunch 
Table

Flip Chart for 
‘Special Things’
and A1 Board 
Presentations

Drive question
boards area

Chairs with magazine and book reference materials for people to look at

Door

Toilet

Person 3Person 2Person 1

Person 4 Person 5 Person 6
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(3) Recording information for the workshops: Each participant was given a digital 
camera two - three weeks prior to the workshop and asked to photograph their five 
‘favourite things’, and to choose a special object to bring to the session. Everyone 
recorded their images, at their own pace; Drive collated and printed the images.  
 
(4) The workshop session: A range of materials was placed on each table, including 
felt pens and pencils in several sizes, metallic pens and crayons, colourful shaped 
stickers, bright coloured card with safety scissors and fun shaped post-its. To 
establish an environment of creativity the workshop started with the production of 
large A1 size individual image boards of the participant’s world. Each board had one 
black and one white side with a masking tape centreline. Everyone then attached 
their ‘favourite things’ images, added captions and decorated the board, most people 
filled the top section above the tape but some used the whole space. 

 Figure 2: Service-user ‘Communicating Choices’ boards and Drive question boards. 
 

Participants were then asked to cover the 
remaining board space with random images 
sourced from the magazines and books area, in 
addition to asking for hand-rendered illustrations 
produced by the facilitator. Those that wished 
could also participate in creating the Drive 
question boards, and present the boards and 
objects to the group at the end of the session.  
Video and digital cameras operated by the 
service-users and Drive team were used 
throughout the workshops to record the 
learnings and outcomes. 

Figure 3: Participant presenting their board 
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(5) Creating a visual 
language: The service-
users were enjoying  
the session and had 
already undertaken 
several activities using 
the materials, with a 
collective visual 
language becoming 
evident. All participants, 
apart from one, chose 
to contribute to the logo 
activity. Lexia (a font 
created for the British 
Dyslexia Society) was 
chosen for the Drive 
word template, due  
to its high level of 
accessibility.                       Figure 4: Decorating the logo choices 
  
Sheets with eight different A4 sized logo designs in 
black and white keyline format were placed on a 
wall area, to ensure that those participants with  
low confidence made individual choices and did  
not simply mirror others. Everyone chose the 
version they preferred and decorated the logo,  
with several participants completing multiple 
designs. Non-digital methods were used to 
encourage free expression and rapid prototyping.    Figure 5: Eight logo designs 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: Selection of the final logo designs created by Drive’s service-users 
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(6) Choosing a logo: The three final logo designs were created using elements from 
the service-user’s logo images. An anonymous ballot was held at the Drive AGM to 
vote for the final logo, with Drive staff and AGM attendees using red tokens and the 
service-users using yellow tokens. The winning design proved to be universally 
popular, receiving a similar number of yellow and red votes. 
 

Figure 7: Ballot boxes with logos                Figure 8: Final Drive logo 
 

Building on what was learnt - what next? 
Drive have launched their new identity and continue to trial and refine the processes, 
particularly sourcing more ways to ask open questions. They have also undertaken a 
review of how their service-users, individually, prefer to give and receive information. 
The project’s outcomes has informed their practice in several areas, Drive has 
sourced toolkits to further aid communication for service users, and has added it  
to their Inclusive Communication workshops for all staff. Learning Disability Wales 
published an article in their magazine ‘Llais’ to highlight the project as example of  
an innovative consultation process and best practice.  
 
Conclusion  
The level and quality of the service-users’ contributions challenges existing social 
discrimination and changes the perception of skills. The workshops provided a 
enjoyable experience for all participants, resulting in positive quality of life outcomes 
which included more, and a wider range of, participation and increased self esteem. 
The co-production partnership of the DRIVE team’s specialist knowledge, combined 
with the designer/ facilitator/teacher visual-led approach, Disney experience and 
accessibility specialism resulted in hybrid methods being created ‘on the spot’ as 
direct responses to participant’s needs. Whilst these methods might not suit all 
service-users, the process was successful with participants with differing capabilities 
and is a model for an approach to discovering new methods - something to build on 
in the future. These sessions focussed primarily on visual-led methods with some 
aural and written elements. Sessions incorporating tactile, sound-based and other 
sensory processes could be conducted to create additional inclusive consultation 
formats and expand the knowledge further. This project provides a model for cross-
sector collaboration, illustrating that transferring knowledge from business and 
education sectors to the independent sector has real value, can bring new 
perspectives and create innovative people-centred processes. 
 

References 
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Translating inclusive capability
data for designers
E. Elton and C. Nicolle
Loughborough Design School, Loughborough University
e.elton@lboro.ac.uk

Abstract
In 2009, the UK government launched a new strategy called ‘Building a society for all
ages: a choice for older people’. One of the major challenges outlined in this strategy
document is for old age to no longer be a time of dependency and exclusion. In relation
to product design, accurate and relevant capability data is essential in helping designers
overcome this challenge. However, there is a large and growing body of literature that
suggests current capability datasets provide little if any assistance to designers in
helping them reduce dependency and exclusion.

This paper reports on the process of translating visual capability data into a usable form
for designers. It details the need to consider inclusion data as opposed to exclusion
data and how capability data can be converted into inclusion percentages using z-
scores. The paper also reports on the findings of a design research workshop where 3
data concepts were trialed. Findings suggest that the aesthetics/semantics of a dataset
may be one of the key factors that contribute to its use by designers in industry. Also,
one of the factors to emerge from this research is the importance of explaining the
context of the data and the issues surrounding it.

Keywords
Capability data, Translating data, Data tool, Designer’s needs, Inclusive design

Introduction
In today’s society we are experiencing enormous demographic changes. In short,
increased life expectancy and reduced birth rates have resulted in a greater proportion
of older adults (65+ years) within today’s society. In 2007, it was estimated that there
were 9.8 million people aged 65+ years in the UK; this is projected to dramatically
increase to 16.1 million by 2032 [1]. As a result of these demographic changes,
governments around the world have reviewed their strategies for meeting the challenges
of our ageing society. In 2009, the UK government launched a new strategy called
‘Building a society for all ages: a choice for older people’ [2]. The strategy outlines ‘The
challenge ahead and a vision for the future’ so that everyone in society has the chance
to live fulfilling productive lives, whatever their age. One of the major challenges
outlined in this strategy document is for old age to no longer be a time of dependency
and exclusion.

In relation to everyday products, older adults can become excluded from using them
for a variety of reasons (e.g. economic, cultural, social, lack of knowledge and
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experience, overly complicated instructions/designs) [3]. However, the most common
form of exclusion experienced by older adults is when there is a mismatch between the
product demand and user capabilities [4]. More specifically, the capability demand of
using the product is greater than the capability of the user, resulting in their being unable
to access the product to achieve their goal [5]. The reason this form of exclusion is
commonplace amongst older adults is because they have significantly reduced motor,
sensory and cognitive capabilities compared to the rest of the population. This reduction
in capability is due to the effects of the ageing process and the higher incidence of
medical conditions with age. Thus, in order for dependency and exclusion to be
prevented, designers have to understand and account for the reduced functional
capabilities of older adults in their designs [5]. Older adult capability datasets are one of
the key tools that can help designers to achieve this; however, a considerable amount of
literature has been published on the impractical nature of such data.

In 2000, a survey was carried out with 50 design professionals who felt that
capability data was ‘patchy’ and rarely sufficient in detail to enable them to make more
informed decisions [6]. In 2006, a larger study with 87 industrial companies was
conducted; findings identified lack of knowledge and inappropriate tools to be a
significant barrier to the uptake of inclusive design in industry [7]. In a more recent
survey (2009) it was found that ‘out of date, boring and unexplained data’ were the major
factors contributing to the lack of use of such data [8]. Overall, it would appear that
problems with capability data arise due to designers’ poor understanding of them, what
they are and how they can be applied [9].

It is evident from this large and growing body of literature that current capability
datasets provide little if any assistance to designers in helping them reduce dependency
and exclusion. In fact, they appear to present a barrier for designers, as opposed to
being a tool that can assist in this process. If long established datasets such as
Bodyspace [10], Human-scale [11] and Older AdultData [12] do not provide today’s
designers with the means to consider and apply older adult capability data to design, it
begs the question, what is needed?

Capability data...what is required?
Over the past decade, a number of investigations have been conducted to identify what
would encourage/aid the uptake of inclusive design in industry. Gyi et al [6] found that if
an inclusive approach is to be adopted, then there are two key areas critical to its
success:

1. The provision of accurate and relevant data on the target users
2. Efficient and effective support in the use and application of this data during

product development

Gyi et al [6] further suggested that an important criterion when adopting the inclusive
design approach would be to have the ability to determine who has been ‘designed out’
and why. In 2003, Dong et al [13] carried out a larger scale investigation into the UK and
US industrial perspectives on inclusive design. The study confirmed that analytical
design metrics that assess the inclusive merit of a product’s design (i.e. the number of
people excluded/unable to use a particular product and why) would greatly assist the
implementation of inclusive design in business. Furthermore, Dong and Clarkson [14]
reported that missing knowledge on potential and specific users’ capabilities prohibits
the uptake of inclusive design.
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It would appear that the problem is not just related specifically to the type of data, but
also in the way that it is presented. Nickpour and Dong [8] investigated designers’
preferences for people data and found that it needed to be highly visual, simple and
intuitive if they were going to use it. Cassim [15] also found visual formats are better
than ones heavy on text for product designers, as such roles attract significant
proportions of people with dyslexia.

Further factors highlighted as being important, include:
 Must be accessible (quick and easy access to information) [9]
 Must be presented at the right level of detail [9]
 Must not be too academic or authoritarian [9]
 Must fit with designers’ work practices [9]
 Must be informative, inspiring and comprehensive [16]
 Guidance must be provided on data use so that it is applied appropriately and

consistently; failure to do this may lead to disappointing results, and mistrust in the
data [17]

In review of these findings, it is evident that these are all the things we as
consumers, researchers and academics expect designers to achieve when designing
everyday products. Why then have tools such as datasets been designed with very little
if any consideration of such factors? Surely, datasets have users, who have preferences,
abilities, lifestyles, jobs etc. It is apparent from this literature that data tools need to
consider such factors if designers are to use them, and thus consider older adult
capability in their design process. Also, tools in such a format may stop designers from
using ‘quick and dirty’ methods such as asking friends and colleagues to gain user
knowledge [15].

This paper reports on the design and development of an interactive inclusive design
capability data resource for product and communication designers in industry.
Specifically, it focuses on the translation of older adult (65+years) visual capability data
(i.e. the smallest row of letters able to be read at 90%, 70%, 50% and 30% contrast) that
was gathered in the initial phase of the research project [18]. The aims of this research
were to determine how capability data can be converted into exclusion data, and how
such data can be displayed to meet designers’ requirements. A user-centred
participatory design approach was adopted in order to fulfill the latter aim.

Translating capability data
For capability data to be suitable for exclusion data, precise information is needed on
what people can and cannot do. In order to gather precise visual capability data, a fine
scale of measurement was needed (i.e. small decrements in letter sizes between each
row). Also, because a random proportionate sample was drawn from the population, the
range of letter sizes used on each chart had to be large enough to capture the variability
of visual capability in the population. One of the issues to emerge was the capability
range between what a person can do and what a person cannot do - this can be
described as what a person has difficulty doing. In relation to visual capability, it meant
that participants began to identify letters incorrectly/make mistakes. As the participants
moved down the chart to smaller letter rows, the number of letters read correctly
decreased, until no more letters could be identified. This capability decrease can be
seen illustrated in figure 1.

As shown in figure 1, there is a considerable gap between a user being able to
successfully complete a visual task and being unable to complete it (excluded). Clearly
from row 7 onwards the user would become excluded; however, at what point on the
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scale would the user be included? In other words, at what point could the user
independently complete the task without experiencing any difficulty or having to depend
on someone else? At row 6, the capability data indicates that the user would have a
50/50 chance of being able to complete the task; thus, it is unlikely that independent
product use could be achieved. However, at row 3 the capability data indicates the user
would be able to independently complete the task successfully. Thus, exclusion data, in
this case, may be slightly misleading as independent product use does not necessarily
occur if demand is slightly reduced before the exclusion point. However, successful
independent product use will result from the consideration and application of ‘can do’
inclusion data. Thus, in relation to the data collected from this study, it would appear
that inclusion data would be more appropriate in helping to ensure independent product
use and minimise dependency and exclusion.

Figure 1. Example of how visual capability decreases

Generating inclusion percentages
As previously discussed, visual capability data needs to be translated into inclusion data
for it to be of use. The next stage of the translation process focused on the conversion
of statistical capability data into actual inclusion percentages. This was achieved
through:
1. Converting the capability scores into z-scores (a score expressed as the number of

standard deviations the score is from the mean of that set of scores)
2. Comparing the z-scores to the standard normal distribution/z-distribution table

The standardised table details the percentage of scores higher than this particular z-
score within a normally distributed dataset. For this scenario, it referred to the
percentage of people who would ‘have difficulty’ or could not read (become excluded) a
particular point on the scale. How this works can be seen illustrated in figure 2.

Can do Cannot do
(Excluded)

Has difficulty
doing

Largest
letters

Smallest
letters
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Figure 2. Calculating inclusion percentages through z-scores

As figure 2 illustrates, the standardised normal distribution table assumes the
data is normally distributed; thus all data was checked for normality using a significant
skew calculation [19] prior to using this method. Through using this translation method it
was possible to generate inclusion percentages for all of the visual capability datasets
gathered.

Format
The next stage of the research investigated what format the data should take in order for
it to appeal to and meet the needs of designers. A participatory design approach was
adopted to achieve this. In the initial phase, known as the discovery phase [20], the aim
was to clarify the user’s needs and agree on a desired format. Three basic concepts
were generated: concept 1 was purely text based, concept 2 was mainly visual with very
little text, and concept 3 was a combination of visual and text based (see figure 3, 4 and
5 respectively). The reason for having three distinctly different concepts was to agree on
a preferred format for the data, i.e. amount of text vs. visual/graphical characteristics.
Also, through asking designers to compare these three concepts allowed for past
research into designers’ preferences to be validated, text formats being unfavorable and
visual formats being preferred. The data in each concept refers to the size and contrast
of letter and the percentage of older adults (65+years) who could read it (i.e. would be
included) (figures based on n=38).

Letter
size

90%
Contrast

70%
Contrast

50%
Contrast

30%
Contrast

4.7mm 95% 90% 90% 70%

3.7mm 85% 75% 65% 35%

2.9mm 70% 50% 40% 10%

2.3mm 45% 30% 20% <10%

1.8mm 30% 15% <10% <10%

1.45mm 10% <10% <10% <10%

Figure 3: Concept 1 – text based format

Meanz

% of people who
would ‘have difficulty’
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people
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Figure 4. Concept 2 – visual format

4.7mm A A A A
70% included 90% included 90% included 95% included

3.7mm A A A A
35% included 65% included 75% included 85% included

2.9mm A A A A
10% included 40% included 50% included 70% included

2.3mm A A A A
< 10% included 20% included 30% included 45% included

1.8mm A A A A
<10% included <10% included 15% included 30% included

1.45mm A A A A
<10% included <10% included <10% included 10% included

30%
Contrast

50%
Contrast

70%
Contrast

90%
Contrast

Figure 5. Concept 3 – visual and text format

The three concepts were trialed during a design research workshop at the Include
conference (London) in 2009. The workshop had 33 attendees, which included
academics, researchers and professionals all with a design related background. The
workshop consisted of 3 main stages:
1. Introduction to the data
2. Tool efficiency (participants were asked to complete tasks using each of the

concepts)
3. Format preference (individuals were asked to vote for their preferred choice and

give verbal feedback on their initial impressions)

Stage 2 was incorporated into this phase of research to determine the practical
value of each of the data formats. Failure to incorporate such an activity runs the risk of
the concepts being evaluated solely on their semantics and graphical qualities as
opposed to their usefulness and usability [16]. During stage 2 participants were set a
total of six tasks, completing two tasks per concept. For each task, a record was kept of
which concept produced the fastest response. From this it was possible to suggest

90% 70% 50% 30%
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which format was the most accessible and usable. The results from this are detailed in
figure 6.

Figure 6. Chart to show which concept produced fastest response in stage 2

As shown in figure 6, in 5 out of 6 tasks (83%) the fastest response was given
from participants using concept 1. Concept 2 did not produce the fastest response in
any task and concept 3 only produced the fastest response for 1 task. This is interesting
when compared to the results from stage 3 which investigated participants’ preferences.
After using each of the concepts, participants were asked to vote which they preferred;
results from this can be seen in figure 7.

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

Concept 1 Concept 2 Concept 3

%
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pa
rti

ci
pa

nt
s

Figure 7. Participants’ preference of Concepts 1, 2 and 3

It can be seen from figure 7 that only 11% of participants preferred concept 1, 6%
preferred concept 2 and interestingly 81% preferred concept 3. What is surprising about
this result is that concept 1 appeared to be the most accessible and usable of all
concepts; however, the vast majority of participants preferred concept 3. This may be
something that can be explained by the ‘Aesthetic –Usability Effect’ [21] whereby
aesthetic designs are perceived as easier to use than less aesthetic designs. However,
the extent to which participants considered usability when making their preference was
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unknown. What is known is that aesthetic designs are more effective at fostering
positive attitudes than unaesthetic designs, and make people more tolerant of design
problems [21]. Also, designs that foster positive attitudes can evoke loyalty and patience
which are all significant factors in the long-term usability and overall success of a design
[21]. These findings were further supported by the five face-to-face interviews that were
carried out with practicing designers after the workshop. Comments included “It’s got to
be visually appealing, as I said we are all designers, and everyone has their own opinion
but we all prefer things visually than in data/text,” and “if we are to use the data then it’s
got to look professional, it’s got to look as if it has been designed for us, it has to
communicate in our language, which is very visual.” Based on these findings it would
appear that the aesthetics/semantics of a dataset may be one of the key factors that
contribute to its use by designers in industry.

Following the vote, participants were asked to give feedback on their initial
impressions. The main points to arise were:
 Concept 1: “dull, boring and looked much the same as any other dataset”
 Concept 2 : “difficult to interpret, the way it looked had little relevance to the data

being presented, looked like a science graph”
 Concept 3 : “most visually appealing, puts the data in context, not sure what the

colour scheme means”

The most significant issue to arise from the discussions related to the context of the
data. Participants stated that the first part of the workshop made them aware of the
issues surrounding the data. This included factors to do with the ageing eye, ambient
illumination and contrast. From this explanation, participants felt that they had been
made fully aware of all the issues and could see why considering and applying such data
was important. However, they expressed concerns that if presented with the data table
alone, they would not be aware of such issues and thus may disregard the data.
Overall, it would appear that explaining the context of the data and the issues
surrounding it is a key factor in this translation process. However, this raises the
question of how can this be achieved and embedded into a design tool?

Conclusions and future work
This paper has given an account of the process of translating older adult capability data
into a form that is suitable for designers. In this investigation the aims were to determine
how capability data can be converted into inclusion/exclusion data, and how such data
can be displayed to meet designers’ requirements.

The translation of statistical capability data into inclusion/exclusion percentages
can be achieved through converting the data into z-scores and comparing it to the
standard normal distribution table. However, consideration needs to be paid to whether
inclusion or exclusion data is most appropriate. In relation to the visual capability data,
inclusion percentages were felt to be most appropriate for ensuring independent product
use of the visual characteristics.

Through adopting a participatory design approach it has been possible to verify
what designers prefer from the onset, as opposed to prescribing what is perceived to be
useful [16]. Out of all the designer requirements detailed, it would appear that the
aesthetics/semantics of a dataset may be one of the key factors that contribute to its use
by designers in industry. One of the factors to emerge from this research is the
importance of explaining the context of the data and the issues surrounding it.
Participants that attended the research design workshop felt that this was crucial if they
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were to consider and apply the data. However, how this is communicated in a data tool
is the next question that this research must answer. Prior to this, further work will be
conducted with designers regarding the aesthetic format of the data.
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Abstract 
 
A decade of undergraduate education in the integration of sustainable, inclusive and 
socially responsible design principles into the design process produces innovative 
and tangible results in product design and development. Are we finally ready to 
change the process? 
 
Design academics have integrated principles of and studios in Inclusive Design, 
Sustainability, Cultural Issues and Social Responsibility for over ten years in a large 
University’s design school. These have been taught as separate issues posed for 
consideration within the existing traditional design process. A research study into the 
success of those students exposed to these studios and the impact they have made 
as designers in significant design projects, corporate policy and entrepreneurial 
endeavours serves as an example that these integrations have made a difference. 
But can we allow them to be treated as a separate investigation or has the time come 
to fully integrate these considerations into a more complete process model? A 
working model offers the beginning for the discussion for how we move from the 
making of things to the why we are making them. 
 

Key Words 
 
design process; sustainable design; inclusive design; social innovation 
 

Our Design Future  
 
No discussion of a design future is valid without the consideration of the most 
significant challenge facing humans today, man’s impact on this planet and it’s 
people.  The ecological destruction resulting from our desire to live a rich, full and 
comfortable life has been largely unintentional. But it is a desire fuelled by the 
production and consumption of more and more stuff with little consideration for how a 
product has been produced and at what cost. The culture of consumerism is the 
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mainstay of our economy and the centre of many of our lives.  It is also the force that 
drives design and commerce.  Our design of this “stuff” has also occurred through 
the narrow lens of single vision designers who assume their users all have the same 
needs and values. In addition, no concern has been shown to the final end life of all 
these artifacts and what impact that may have on humanity. 
 
Consumerism has spread throughout the world like a powerful religion putting the 
quality of human life on earth, perhaps even the very existence of human life on 
earth, in jeopardy.  As we begin to realize the destruction caused by our consumerist 
culture, we look to the disciplines that have been largely responsible for creating the 
problem, to solve the problem.  Ironically, the enterprises of design and business, 
along with engineering and science, are where the knowledge, the invention, and the 
innovation, reside.  Our practices are so intertwined in the fabric of modern society, 
that no single discipline can be expected to offer a totally viable solution. 
  

A Decade of Undergraduate Education 
 
The last decade has brought many new challenges to design education.  The design 
considerations of Sustainability and Universal or Inclusive Design, Global Ethics and 
Social Responsibility have been addressed for the first time in seminars, 
collaborative projects with industry or as specific design problems in selected 
studios.  The University of Cincinnati’s Design Architecture Art and Planning College 
has addressed these issues in both the School of Architecture and Interior Design 
(SAID) and School of Design (SOD) courses but always as a separate design 
consideration, not as part of the process.  In the SOD, students have been 
introduced to comprehensive design problems through the studio initiative in which 
they assemble creative interdisciplinary teams of students to address eco-design 
problems and broader sustainability issues for corporate clients.  These have 
included developing eco-friendly appliances for General Electric Consumer Products 
Division; sustainable packaging concepts for laundry care and developing special 
hygiene products for people in dire situations, like refugee camps. The most 
ambitious undertaking was the design and construction of an off the grid solar home, 
which competed in the 2007 Solar Decathlon and was displayed on the National Mall 
in Washington. 
 
Fashion students have addressed apparel issues for wheelchair bound adults and, 
children, infusing inclusive design principles into the fashion product design process 
to produce garments that meet the users wants and needs. A comprehensive 
marketing and product development plan was created by a class of fashion and 
graphic design students for a Cancer Centre affiliated with the University. The plan 
identified outreach efforts, products and support services for patients from screening 
for breast cancer, through recovery after treatment. The centre wanted to connect 
with the community and expand local awareness. While these and many other 
projects were educational projects focusing on specific issues, they demanded 
design process knowledge and practice. After a decade came the question – What 
did these students learn from the various projects and seminars they had on these 
global design issues and have they had an impact on what they are doing now? 
 
The following profiles are a sampling of our investigation into the effectiveness of our 
collaborative studios to inspire and empower graduates to make a difference in the 
design world.  
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Profiles of Graduates  
 
David Parrott 
Bachelor of Science in Industrial Design 2003 
Master of Design 2010  
 
David entered the Industrial Design program having studied Art & Technology at 
SAIC in Chicago while working as a bike messenger.  In Cincinnati, his interest in 
sustainable design flourished and he took every eco-design class offered by the 
program. As an avid cyclist, David began to focus on the design of human powered 
vehicles, which were aimed at consumers who were not necessarily able or inclined 
to adopt the pure cyclist paradigm.  For his senior Capstone project, David designed 
and built a human powered prototype vehicle for commuters, which was essentially a 
recumbent tricycle with a cowling for weather protection.  The sleek styling of the 
body, made from a hemp and bio-resin composite, was intended to appeal to an 
emerging market he hoped his product would help to create. 
 
After graduation, David took a job with Dean Kamen, whose innovative engineering 
and design firm is responsible for inventing the infusion pump, kidney dialysis, the 
insulin pump, the Segway personal transport vehicle, and the Ibot wheelchair.   
 
Though he learned a lot from that experience, David wanted to pursue his personal 
interest in furthering the development of human powered vehicles.  After 
considerable soul-searching, he returned to Cincinnati, entered our Graduate Design 
Program, and immediately began working on the next generation of human-powered 
vehicles. 
 
David joined with a few designer friends to form Losantiville Cyclewerks, a bike repair 
and retail shop in a recovering urban neighbourhood, which is also a design studio 
and atelier. 
 
 
Philosophically, David is enamoured with the principles and values of the worldwide 
Slow Food Movement, and the corresponding emergence of Slow Design.  He 
researched, published and presented on that topic, and began to formulate his own 
doctrine of “Authentic Design,” focusing on craft, locality, and community.  His current 
vehicle prototype is designed for a customer who aspires to be more fit and healthy, 
and who also is committed to reducing his carbon footprint.  
 
We have coined the term Aspirational Design to refer to an ideal, designing for a 
human who aspires to be better and more socially responsible than he might be 
today.  This name is part of an ongoing effort on our part to replace the uninspiring 
term Sustainable Design.  As William McDonough says, we all hope for a life that is 
far richer and fuller than just ‘sustainable.’ 
 
David joined with a few designer friends to form Losantiville Cyclewerks, a bike repair 
and retail shop in a recovering urban neighbourhood, which is also a design studio 
and atelier. [1] 
 
Branden Trauth 
Bachelor of Science in Industrial Design 2004 
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Braden Trauth came into the Industrial Design Program hoping to become a car 
designer in Detroit.  In an Eco-Design studio and lecture course he was confronted 
with the plight of the planet and the role of industrial design in helping to create and 
promote the consumerist culture that is at the root of most environmental problems.  
He refocused his energies to applying his design skills to change that reality.   
 
He chose to complete an internship with Mike Reynolds, a UC Alumni and renegade 
architect who developed the Earth Ship dwellings in New Mexico, which exist entirely 
off grid and use innovative passive solar and earth building techniques to create a 
new paradigm for the built environment.  Upon Graduation, Braden purchased and 
renovated an Earth Ship and lived off-grid for several years.  During that time, he 
learned about Permaculture, a worldwide movement that advocates working with 
nature to return to sustainable and regenerative ways for living on the planet.   
 
His interest grew into a commitment to travel the world and study with the originators 
of the Permaculture methods and philosophies.  At its core, Permaculture is a design 
methodology, and Braden realized that the design process as applied to product 
design could be applied to achieve Permaculture goals.  He saw parallels in 
techniques for observation, analysis, experimentation, bio-mimicry, ideation, 
invention, and implementation. Now a certified Permaculture instructor and 
consultant, Braden has returned to Cincinnati, and is committed to bringing these 
principles into practice in this region. He has formed a non-profit called this_land.org 
and has undertaken projects such as an urban garden, a food forest nursery, a soil 
reparation demonstration site, a green-build learning centre, and a traditional fibre 
farm to keep alive the arts of shearing, spinning and weaving. Braden is committed to 
living locally, thinking globally. Through educating and inspiring the community, he is 
committed to affecting sustainable social change for the future. 
[2] 
 
Brooke Brandewie 
Bachelor of Science in Fashion Design 2007 
Graduate Student, Master of Science in Marketing 
 
Brooke was first introduced to the concepts of Inclusive Design and Sustainability in 
a global issues class that focused on the responsibility designers have to bring about 
social change, through design, to make the world a better place. During school she 
accepted co-op opportunities to work within the fashion industry but ultimately found 
her most meaningful co-op experience right on campus with the University of 
Cincinnati’s Live Well Collaborative.  
 
Firms come to work with Live Well studio researchers, faculty and students regarding 
specific product or service needs or concepts for the 50+ market. The UC students 
and faculty conduct research and develop ideas incorporating expertise from fields 
including design, business, engineering, medicine and even anthropology. Brooke 
became inspired by this work and directed her senior thesis project toward 
developing new scrubs for surgical nurses. She combined ethnography with focus 
groups and individual interviews to inform her research. She incorporated design 
elements into the scrubs that would allow for customization of the uniform for 
individual user needs. After graduation, Brooke joined the Live Well centre full time 
as a researcher and has worked on numerous projects to improve and aid the social 
condition for humanity.  
 
Brooke’s research for the centre was concentrated on the needs of the baby 
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boomers. Within the context of this research she also investigated user needs for 
products, helped develop a financial system to protect and assist seniors to manage 
their financial planning and investments and work with a corporate giant to better 
meet the needs of an ageing population. This prompted her to pursue her graduate 
degree in Marketing to help businesses understand design solutions to problems.  
 
Brooke’s work on hospital gown prototypes ( Figure 1) designed to better meet the 
needs of both patients and caregivers is in development. These gowns incorporate 
smart fabrics to aid in the reduction of pressure ulcers, while also accommodating 
braces and medical devices, providing pockets and increasing body coverage  
improves patient care and insures patient dignity. [3]. 
 
 

 
Figure 1. Brooke Brandewie and gowns; Ramsey Ford working in India 
 
 
Ramsey Ford 
Bachelor of Science in Industrial Design 2005 
Master of Design 2010 
 
In High School, Ramsey was very active in a local organization called ArtWorks, 
which brings the opportunity to create large outdoor art projects to economically 
challenged kids in depressed urban neighbourhoods.  He maintained this altruistic 
character as he completed his undergraduate and graduate studies here at UC.   
Ramsey’s Master’s Thesis topic was to research, design and implement a plan to 
reach out to people in emerging or economically depressed countries to use the 
power of design to tackle basic problems of living. 
 
Ramsey and his wife Kate have since formed Design Impact, a non-profit 
organization that links professional designers with community organizations for long 
term collaboration.  They work together to design solutions that address urgent 
needs, such as better access to potable water, education, employment, or safe 
environments. Through Design Impact’s international fellowship program, designers 
can apply to get involved full-time, hands-on.  They have been working mostly in 
India, which is home to one-third of the world’s poor, but also offers incredible 
innovation networks and opportunities for design engagements (Figure 1).  
 
Design Impact provided design services to the Organization of Development, Action, 
and Maintenance (ODAM) to work on the problem of indoor wood-fire air pollution.  
Together they developed a smokeless charcoal briquette and worked to re-design 
tools for its manufacture, identify the appropriate market, and align the product with 
user expectations. They also worked with ODAM on a fair trade handcrafted soap 
bar, which uses glycerine, a natural co-product of local biodiesel production.  They 
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moved the soap from a research idea to a market ready product, developing the 
production method, the brand, and the packaging.  The soap is produced in 
compliance with Fair Trade standards and provides excellent jobs in an impoverished 
community.  The profits from the soap will help support ODAM’s other community 
initiatives. Ramsey and Kate are young designers who have chosen to venture out 
into the world and work to change lives, active and effective agents for social 
change. [4] 
 
Claire Thompson 
Bachelor of Science in Fashion Design (projected graduation 
2011) 
 
Claire Thompson is in her senior year at the University but currently on an extended 
co-op experience to launch her own collaborative company. Claire took every 
opportunity in school to participate in collaborative studios and on co-op experience  
to further her education in Social Innovation. She is a wonderful example of the 
design student of the future and she will be presenting her own design paper at 
Include 2011.  
 
 

The Future of Learning 
 
Few would refute that the promise of the future lies in education.  No discussion of 
the future of any discipline can be considered without examining the pedagogy of 
that discipline.  The silo walls are coming down. Not only the silos of disciplines but 
the silo walls of design process elements.  No longer can the considerations of 
inclusive design, sustainability and overall Design for Good be separated from the 
working model.  A new model is essential for the future. 
 
Model for Future Design Learning 
 

 
Figure 2: Design Process Model for Social Innovation 



 
User Core and the Design Process 
 
Considerations begin with those of Humanity as a whole, addressing the needs of all 
users and the world they live in. These considerations focus on the future of the 
planet and its inhabitants. Equality of use, quality of life and a sustainable planet are 
the goals for humanity, fuelled by the influence of the world’s current Culture and the 
process designers use to solve problems.  
 
As the design process evolves and the problem is identified and research and 
analysis begins, the designer clarifies the user status into a targeted society that is 
affected most by the problem. The designer gathers more information, thus informing 
needs and wants and that user is now defined as a believer. This would certainly 
imply that the targeted user now has prior knowledge or experience with the problem 
and does believe the solution is worth their attention and perhaps their money as 
well.   
 
The acquisition of findings and data on the user and the product and/or service 
features further evolves the target user to become part of a tribe. A tribe, as defined 
by author Marty Neumeier in his book Zag, “ has a natural affinity for the company’s 
products or services” [6]. This connects the consumer to their beliefs and desires. 
The final challenge is for the designer to understand how to move the tribe or 
believers to actual adopters. Evaluation will address final design considerations and 
strategy to reach those users who will actually adopt the innovation. As they adopt 
these product, services or systems, they become enlightened and aware of the 
interaction between design and innovation. 
 
Model Steps 
 
This model offers the beginning for the discussion for how we move from the making 
of things to the why we are making them. The model is designed to move designers 
from being just product or service designers to powerful agents for social change, 
impacting final design of products, services, systems and total societies. The 
designer begins by acknowledging that Culture as a whole impacts all design 
decisions. Culture represents socio-cultural trends, the economic environment and 
technology – in general the current state of the world in which a designer and user 
lives.  The steps of the model: Define, Discover, Design, and Develop to finally 
deliver innovation social innovation. 
 
This model reflects the insight of those design graduates who have gone into the 
world and are now involved in social innovation, product development and creative 
entrepreneurship. The world and its populations face many challenges today and in 
the future but we may have finally come to the tipping point where design is ready to 
embrace sustainable and inclusive principles in every design project to achieve 
social innovation in the future. 

 
Conclusion 
 
There is a need for designers to realize that the impact of the “products, services and 
infrastructures” on our environment and people happens at the design stage, not the 
point of purchase [5]. This creates a need for designers to think and research 
holistically in order to design for the better world and it’s people. 



 
The Design Process Model for Social Innovation (Figure 2) has as its goal design 
and production of innovative products, services, systems or societies for the 
enlightened consumer. This consumer is the human who aspires to be better and 
more socially responsible than he might be today. He truly wants innovation that 
enhances the quality of life and helps save the planet, but is relying on the designer 
to present these innovations to him.  True social innovation will not occur unless this 
approach is taken. A designer evolves through this process to become a powerful 
agent for social change when he or she realizes that expectations of user input into 
the process is limited by the scope of their experience, this process forces the 
designer to imagine and realize experiential design.  
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Talking about it is a beginning  
The first students’ inclusive design projects 
 
Sanja Bencetić 
School of Design, Faculty of Architecture, University of Zagreb, 
Croatia 
 
Abstract 
Before the lectures on inclusive design were introduced into the Zagreb School of 
Design curriculum, the students could learn about that topic only during occasional 
informal discussions. However, that seemed to be enough to arise their interest in the 
matter, because some of the final-year students ended up choosing user-oriented and 
social-oriented themes for their mayor course projects. Five student projects presented 
in the paper were initiated, organised and realized by the students themselves, only 
advised upon by their mentors in implementing inclusive methods and tools into their 
design processes. All the problems were identified through the discussions with the 
users, and solutions were developed together with the users. Working directly with end-
users encouraged the students to perceive the diversity of the users and the diversity of 
the design contexts, and to change their way of thinking from the “solution providing” to 
the ”user-led innovation”. That leads to the conclusion that it can never be too early to 
introduce inclusive design to the students, even if it is merely the theoretical knowledge 
without practical training.  

Keywords 
inclusive design; design education; user needs; pilot study; students’ projects 
  
 

Foreword 
I have decided to write this paper in plain words rather than in academic style because 
of two reasons. The first reason is that the pilot study described here was developed 
spontaneously in everyday contacts with students and without previous planning. The 
second reason is my tendency towards inclusivity: I hope this paper will be easy to read 
and understand to anyone interested, regardless of previous experience in reading 
academic papers. 
 
 

Introduction  
Until recently, there has been a widespread belief in Croatia that persons with disabilities 
are quite well taken care of by healthcare and social care systems, in much the same 
way as elderly people, pregnant women, children and other “special” groups of people. 
In the past, the students of the Zagreb University School of Design had been 
encouraged to design for disability, but only upon their specifically expressed interest in 
the matter and instructed by the traditional “design for special groups of people” 
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methodology. Present state of design efforts related to disability issues in Croatia 
reveals that the same problems still exist. However, the political tendency towards 
joining the European Union, along with general aim at becoming a social, economic, 
cultural and academic part of the “developed Western World”, has brought a lot of 
information and criticism, increased social awareness of disability issues, the need in 
regulatory changes and in environmental planning and main-stream product design. 
Croatia agreed to the UN convention on the Rights of Persons with Disabilities and 
developed its Antidiscrimination law, National strategy for Equal Opportunity and over 
280 Rules on people with disability rights. This resulted in many beneficent projects 
designed in the past years, e.g. improved signalization and accessibility of public 
buildings and transport. However, many of them have been realized superficially and 
with little - if any - true improvement. This shows that the main current issue is not a poor 
awareness any more, but a lack of insight and true understanding of the unfulfilled 
needs. Accordingly, Croatia is facing challenges already presented by several authors. 
There is an emerging need for changing designers’ mindsets from the hackneyed 
‘solution providers’ to one of ‘user-led innovation’ [8]. There is also a growing need for 
designers with research skills and designers who are able to design for the user 
experience [9]. Inclusive design, as one of the many user-centred design approaches 
[e.g.6,1] has the potential to help students appreciate user capabilities, needs and 
expectations: a first step towards user-led innovation. Design lecturers play an important 
role in taking initiatives to help students appreciate inclusive design and user-led 
innovation [3]. However, design lecturers face various challenges in teaching inclusive 
design to undergraduate students [3]. 
 
 

Pilot study 
 
Phase 1: Spontaneous information spread and motivation 
This “study” was happening between 2007 and 2009, before the lectures on inclusive 
design were introduced into the Zagreb School of Design curriculum. As an assistant in 
Industrial design course (which is a mayor project-based course through all 5 years of 
study) I have a lot of opportunities for informal chats with students. Usually I use these 
occasions to share information which is not heard at lectures and to widen students’ 
perception of design in general. Following this, I shared my fascination by inclusive 
design and social innovation by talking about projects and workshops that I’ve learned 
of. Furthermore, I gave a special accent to how the investigation and understanding of 
diverse users in real life situations can bring totally different viewpoints to the design 
topics and process [7], how it can widen designers’ creativity and reveal a lot of common 
designers’ prejudices on everyday user’s interaction with environment [7,5,2].That 
chatting seemed to be sufficient to arisen students’ interest in the matter, because some 
of the final-year students ended up choosing user-oriented and social-oriented themes 
for their mayor course projects.  
 
Phase 2: Co-mentoring and consulting 
Once the project themes were chosen and approved by their mentors, I was given an 
opportunity to co-mentor the students’ projects at Industrial Design department and to 
advice projects on Visual Communication department according to inclusive design 
issues in a form of personal consultations. Students were encouraged to think about the 
diversity of the users (through using ‘personas’) and the diversity of the contexts 
(through using ‘scenarios’) [2,7,4]. So all the problems were identified through the 
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discussions with the users, and solutions were developed together with the users, but 
organised and conducted by the students themselves and without any support from the 
school except for the consultations. During the project students were given help in 
widest possible implementation of the inclusive methods into design process [2] 
regarding to circumstances. The potential further development and practical realization 
of these projects is now depending on students’ personal motivation and their private 
resources and capabilities. 
 
 

Results: Student’s projects 
 
Spices  
Andrea Zeman, 2009 (mentors: Marijan Orešić and Sanja Bencetić) 
“Spices” are containers for spices and herbs for home and public use. The project arises 
from the student’s interest in wider use of tactile communication in mainstream products. 
The research was realised in cooperation with the Croatian Union of Blind and Visually 
Impaired Persons. With regard to different shapes and textures, the containers can be 
easily distinguished by touch only, in home use or on the market shelves (Figures 1 and 
2). Shape differences follow the three main groups of spices: basic (salt & pepper), 
Mediterranean herbs and Oriental spices. Textures and Braille letters, together with the 
applied graphics, give the information on the specific contents (Figure 3). Dosage of 
application can be controlled by pouring or by fingers or spoon picking.  
 

 
 
 
 
 
 
 
 
 
 
 

Figure 1: Different shapes of spice containers. Figure 2: Spice containers on the shelf. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Distinguishing spice containers by shape, texture, Braille letters and graphics. 
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Tactile Cups 
Andrea Zeman, 2010 (mentors: Marijan Orešić and Sanja Bencetić) 
“Tactile cups” are cups and glassware which enable temperature perception of a liquid in 
the vessel, only by touching with fingers. Excessive heat or cold are harmless to the 
hand holding the vessel. The increased finger sensitivity enables tactile temperature 
perception of a quantity of a hot or cold liquid. Depending on their use, the vessels come 
in different sizes and in three different styles, materials and durability: stainless steel 
(Figure 1), polymer and aluminium (Figure 2) and styrofoam and PET (Figure 3). The 
Project arises from the student’s interest in everyday challenges to the blind people and 
the possibilities of wider use of tactile communication in the mainstream products 
design. The research was realized in cooperation with the Croatian Union of Blind and 
Visually Impaired Persons. 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 1: Stainless steel 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 2: Polymer and aluminium 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 3: Styrofoam and PET 
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Phobo 
Lana Hudina, 2010 (mentors: Marijan Orešić and Sanja Bencetić) 
“Phobo” is a simple pocket-size personal gadget that helps people with different phobias 
or fears to cope more easily with unpleasant or constraining moments in everyday life by 
applying their usual and/or recommended practices in a more private and comfortable 
way. It can also be used as a plain reminder. The student’s main goals were to increase 
users’ feeling of safety, to offer privacy and to avoid stigmatization in critical situations. 
The gadget is made of 7 pieces linked by a pen. Thinks-to-do, therapy goals or some 
positive and encouraging posts can be written on each piece. Dismantling and 
reassembling the gadget can also help alleviate panic and concentrate on playing. There 
is a choice of different make materials: steel cools the hands (Figure 1), polyethylene is 
neutral (Figure 2) and wood is warm, friendly and natural. Application in the form of a 
simplified human figure is thermo-sensitive and indicates for how long a piece was held 
in the hand, which can be important information in autogenic training. The research and 
evaluation of the project involved 31 people challenged with different phobias. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Phobo - metal 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Phobo - polyethylene 
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Urban Gardening Kit 
Lucija Frgačić, 2010 (mentors: Marijan Orešić and Sanja Bencetić) 
“Urban gardening kit” is a package of tools and equipment for gardening at public urban 
grounds. This project arises from the student’s observations of the changes in the 
attitudes of urban population towards uncultured public areas, and from a growing need 
in communication with nature within the urban spaces. The research dealt with various 
behaviour and solutions in different parts of the world and led to the human-nature 
relationship as a major topic. As a result, “Urban gardening kit” Project fulfils personal 
need in re-designing a segment of urban space into a garden, respecting all observed 
user’s motives: design of environment, relaxation, entertainment, socialising, expression 
of attitudes, or simply growing food. It contains a bag (Figure 1) and a set of gardening 
tools (Figure 2). A bag can be carried as any other bag, be used to sit on or to hold other 
gardening necessities or products. A whole set is easy to clean and store. Furthermore, 
the Project carries permaculture philosophy of urban living and increases the awareness 
about changes in the attitudes towards private-public relationship in urban communities. 
 

 
 
 
 
 
 
 
 
 

 
Figure 1: Urban gardening kit - the bag 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Urban gardening kit - modular gardening tools 
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Project 295 (Second-hand identity) 
Negra Nigoević, 2009 (mentors: Ivan Doroghy and Tomislav Vlainić) 
The “Project 295” is a concept of recognising and articulating social importance and 
identity of the Zagreb suburban flea market (295 is a number of the buss-line connecting 
the market with the City centre). The Project addresses contemporary social aspects of 
urban life in the local community. The name of this flea market is Hrelić. It is open twice 
a week. On nice weather it gathers around 40.000 visitors. In 40 years of existence it 
has developed into autonomic City district with very distinguishable identity, and ethical, 
economic and social features (Figure 1). It become very popular among residents, 
tourists and became known even abroad, especially during current economic crisis. 
However, the City authorities intend either to close it or to relocate it in order to build a 
big shopping mall in that location. This project aims in evaluating the importance and 
potentials the Hrelić and at transforming it into a brand. It proposes that the existing bus 
stops on the way to the City centre be equipped with furniture from the flea market 
(Figure 2) and that busses be redesigned in the same style (Figure 3). The suggestion 
as to how to develop the Hrelić into a brand are also shown by posters for lighting panels 
at the bus stops (Figure 4), bus tickets (Figure 5) and postcards (Figure 6). 
 
 

Figure 1: Flea market Hrelić 
 
 

Figure 2: Bus stops 
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Figure 3: Bus interior 
 

Figure 4: Posters 
 
 

Figure 5: Bus tickets 
 

Figure 6: Postcards 
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Conclusion 
The interest in and awareness about equal opportunities for all the people are clearly 
rising among designers, especially among the students of design. Even before the 
lectures on inclusive design were introduced into curriculum, sporadic and informal 
discussions about this matter were sufficient to increase students’ interest and to 
motivate them to work on relevant semestral projects. Not much of mentors’ leadership 
was needed in organising research and realization of the projects, but teaching 
methodology was crucial during the whole process. That leads to the conclusion that it 
can never be too early to introduce inclusive design to the students, even if it is merely 
the theoretical knowledge without practical training.  
Today a new Inclusive design course is an elective course at the School of Design at 
Zagreb University, although it provides only theoretical knowledge of new approaches 
and methodology. The processes of establishing user’s network and organizing user-
involving design workshops and projects are in progress. Anyhow, while developing 
network and resources for cooperation in research and projects, it seems sensible to 
educate designers as future participants in workshops and practical commercial projects. 
Hopefully, it will be before long that the first ideas and projects shell be put in practice. 
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Social Digital  
Objects for Grandparents 
 
Graham PullinX, Jon RogersX, Richard BanksY, Tim ReganY,  
Ali NapierX and Polly DuplockX 
X: University of Dundee Product and Digital Interaction Design 
Y: Microsoft Socio-Digital Systems Research Group, Cambridge 
 
Abstract 
This paper describes a collaboration between the University of Dundee and 
Microsoft Research in which product design and interaction design students were 
asked to design digital products for older users.  

The project offered an introduction to inclusive design for the students. Rather 
than approach this in terms of designing for the whole population, they each 
designed with and for a particular grandparent. And rather than consider the 
accessibility of an existing product, they used this perspective to catalyse radical 
thoughts of future roles for digital technology. 

The various stages of the project are described, from initial user research 
through prototyping to final presentation at Microsoft's Design Expo in Redmond. 
Reflections are included from the audience at this event, the students, their tutors 
and our industrial partners. 

The paper ends with a short consideration of the role of digital technology in 
our everyday social interactions. At Microsoft this is part of Socio-Digital Systems 
research and at Dundee we have started to call this Social Digital. 
 
Keywords 
Inclusive design, interaction design, product design, design education, socio-digital. 
 

 
Figure 1: the networked miniature sewing machines of Social Sewing 
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context 
Microsoft Design Expo 
Each year Microsoft sponsors a semester-long class at several interdisciplinary design 
schools worldwide. This is followed by an invitation to present the best class projects at 
Design Expo, an event that forms part of Microsoft's annual research Faculty Summit. 
The rationale is to keep connected to current design thinking among new designers and 
their tutors, to increase the profile of Microsoft in the design community, and to give their 
own design teams a chance to step back from their projects and think afresh about some 
of the issues raised. A loose brief is chosen in the hope that it will give students room to 
surprise while providing enough focus to relate the student’s work to Microsoft’s own 
current commercial concerns. In 2008, the brief was Learning and education; in 2009 it 
was The future of working. 
 
interaction design and product design at Dundee 
In 2008 and 2009, the invited courses included, collaboratively, Product Design and 
Digital Interaction Design (previously known as Interactive Media Design) at the 
University of Dundee. Microsoft were aware of their growing reputation for design work 
that was both sensitive and technically accomplished, often realised through prototypes 
that actually work. 

It is worth noting that these courses are undergraduate programmes, which is unusual 
for Design Expo, in which most of the courses are (post-)graduate. Also that each is 
inherently interdisciplinary, even before collaboration, Digital Interaction Design being 
run jointly between the School of Computing and Duncan of Jordanstone College of Art 
& Design (DJCAD), Product Design between DJCAD and Engineering. 
 
 
themes 
networked objects for grandpeople 
As tutors, we chose to further focus each project on interactions between the 
generations, which is why we believe this project might be of interest within inclusive 
design.  

 

 
Figure 2: module guidelines for Networked Objects for Grandpeople 
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We have found that a starting point as generously open as 'learning and education' can 
be overwhelming to undergraduates. Quite tight constraints can play a positive role and 
help them find a focus. 

So we decided to set a 'brief within a brief'–Networked Objects for Grandpeople–by 
which the students were asked to design internet-enabled objects for their grandparents. 
The overlap between these briefs was thought-provoking. In the case of The future of 
working it implied the possibility of working, in some way, after official retirement. 
 
introducing inclusive design 
Each student was initially asked to collaborate with just one of their grandparents (or 
with another person of the same generation). They were required to spend time over 
their Christmas holidays talking to this 'grandperson' about their life and experiences, 
past and present. In the case of the first brief, Learning and education, this often 
focussed on collections of objects, such as of photographs, recordings, notebooks or 
correspondence, whether related to leisure, hobbies or a vocation. In the case of the 
second, The future of working, the research revolved around the grandparents' working 
lives and what they missed about no longer working–and what experience and wisdom 
they felt that they might still like to contribute. 

Having students work with their own grandparents helped to navigate some of the 
ethical issues associated with students as young as 18 years old. But this pragmatism 
also allowed the module to be more ambitious: our students were designing for a 
generation not only more likely to be unfamiliar with digital technology, but also unused 
to experimental design work. By working with their grandchildren however, within the 
bond that existed, their grandparents could more easily engage with this exploration. 
 
grandparents as extraordinary users 
This relationship is crucial. The first Learning and education brief became about the 
giving of knowledge between grandparent and grandchild, of designing for a cross-
generational relationship rather than for an older demographic. The role the 
grandparents are playing here is not as vulnerable and excluded users, but as 
remarkable individuals with extraordinary lifetimes of experience (as we shall see) 
beyond those of their grandchildren designers. Grandparents as potential pioneers of 
digital technology, not laggards. 

And, without accepting the stereotype of being 'set in their ways', the degree to which 
the grandparents had some established routines was useful. We often aspire to 
technology fitting around people and not the other way around–perhaps a little less 
flexibility on the part of the people helped our young designers to appreciate the 
challenge of this aspiration. 
 
inclusive design? bespoke design 
Later on in the project, the students joined together to form teams, sharing the roles of 
designing and building the interface and object. But rather than amalgamate their 
researched users into a persona, they chose a single individual to continue to design for. 

Inclusive design has of course been defined as "design for the whole population" [1]. 
This project both embraces and challenges this: considering an age group not always in 
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mind when digital products are conceived, but at the same time deliberately designing 
for an individual not a whole population. This is not just a case of adopting an 
ethnographic approach to the initial user research, but continuing to engage with the 
tastes and preferences of individual users–preferences that might not be shared by other 
older people. 
 
inclusive design? exquisite design 
The aspirations of inclusive design are to influence design in general. But for true 
convergence, not only must design become more inclusive, but we believe that inclusive 
design should become more, well, 'designerly' [2]. Because removing barriers to 
accessibility is one thing; designing socially, culturally, aesthetically and emotionally 
appropriate interactions is quite another. As tutors we have to be explicit about this 
because accessibility alone can be so demanding. 
 

 
Figure 3: the students' blog, agonising over how to best slip-cast the ceramic sewing machines 
 
design thinking through doing 
Our students made working prototypes of their design concepts. This is not really about 
user testing in the traditional sense–the ideas are too speculative and the prototypes not 
robust enough for genuine adoption by a grandparent. We have found that it is often only 
by making something however, that students identify and confront the core issues. The 
act of design does not descend into detail, rather the details are often where the most 
profound issues reside. This echoes Charles Eames's variously-quoted but influential 
assertion that the details, far from being mere details, are the design. And in the work of 
Tim Brown's most influential exemplars of design thinking, this thought is inseparable 
from design practice [3]. 

Our students learn to make working prototypes using simple, credit card-sized 
Arduinos [4]. These can be programmed to respond to inputs (from switches and 
sensors) by controlling outputs (such as lights, speakers and motors) and information 
exchange (via wireless or mobile network). But these prototypes are not technical 
demonstrators, rather experience prototypes used to explore and inform design 
decisions [5].  

Working prototypes can encourage expansive thoughts by provoking reflection and 
discussion, inviting a response in a way that a drawing may not (although we also 
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encourage our students to sketch). In this sense, the project is as much a piece of 
critical design as inclusive design, asking questions as much as suggesting solutions–a 
valuable role in a complex and evolving area as inclusive design [6]. 
 
choosing the concept 
By the end of the taught semester, each team had advanced their concept to the level of 
working cardboard prototypes with embedded electronics. They had also encapsulated 
their concept and the research that underpinned it in a short video. It was at this stage 
that the two industry partners come in for  more formal day of presentations and 
evaluation. There was a lot at stake: only one team could be chosen to be flown out to 
Redmond in order to present their idea. As each team presented their work they were 
questioned by each of the partners, who then retired to choose their preferred project. 
The process used was to rank a top three and then to compare this to the tutors' own 
rankings to ensure that there was no uncomfortable miss-match of educational 
messages (in fact these internal and external shortlists were identical each year). 
 

 
Figure 4: the students presenting their concepts to the industrial partners 
 
 
two chosen concepts 
Neil and Donald... 
In the first year, the chosen concept was Storymaker, Storyteller by Neil Dawson, Natalie 
Montgomery, Lee Murray and Jo Montgomery. 

Neil's grandfather Donald worked as a teacher in Iran in the 1970s, where he had 
many remarkable experiences. He took hundreds of photographs, but these are hidden 
away in shoe-boxes in his attic. Donald and Neil are both aware that when Donald is 
gone, and with him the stories that lie behind these images, any detailed narrative of this 
episode from the family's history will be all but lost. 
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... and Storymaker, Storyteller 
Storymaker, Storyteller applies digital recording and communication to encourage the 
passing on of these stories. It is a system of two separate products that work together, 
one for grandfather and one for grandson. 

The Storymaker is an enhanced (hand-held) slide-viewer for Donald: he can view his 
photographs and at any time press a 'Record' button and dictate the story behind a 
particular slide. When he is happy with this explanation, he can press the only other 
button, 'Send', and the slide will be scanned and sent via the internet, along with the 
accompanying voice recording. 

Neil has the Storyteller, which receives, archives and displays these transmissions. It 
is a projector, because projecting the images in a darkened room is part of the 
atmosphere of a slide-show. A simple rotary dial allows Neil to scan through the pictures. 
He can set a whole sequence of images playing, or choose to hear the story behind a 
particular image.  

 
Mike and Despina... 
In 2009, the chosen concept was Social Sewing created by an international team of six 
students: Mike Vanis (Switzerland), Ruth Tullis (Scotland), Anna Rendhal (Sweden), 
Brian Matanda (Zimbabwe), Philip Gordon (Northern Ireland) and Christopher McNicholl 
(Scotland). 

Mike's grandmother Despina lives outside Athens, and still works as a seamstress. 
She used to share a workshop with other seamstresses, but now that they are in their 
seventies and eighties, each sews alone in her own home. They all say that they miss 
the companionship of working in each other's company, and because sewing is less 
rewarding, many are considering giving it up–which could lead to further social isolation. 
 
... and Social Sewing 
The concept, Social Sewing, uses dedicated internet-enabled products to restore just 
something of the connection that the women had when working in the same room. The 
four women each have three miniature sewing machines on a shelf above their cutting 
table. Each of these miniature sewing machines corresponds to the sewing machine of 
one of their friends, and mimics its behaviour: when the original sewing machine turns, 
little motors in the miniature model rotate its wheel and move its needle up and down, 
accompanied by the sound of the proper sewing machine playing through a loudspeaker 
in the shelf. There is a peripheral sense, in movement and sound, of the other women's 
sewing machines, which may just be companionable, but could be interpreted as an 
indication of how busy they are or even what kind of stitching (curtain hems? button-
holes?) they are working on. The miniature sewing machines mimic the activity of 
sewing, chattering away all day in the background. 
 
 
reflections 
feedback from Microsoft 
The highlight of the Design Expo is when the student groups present to the audience of 
Microsoft researchers who are gathered for the Faculty Summit. Carefully 
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choreographed by Lili Cheng, the students are put through a rigorous schedule of 
rehearsals to practice and refine their presentations to a professional standard. Each 
team has 15 minutes to present to the audience, which includes a panel of invited 
experts who offer reflections on each project.   

 

 
Figure 5: Anna, Mike and Ruth introducing Despina as part of the story of Social Sewing 

 
Commenting on Storymaker, Storyteller, Bill Buxton, Microsoft's Principal Researcher 

commented that "It bridges the generations of people, but actually I think it was just as 
elegant how it bridged the generations of technologies: [your grandfather] speaks in the 
technology of his day and you view in the technology of your day and it's seamless–
that's elegant and I've not seen that before... so thank you". And there followed a rich 
discussion between the expert panel and the students and amongst the panel. 

Reaction to Social Sewing in 2009 was if anything more extreme: Chris Pratley 
declared himself rendered "speechless" by the concept–later explaining that this was 
because it was such an unexpected response to the brief of 'the future of working'. 
Unexpectedly lacking a screen or GUI (Graphical User Interface) and unexpectedly 
focussing on retired people to cast new light on the future of working. 
 
student experiences 
Neil says that just undertaking Storymaker, Storyteller, he learnt more about his 
grandfather's time in Iran that he had known before. He felt this to be all the more 
enlightening, given the often negative political perceptions of Iran prevalent during his 
own lifetime.  

For another student, Pablo de la Pena, the notion of more physical interactions with 
digital technology has had a lasting impact on the way he sees his future as an 
interaction designer. "I realised that the future is not going to be lived in a web-browser". 
For Calum Pringle, the lessons lay in employing design ethnography and participatory 
design, techniques that are just as appropriate to niche products as to universal. Here is 
inclusive design as a provocative influence on design as a whole, influencing new 
directions in digital products rather than fixing existing but excluding applications. 
Perhaps this potential is obvious to those focussed on inclusive design, but these two 
young designers (New Designers Best Interaction Designer 2010 and Design Week 
Rising Star of Interaction Design 2010 respectively) are amongst the future pioneers of 
interaction design itself. 
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educational reflection 
As module leaders, we feel that our students' experiences of this project, which involves 
so many profound–and the risk is sometimes intangible–issues, have benefitted 
enormously from being grounded in at least three ways: 

by co-designing with their grandparents, the students gain an understanding of the 
importance of reconciling individual people's perspectives with broader perspectives of 
inclusive design; 

by building working prototypes, they learn of the importance of details in effecting 
inclusive design–of the difference in aspiring to inclusivity in principle and delivering it in 
practice; 

by being mentored and critiqued by such respected industry partners, our students 
now realise that inclusive design will be part of all of their future careers in some way. 
 
research reflection 
A theme that emerged in both chosen concepts is the application of interaction design to 
spoken communication. Another esteemed member of the expert panel, Joy Mountford, 
applauded Storymaker, Storyteller for its choice of such an evocative medium. In Social 
Sewing, the miniature sewing machines act as an intercom system, transmitting not only 
sewing activity but also an open channel of backchat–but with the profound qualification 
that nothing need necessarily be said. Considering a specific group of older users has 
opened up approaches that could have much more widespread relevance. 
Interaction design, so long associated with screen-based media and graphical user 
interfaces, has much to contribute. At its most profound, this can include providing a 
voice to people who cannot speak (or otherwise have complex communication needs, a 
field known as Augmentative and Alternative Communication) [7]. 
 
industry reflection 
In both years the projects had a big impact. There was something about the work that 
distanced and distinguished it from the projects by the other design schools taking part 
in Design Expo. It is hard to be sure why this difference comes to the fore. Is it that 
British design schools take a more conceptual approach to design work? Is it because 
the other schools placed their Design Expo class inside interaction design and so 
missed the physical muse that product design implies? Is it that the class deliberately 
mixed student teams from two different courses? Or is it because the other design 
schools’ students were masters level, not younger undergraduates? 

In any case the projects were startling. Many of the panellists chosen to give expert 
critique after each student presentation were left speechless, but on the internal 
designer mailing lists discussion ensued around the nature of such bespoke design. In 
the 2008 Design Expo presentation one student was asked if the design would work as 
well for their grandmother instead of the grandfather for whom it was designed. The 
student looked a little flustered and replied that it would not, since she was dead. Within 
Microsoft we focus design effort on actual users, either studied in the field or brought in 
to experience product prototypes in usability lab settings. These real user experiences 
are often narrated into personas to ensure that our development teams have real 
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customers in mind when making design decisions. But the charmingly personal and thus 
deeply nuanced approach of the students gave us something to reflect on. 
 
social and digital 
Two of the authors are part of Microsoft's Socio-Digital Systems research group. Under 
the tagline "Elegant technologies for complex lives", its stated aims are "to use an 
understanding of human values to help to change the technological landscape in the 
21st century. Beyond making us all more productive and efficient, we ask how we can 
build technology to help us be more expressive, creative, and reflective in our daily 
lives." [8] 

In academia too, the role of digital technology within society is receiving attention, for 
example through the Research Councils UK Digital Economy Programme. At the 
University of Dundee, we recognise an intellectual territory shared by Product Design 
and Interaction Design and further illuminated by Design Ethnography, in terms of the 
design-led application of digital technology to social contexts. In other words connecting 
people with technology by design. Perhaps what makes this distinct from the increasing 
role of digital technology in almost every other discipline as well is our belief that the 
everyday–even mundane–instances of digital technology woven deep into the fabric of 
our everyday lives can be as profound as its more specialist roles. We have started to 
articulate this focus as Social Digital. 

Storymaker, Storyteller and Social Sewing, although undergraduate projects, illustrate 
this overlap between the social and the digital–an overlap that is increasingly important 
in inclusive design. 
 
subtle and digital 
But we are a little nervous of being misunderstood. When we reach for the word 'social', 
we do not mean it to necessarily imply communal action or direct collaboration. We feel 
it important to stress the subtlety that might be involved. 

One of the strengths of Social Sewing is its lightness of touch. As Mike reflects on the 
Design Expo video, “sometimes [my grandma and her colleagues] just concentrated on 
their work and the rumbling rhythmic sound of [each other's] sewing machines was just 
enough social interaction for them”. 

And we end on a final reflection on Storymaker, Storyteller from Neil: 
"I think the project was strengthened by my Granpa's charisma, story and input but I 

have wondered how it would have been received without as much involvement on his 
part; was it the solution people liked, or was it him? It's difficult (and most likely wrong to 
try) to disentangle the two, both from my thoughts and memories of the time and the 
project itself." 

How self-deprecating–but how appropriate. 
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weblinks 
Videos of the student presentations are online:  
Storymaker, Storyteller 
http://research.microsoft.com/en-us/UM/redmond/events/MSRNVideoContent/FacSum08/16247/lecture.htm 
Social Sewing 
http://research.microsoft.com/en-us/UM/redmond/events/fs2009/videos/17447/lecture.htm 
(accessed 26 January 2011) 
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Abstract 
 
Design research requires an introspective understanding of people, cultures and 
social influences and needs a perspective that can only come from meaningful user 
engagement. A student research project focuses on understanding how user 
research can bring insight into an ongoing study on female users, 55 years old and 
older who enjoy walking. The student research project was informed by a current UK 
joint research council funded collaborative project. This UK project was undertaken 
to identify how the application of smart clothing and wearable technology may 
enhance the lives of older adults in promoting the activity of walking. The student 
project, conducted in a US university, was developed to introduce the students to 
various research methods, particularly the value of user engagement in a research 
project. 
Walking as exercise has been proven to be instrumental in maintaining an active 
lifestyle for any age. This is often why the 55+ consumer begins their walking 
program but this study revealed that although exercise was the primary reason for 
beginning a walking program, a secondary reason – social interaction – was what 
kept many of the users engaged. 
  

Key Words 
 
Inclusive design; design education; user research; social isolation  
 

Background 
 
Design for Ageing Well is a collaborative research project that is part of a cross-
disciplinary research initiative in the UK entitled The New Dynamics of Ageing 
Programme. It is the largest and most ambitious research project on ageing ever 
mounted in the UK. The Design for Ageing Well research is investigating the 
application of smart textiles and wearable technologies in clothing that enhances the 
wellbeing of the active ageing to create a new generation of monitoring and feedback 
devices with the potential to enhance the autonomy and independence of this rapidly 
growing consumer majority [1]. The research is centred on women and walking. This 
project has a clear design research path that directs the integration of research 
between work packages that focus on Clothing, Technology and Behaviour.  
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The World Health Organization defines Active Ageing as 
     “the process of optimizing opportunities for health participation and 
      security in order to enhance quality of life as people age. Active ageing 
      allows people to realize their potential for physical, social and mental 
      well being throughout the life course and to participate in society,  
      according to their needs, desires and capacities, while providing them 
      with adequate protection, security and care when they require assistance.” [2] 
 

Introduction 
 
Design research is crucial to developing innovative products or services that satisfy 
the largest possible market of consumers. Focusing on research methods involving 
the end user helps direct and inform designers to meet the needs of their user group. 
Tom Plowman states, in Design Research, Methods and Perspectives,  “the majority 
of designed artifacts are planned, prototyped and produced without the benefit of 
primary, ethnographic research on the intended audiences and the context of use” 
[3]. This problem needs to be addressed by design educators so students learn early 
in their career the value of user engagement. 
 
Design students are introduced to the design process early in their academic studies 
but the understanding of each step in the process comes primarily from project work 
that challenges them to apply the process to actually solve problems. This 
educational method better prepares them for work in their respective industry but if 
the project work is also collaborative, their understanding of the cross-disciplinary or 
cultural impact on a project is greatly enhanced. Current fashion design and product 
development training, in the area of apparel and textiles specifically, is predominately 
targeted toward the young, professional female consumer market due to its size and 
longevity. If students are given the opportunity to design for a specific market of their 
own choice, most students will select either a consumer aged 18–24 or aged 23-35 
as their target market. This market is familiar to them and they believe they know the 
needs of this consumer. In order to enhance their education, the opposite needs to 
happen. These students must be challenged to design for the users needs in order to 
develop a garment that meets those requirements.  
 
The research component of the design process informs all the steps that follow, 
leading to an ultimate design solution that appropriately meets the needs of the 
identified user group. It is difficult to create the nuances of true design innovation in 
products unless the changes are user-driven. Design research interaction that is 
targeted to the behaviour of the user provides designers with an understanding of the 
user’s motivation and their interaction with a product.  
 
True research is necessary when young designers are confronted with a brief for a 
less understood community, for example, the active ageing market. By interacting 
with the user and following specific research criteria, they begin to understand the 
value of user input. What are the specific needs of this market segment that may 
differ from the overall market? Are the fit specifications different from other 
segments? Meaningful user engagement is needed to identify what older consumers 
want and need from their products and services. 
 
Strategies such as Focus groups, interviews and ethnographic study are appropriate 
research methods to establish profiles of the users. Personas are “fabricated 
archetypes, or models, of end users “ [4] or profiles created to inspire and guide 
design and should be the result of a study of real people. A project was created to 
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introduce design students to the design research for the active ageing community 
and to make them aware that there are as many distinctive lifestyles in this market as 
there are in the younger user groups.  
 

Design of the Project 
 
Design education has a history of combining process learning with studio work. To 
educate young designers about the rapidly growing market of older users, an on-
going design research plan [Figure 1] was presented to a group of senior level 
design students in a university in the United States.  This presentation was done with 
the permission of the UK research primary investigator and the students were invited 
to help inform the Design for Aging Well project through design research. The 
students were challenged to present how they might apply what they had learned in 
their senior level research class to inform the project. The students decided that they 
could best inform the project by learning more about the users – women who engage 
in walking in their community. 
 

 
Figure 1: Design for Ageing Well Work Packages 
    
The UK study focuses on women and walking so the first step in their research was a 
deep-dive into the activity of walking. They researched and brainstormed within their 
class and did media research to define “What is walking?” Next, they listed all the 
varieties of walking styles that walkers would engage in for exercise and/or 
socialization. The students became intrigued by the activity of walking for exercise 
and determined that this form includes competitive walking, destination walking, and 
walking as a social activity. Within the United States, the Midwest region is primarily 
made up of urban, suburban and rural communities that are interconnected by a 
highway system – not extensive public transportation, as you would find in the UK. 
Most people who live in the Midwest, outside of urban areas, do not walk as a major 
transportation method – they generally walk to exercise and socialize.  

 
User Research 
 
Marketing research has focused primarily on identifying generational market groups 
in order to better reach specific consumer groups and connect them to their products. 
Market segments have been given titles such as Generation Y, The Millennials, 
Generation X, the Baby Boomers, the Silent Generation and many more. The design 
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community, and apparel designers in particular, need to understand that what is 
important for good design is not just the “age” of the market, but also rather the 
lifestyle of the target group. To define markets by generation does not take into 
account their behaviour in the marketplace. When it comes to leading an active 
lifestyle, the market has no age; it is more to do with attitude and lifestyle. 
Observation of any local marathon or walking event will show a cross section of 
ages, body shapes and economic background. The daily lives of those living in 
“walking” cities such as London, New York and Tokyo again show this cross-section 
of ages that engage in the activity of walking specifically as a means of 
transportation.  
 
User research in design is often utilized to test prototype designs. This is excellent 
feedback for designers to see how the user interacts with the product. The form of 
user research needed in this project, however, was user interaction with the activity 
of walking. The benefits of walking as exercise are numerous.  Any health publication 
you review today from consumer publications like Prevention magazine to studies at 
prestigious universities will confirm walking as an excellent exercise for all ages. 
Statistics from a study done by researchers at the Harvard School of Public Health 
involving 13,000 women, over 70 years of age, who walked daily determined that 
“walking regularly at a moderate pace increases the odds of staving off disease and 
ageing successfully”. They found specifically that the benefits of walking as physical 
exercise included reduced risk of heart attack, lowered blood pressure, greater bone 
density, toned muscles, stimulated immune system and enhanced moods [5].  
 

User Study 
 
The students identified that they needed to understand what motivated these users 
to walk. They assembled a very small group of walkers known to them or 
recommended to them by friends or family members. The research questions for 
their first interview were developed. They questions they asked this group were: 

1. What is your primary reason for walking? A secondary reason? 
2. What is your walking regime?  
3. Where do you walk and why that location? 
4. Do you walk alone or walk with others? 
5. What part does walking play in your lifestyle?  

 
The initial interview process with the users yielded quite a bit of information about the 
act of walking and what it meant to these women. This information provided the basis 
for their research agenda. They learned that the women walked for exercise primarily 
but also for socialization – some even mentioned it was primary to them. This was an 
unexpected outcome for them but one they decided needed further exploration.  
 
In the next phase, the students began to brainstorm and media dive into three 
primary areas of interest. They felt they needed to investigate the act of walking – 
why and how people walk and the benefits derived from walking. They researched 
what experts in the field defined as the benefits of walking – physical and mental. A 
media scan into the mental benefits of walking did not result in significant 
information. There is quite a lot of research done about the benefits of conversation, 
interaction and visitation on older adults [6] but not much specifically about the 
interaction of these adults while participating in exercise.  This was an area the 
students felt they needed to explore more in their research study.   
 
The group developed a definition of Walking as “ …the most primal method of 
transportation. It improves an individual’s wellbeing by promoting both social 
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interaction and solitary meditation, while exercising body and mind.” The students 
examined the physical action of walking and found it ranged from strolling to casual 
to purposeful to competitive. They also found that it involved walking with pets and/or 
other people and sometimes with technology such as media devices and walking 
instruments such as walking sticks or weights. The environments varied as well from 
walking inside gyms on treadmills to mall walking to outside in many different 
weather conditions. The seemingly simple form of exercise became much more 
complex in review.   
 
They developed a second research plan to study and profile active women over 55 
years of age who walk on a regular basis for health and wellness. They selected a 
combination of questionnaires, interviews, focus group study and ethnographic study 
for their research plan. The community users were selected at random from two 
sources – one an independent living complex close to the University and the other an 
organized walking group formed by a local store specializing in running and walking 
apparel and accessories. Their user study group was small in size but large enough 
for the students to do all of the studies by themselves and interact extensively with 
the user group.  
 
The user group was expanded in the second round of user research to inform the 
research plan. Each student went back to their original participant and expanded the 
group. These people were generally connected to the original user in some way and 
fit into defined groups [Table 1]. These formed the first delineation of users  
 
Table 1:  User Group Participants 
 
Walking groups Group Participants Walking style and reason 
Group 1 At random group who registered 

through a sports shoe and 
apparel store 

Walking at guided pace for 
exercise, motivation and 
companionship 

Group 2 Random walking groups training 
for competitive events 

Varied terrain walking with 
records kept of time/distance 

Group 3 Group of neighbours who walk 
together 3-5x a week 

Casual walking style for 
exercise and social reasons 

Group 4 Friends meeting to walk together 
3-4 x a week for exercise 

Casual but push each other to 
improve/ some rehabilitation 

Group 5 Home owners living in an 
Independent Living complex 

Social director organizes for 
exercise and social agenda 

Group 6 Solitary walkers at a local park Exercise primary reason/ 
interaction with nature 

 
The students conduced mini focus groups, 1-on-1 interviews and on-line discussion 
groups.  The students also conducted field ethnography by observing the groups, 
following them but not interacting in the process. Structured and Semi-structured 
interviews and conversations allowed them to use the theme of walking as a focus to 
investigate aspects of daily routine, clothing and technology usage. The students 
discovered in these interviews that although the initial reason the users chose to walk 
was for the exercise, what made them continue their walking routine was the 
socialization that occurred. They often mentioned that no matter what was going on 
in their day – the walking time was scared and they felt better both physically and 
mentally when they completed their walk.  
 
The students discussed their research results and found commonality and difference 
in their findings. The students found that age did not play a major role in how or why 
a woman walked but instead her lifestyle and her motivation for walking were the key 
differentiating factors. They found that most women in their study started walking for 
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the exercise but continue walking in part because of the socialization. Unless they 
were in training for a specific competition, they found they continued to look forward 
to their walking because of the interaction with their walking partners. Socialization 
was a key reason the walkers continued to walk in a group and five of the six user 
groups stated they enjoyed walking more with a group than walking alone.  
 

Creating Personas 
 
After gathering all of their information about the users, they were able to bucket their 
key insights and identify six working personas that represented the user group.  
Students were introduced to the concept of segmenting their users by means of 
“personas” created to inspire and guide design by reading Christopher Ireland’s 
thoughts on this research: “Personas are typically visual and textual descriptions, but 
ideally, they are results of studying real people” [4]. The students put all of the data 
they had gathered from their users on individual post-it notes and then formed a data 
tree of information. They then searched for common bits of data and began to bucket 
similar thought streams of information together. The personas were a result of 
identifying four key descriptive elements that while common to all personas differed 
in their nature enough to become differentiated. Engaging in this process, it is key to 
let the verbal and visual data form their own “buckets” of information and not try to 
force categories of elements. The key elements were: 

1. Lifestyle of the Users 
2. Health and Nutrition of the User 
3. Motivators and Drivers for Walking  
4. Walking Needs 

 
The Four Key Persona Elements for Design Consideration 
 
Lifestyle 
The lifestyles of the women were very diverse. They ranged from full time working to 
full time retirement and variations in-between. The majority of the women surveyed 
walked with others for the majority of their walking regime. They were single, married 
and/or widowed. Most lived alone or with their spouse, who may or may not be a 
walker. The common thread through these lifestyles was the value walking held in 
their lives for both exercise and socialization.  
 
Health and Nutrition 
Health concerns mentioned by the women included the following: 
High blood pressure, high cholesterol, arthritis and irregularity but most considered 
themselves “fairly healthy”. Most were careful about their diets but knew they weren’t 
always the best. The women felt that walking helped them with weight control, 
flexibility, heart health and mental health. They all stressed they loved having 
someone to talk to and a set “date” for at least 3-4 times a week, whether they lived 
alone or with another person. An appointment time was deemed helpful to them in 
organizing their day and time management, particularly for those women who had 
previously worked full time and are now retired. 
 
Motivators and Drivers for Walking 
Strength conditioning, weight loss, bone density and aerobic activity were mentioned 
most frequently for the motivation to walk. These were the reasons they began to 
walk but a surprising percentage of the women – 82% - mentioned they continued to 
walk because it was important they stay socially engaged with their walking partners. 
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They emphasized that while they would walk on their own (some did walk the 
majority of the time alone), they preferred walking with a partner or a group. If they 
did not walk with others, they usually brought along hand held devices such as mp3 
players or mobile phones.  
 
Walking Needs 
The women talked very specifically when asked about their needs when they walk.  
They included: 
Good walking shoes (number 1 need) 
Loose clothing – jackets/layers for temperature change 
Active wear to fit their bodies/age/moderate pricing 
Utility pack to carry keys/phone /pedometer/umbrella/flashlight 
Lighted walking path 
Affordable access to treadmills when outside walking is prohibitive. 
 
The students compiled a final presentation of the six personas they created from the 
information [Table 2]. The users did not wish to be pictured for the final presentation 
but they agreed to select representative photos from online sources presented to 
them by the students. The personas were created using two major criteria – the 
original user groups determined at the beginning of the research and the frequency 
with which a user walked. Intense walkers walked 5-7 days a week; Active walkers 4-
5 days a week; casual walkers 3-4 days a week and therapy walkers who walked 2-3 
times a week. The students then presented these personas to the principle 
investigator for the Design for Ageing Well project while she was visiting their school. 
 
 
 
Table 2: Six Personas developed for Design Research 
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Conclusion 
 
Social Isolation 
 
Social isolation is a growing problem at all ages as we negotiate life in a digital world 
that gives us many “friends” but no one handy when we need actual companionship. 
A 2004 study by the National Science Foundation of 1500 Americans found that only 
half the people sampled had a friend they could confide in. This was up from 3 out of 
4 in 1984. [6]. Social isolation can lead to depression, particularly in an older 
population, and that can lead to neglect of health, stress-related disorders and often 
death. This serious problem can be helped by simply reaching out to others, even if 
they are not a close family member or friend. Significant positive effects come from 
interacting with others on a regular basis by boosting “feel-good” chemicals in the 
body and by strengthening the immune system. 
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Social Innovation 
 
The population is ageing rapidly and that will put a strain on every country’s social 
services. Ageing adults are overwhelmingly choosing to stay in their own homes or at 
least live in their own space rather than move into a group home of any type. Many of 
these adults will live alone, often for the first time in their lives. They need to not only 
take care of their physical health, but look out for their emotional and mental health 
as well. Walking in groups aids with both of these problems. Communities need to 
expand the once or twice a year “walk” for a good cause and encourage groups to 
walk at least weekly together or more times if possible. 
 
Social innovation “is a novel solution to a social problem that is more effective, 
efficient, sustainable or just than the present solution and for which the value created 
accrues primarily to society as a whole rather than private individuals [7]. The power 
of walking has been documented in many studies, now we need to get beyond this 
beginning and combine this activity with one that enhances our quality of life by 
reminding us that someone is counting on us to support them and they in turn will 
support us.  
 
Design for Ageing Well 
 
This project has successfully increased awareness, in a group of young designers, in 
the value in adopting user study to inform the research and technical design 
development of apparel with the potential to promote healthy exercise, social 
engagement and wellbeing, in particular, for the active ageing community. The 
findings of the student research project were presented to and discussed with the 
principal investigator of the UK’s ‘Design for Ageing Well’ collaborative research 
project and the issues uncovered were conveyed to the research project’s ‘Clothing’ 
work package. The study informed the Behaviour segment of the work package by 
describing six key representative users. The additional finding of social interaction as 
a key motivator to walking offers a new insight into the user. The student’s 
consideration of market segmentation, with regard to the different categories of 
walking, and the use of personas to communicate initial user-needs are strategies 
that are contributing to elaborating the needs of walkers and informing the ‘new 
shared language’ demanded by this cross-disciplinary research topic. 
 

Recommendations for Further Work 
 
This project has set the scene for framing the design brief for subsequent practical 
design development work for the active ageing community. The knowledge elicitation 
methodologies adopted by the students may be applied for the identification of end-
user needs for any inclusive apparel design development that should be fit for a 
given purpose. In order to verify wearers’ design needs and wants there is no 
substitute for embarking on an iterative design development in co-design practice 
with individual users or user groups. It would be rewarding to document on-going 
research around this topic, by student designers, into the development of working 
prototypes. The work carried out to date could also be extended to look at 
appropriate strategies for bringing such design development for older people to 
market. Suitable apparel that meets user needs can enhance the experience of 
walking for the active ageing. This, accompanied by efforts to organize walking 
partnerships or groups to engage in the activity as exercise and socialization, offers 
an opportunity for the marketplace to partner with communities to make a difference 
in the quality of life for the active ageing population. 
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