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Abstract 
The growing number of inhabitants in need of care and rehabilitation is a common 
problem in most industrialised countries. More medical conditions can be treated, 
but often at increasing costs. Care and housing are often interlinked and more 
interest is being paid to the possibility of offering care to elderly in their own 
homes. It is not only technology and care that matter; an equally important issue is 
how well the dwellings are adapted to care, both from a spatial perspective and in 
supporting new technology. It is a relatively widespread opinion that ICT 
(Information and Communication Technology) has the potential to support the 
resources of the caring professions without reducing the quality of the care itself. 
The complexity of relatively simple technology in use with Home Care and 
Telemedicine is often underestimated; there are many obstacles.  

In order to conduct applied research about assistive technologies and ergonomics 
when an apartment is also a work place for professionals giving care and 
assistance to people in their own home, the University has decided to construct a 
full scale laboratory in the form of two complete, self-contained and fully 
equipped apartments. The laboratory will be used to study and develop new 
technologies and work processes in the home. In different zones such as the 
kitchen, the bedroom, the living room, the hallway, the cloakroom and the 
bathroom, there will be different research projects implemented. Subjects and 
professional care staff will be invited to participate in the studies. 

 In different zones there will be different research project implemented: 

 In the bathroom we will develop design for assistive work respectively design for 
independent intimate hygiene. The Japanese toilet style which include cleaning 
and drying system will be tested.  

In the bedroom we are planning a lightning system for light close to the floor as a 
guide when one goes up in the night time.  
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In the kitchen we will investigate how to create good lighting and storage 
conditions while preventing old people from falling when trying to replace a bulb 
or climb to high cupboards.  

In the kitchen new approaches to deal with fire risk and the stove and oven will be 
studied.  

In one project we have planned to study how the access to the apartment can be 
dealt with in ways that support the elderly person with memory problems and the 
healthcare provider. 

 

By using a full scale laboratory where tenants and caring professionals as well as 
facilities managers are included, all aspects of the apartment can be scrutinized. 
Instead of assistive technologies the goal is to develop and test solutions based on 
the concept of inclusive design. 
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Background 
The growing number of inhabitants in need of care and rehabilitation 
is a current subject in many countries of the industrial world 
(Gordon 2000; Chu and Chen 2006). More medical conditions can 
be treated, but often at an ever increasing cost. Care and housing are 
often interlinked and more interest is being paid to the possibility of 
offering care to elderly in their own homes (Miskelly 2001). At 
present the situation is not acute but from about 2020 onwards 
(Lindgren et al. 2005; Statistiska centralbyrån 2006) it will become 
more critical in Sweden. Many European projects have focused on 
independent living in a person’s own home (Lansley 2001). 
Development of a large number of technical aids of different kinds is 
on-going, of safety alarms and smart sensors, remotely monitored 
devices, memory aids and gate cameras, for example. Much of the 
work is initiated from a medical perspective (Tinker and Lansley 
2005). 
It is not only technology and care that matter; an equally important 
issue is how well the dwellings are adapted to care, both from a 
spatial perspective and in supporting new technology (Tang and 
Venables 2000). In addition, it is important to understand how the 
home care service can be organized in order to meet requirements 
satisfying the quality criteria. It is a relatively widespread opinion 
that ICT (Information and Communication Technology) has the 
potential to support the resources of the caring professions without 
reducing the quality of the care itself. The complexity of relatively 
simple technology in use with Home Care and Telemedicine is often 
underestimated; there are many obstacles.  
There has been only limited study and research into the complex 
interaction between technology, home-based social service and the 
housing company (Tang and Venables 2000). 
.  
The purpose here is to develop an understanding of the requirements 
placed on both the housing company and the care provider when a 
tenant is to be subjected to minor and more extensive care at home, 
or suffers from an illness or an impairment which requires special 
equipment or technical adjustment in the home. This could be 
approached on three distinct levels. The first level is the design of 
the dwelling, viable technical equipment and systems, and 
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appropriate communication solutions. The second level concerns 
business related issues, and the third level addresses the institutional 
barriers between the different participants. In this thesis the focus is 
on the first level.  
 
Two things are of great importance when planning and building 
houses and apartments for life long residency. One is the possibility  
for care personnel to work and assist in a way that does not 
introduce injury and risks for the employee, that is; it must be good 
and ergonomics working conditions. The other one is as important 
and focus on the individual. In order to maintain independency the 
building must assist in a way that support the individual seamless. 
The support is only observed when it is needed otherwise it is only a 
natural part of the environment of the apartment. This is not the fact 
in today’s building and architecture on the mode. In Sweden an 
apartment must be rebuilt and adapted to any individual with 
impairment in order to support the individuals needs. In our research 
we try to identify different kind of assistive technologies that can be 
made inclusive instead. By this the needed support is already there 
when needed and to a much lower overall cost than if it should be 
installed after some impairment has occurred, and then, maybe, 
uninstalled to restore the apartment to its original condition. 
In our full scale laboratory we are setting up we have decided to 
begin with several different aspects of the apartment and the living 
conditions, but four of them are of especial interest. They are: 
 

• the bathroom 
• the kitchen 
• the bedroom 
• and the hallway. 

 
Each of them will be presented in short to point out the main 
problem connected to them. 
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The bathroom 
The bathroom is of high importance for the possibilities to remain 
independent as an individual. If one cannot handle the personal 
intimate hygiene and ones use of the toilet, the possibilities to stay at 
home is very limited. By redesign some of the traditional equipment 
in a way that support elderly and weak people, organize them 
cleverly and by using technology in a proper and from the users 
point of view in a balanced way, the bathroom can fulfill its task 
even for people with functional impairment. In figure 1 a new 
concept of a bathroom developed in Norway is showed.  
 
 

 
 
 
Fig 1 A bathroom designed for elderly or weak people 
 
Several details have been given a more appropriate design compared 
to a traditional bathroom, such as the bars on the walls or the 
washbasin. By also using the technology that can be found in a 
Japanese bathroom (figure 2) the possibility to manage the activities 
in the bathroom independently is even better. 
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Fig 2 A toilet with technology 
 

The kitchen 
The kitchen is a place where an accident can easily occur. The high 
mounted kitchen cupboards forces especially women to climb up on 
chairs or ladders to reach the highest level. This is obviously not a 
design that supports all kind of people and needs. With a moveable 
cupboard on the wall anyone can reach all levels of the cupboard. 
The same goes for benches which could support both children in the 
kitchen and people in a wheelchair, if they where moveable up and 
down by the touch on a button. One way to do this might be too use 
the same kind of lifts that are frequently in use in the industry; the 
paternoster lift that consists of a series of linked compartments 
moving continuously on an endless belt.  



7 

In the kitchen there is also need for cognitive support to help people 
with mild dementia to cook their meal and to avoid leaving the 
kitchen with the stove on. The kitchen is often utilized as a central 
where the inhabitants meet and eat and spend spare time and where 
reminders of different kind might be attached. In our research this is 
one of several questions to be answered. Both the kitchen and the 
bathroom is also very much a result of the époque when they were 
built. This is something that must be reflected in the full scale 
laboratory by the possibilities to move walls and reshape the 
interiors of the apartment to serve the particularly question in the 
research. If for instance the research is about problems connected to 
the bathroom constructed and built during the 70th then the research 
must be performed in that invironment. 

The bedroom 
The bedroom is also a critical place for elderly people where they 
often fall during the nighttime when they get up to go to the 
bathroom. A lot of solutions has been tried in order to avoid or 
reduce accidents in the bedroom. In some cases a sensor connected 
to the lightning, is placed under the mattress trying to sense when 
the person is on his or hers way up. The idea is to light up the room 
in time for the person to manage to orient him or her selves before 
entering the path to the bathroom. Sometimes all the way to the 
bathroom can be illuminated to give orientation and stability during 
the walk.  
Some elderly people have a night guard meaning that someone from 
the care organization comes during the night just to look after the 
person in bed. This might be contra productive. If the person wakes 
up just after the visit and goes up to check what kind of event that 
was waking him or her up, and by this fall down on the floor the 
visit it selves can produce an accident. Everyone would be better of 
if the bed could give a sign of the state of the person in the bed. 
Systems like this will be tested in the full scale laboratory. 
 

The hall 
The hall is an area with several questions linked to it. The first one is 
about the access and the kind of lock that can support both the 
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household and the potential caregiver. If the apartment is situated in 
an apartment flat this might also be an issue for the caretaker. The 
next thing is about all the equipment that an elderly person with 
assistive care can be utilizing, such as napkins. Many elderly also 
has a zimmer frame sometimes one for outdoors and one for indoors. 
This kind of equipment must be stored somewhere in the apartment. 
For families the same kind of needs but instead of a zimmer frame it 
is a baby carriage that must be handled. The lightning in the hall is 
also one issue that must be dealt with in the lab. 
 

Conclusion 
The full scale laboratory will invite both researchers and producers 
to take advantage of the possibilities that can be found in this 
environment. The research will be conducted on the questions we 
have on our agenda, while the producers might want to test a certain 
kind of design in the context the lab offers. The need for a lab like 
this is quite huge and we have found interested partners in other 
countries, especially when it comes to the activities that are linked to 
cognitive support and communication solutions. The lab will be 
financed both by funds but also by project investments from 
communities and building companies. A commune can for instance 
educate its personnel in how to use new equipment based on 
information technology in care at home.  
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