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SIGHT 
the visual perception  
In a healthy adult, the perception of environment is acquired up to 80% through sight, this 
being the most important of the human senses necessary for spatial orientation. Ageing re-
lated alterations cause a decrease in sharpness of vision, decreased color vision, poor cont-
rast sensitivity, glare sensitivity and a reduction of the visual field.

A steady lessening in the size of the pupil necessitates an increased amount of light, while 
the depth of focus becomes more difficult to adjust. Also, protein deposits may restrict the 
flow of short-wave blue color spectrums to the eye. Warm colors like red, orange, yellow 
or brown remain distinguishable longer (red traffic light!) and are also preferred. The dege-
nerative process brought on by aging often affects the retina as well. The macula, the area 
responsible for sharpness of vision, becomes cloudy under the effects of macula degenera-
tion (AMD) in the elderly. The surroundings then appear more clearly and in comparision 
are easier to recognize than objects or faces, that are being focused on.

Therefore, everything must be easy to understand: if the floor is a little darker than the 
wall it provides more security and shows the edges of the room. Blue colored floors are 
repeatedly associated with water, so it is better to avoid this! Doors which can be used are 
emphasized by color, the others, painted in a similar color to the wall, remain “hidden” as 
if they were part of the wallpaper and present no further interest. Light switches should 

TOUCH 
the tactile perception

Touching and feeling is probably the sense which is the most 
well developed in the mother‘s womb. It is a socalled "pro-
ximal sense", which requires direct contact to understand 
an object or the environment. 

At the slightest touch, millions of tactile sensors throughout 
the body send countless messages to the brain. In the case of 
darkness, blindness or impairment of vision, the sense of touch can 
contribute to spatial orientation. Information about the condition of surfaces and the 
quality of touch ("tactile perception") are supplied. Especially the awareness of "pain-
ful", "cold" and "hot" is crucial for survival. Fine motor skills deteriorate gradually with 

advancing age. Furthermore, if the normal signs of 
ageing are aggravated by the presence of dementia, 
objects and impressions to be processed must be as 
clear and specific as possible to facilitate extended 
comprehension. Assistive equipment, such as a tem-
perature regulating gauge on a valve, is just as useful 
as an item that is easy to operate.

  HEARING 
the auditory perception

At night, the eyes rest, but hearing is still 
active. The ear is not subject to the same 
physiological aging process as the eye. 
The problem lies in the processing of re-
corded auditive information. As a gene-
ral rule, the older a person gets, the more 

their ability to hear sounds at high fre-
quencies decreases. Consonants like p, s, f, 

t, which belong to a higher Hertz frequency 
range, are not well understood. Speaking lou-

der is not helpful in this case. However, measures 
to improve spatial acoustics can be extremely effective.

It is plausible that people with cognitive impairments have particular difficulty classifying 
sounds and using sound source localisation to orient themselves. Difficulties identifying 
the source of a sound may result in feelings of insecurity and disorientation and sustained 
noise may also contribute to a deterioration in cognitive ability in those already cognitively 
impaired. However, few studies have investigated the influence of noise on the condition of 
such patients in the absence of familiar surroundings, e.g. during a hospital stay. Moreover, 
little is known about the ability of the cognitively impaired to use sound to orient themsel-
ves.

Background Impairment of central auditory processing is a well-known symptom of neuro-
degenerative dementia. However, whilst numerous studies have examined verbal proces-
sing impairment, to date few have attempted to describe impairments of non-verbal, en-
vironmental sound recognition in patients with dementia. As these impairments may have 
direct implications on patient support and care, such studies are urgently necessary.

The aim of the study was to deter-
mine whether the recognition of me-
aningful environmental sounds is im-
paired in patients with mild or early 
stage neurodegenerative dementia.

Patients and methods 
We developed a test of non-verbal 
sound recognition consisting of 16 
sound sequences from the living and 
non-living environment. We included 
18 patients with mild cognitive im-
pairment and mild dementia owing 
to Alzheimer’s disease and fronto-
temporal dementia, as well as 20 co-
gnitively healthy controls.

Results Patients were examined with 
a test of recognition of 16 meaning- ful sounds from the living and 

non-living environment. Patients with dementia performed significantly worse in compari-
son to cognitively healthy controls. Whilst healthy controls correctly recognized 12,1 ± 2,2 
out of 16 sounds, cognitively impaired patients recognized 9,2 ± 2,5. Correlation analysis 
showed that the Mini-Mental-State-Examination (MMST) scores were positively correlated 
with the number of correctly recognized sounds (MMST: r = 0,556; p = 0,017). 

Discussion The fact that patients even in mild stages of Alzheimer‘s disease or frontotempo-
ral dementia either do not recognize or misinterpret environmental sounds must be taken 
into consideration, not only in everyday life, but in particular when patients need to leave 
their familiar living environment, whether temporarily (e.g. hospitalization) or permanently 
(e.g. nursing home admission).

When designing health care facilities, w e have to think about the effects of materials and 
parts and look for easy ways to implement things, for example a quiet door - closing-system, 
but first of all, we have to discuss the layout, for example planning special rooms in emer-
gency departments.

In summary, this study investigates acoustics and dementia, a subject previously largely ne-
glected in both research and clinical practice. It reports some interesting initial findings and 
paves the way for more extensive studies enabling more detailed investigations. 

The pilotstudy was conducted as part of the project "Nebendiagnose Demenz im Akutkran-
kenhaus: Einsatzpotentiale innovativer Licht-, Kommunikations- und Planungstechnologien 
für eine alters- und demenzsensible Architektur" which was funded by the Bavarian Ministry 
of health and care.
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be outlined in color, because they are easier to see than a 
white light switch on a white wall. There are many similar 
additional suggestions.

Distinct contours with a high luminance contrast can be very 
helpful. Darker color fields used on floors may appear lower 
than the rest of the floor and can be seen as barriers, which may 
lead to falls. Colors should be used as an aid for better orientation 
and for more comfortable surroundings. 

The day and night rhythm is affected by light. Other factors like sports or music coup-
led with light exposu-
re can support this as 
well. Our understan-
ding is still limited in 
terms, of how light 
exposure can affect 
the clock inside us in a  
positive way.

SMELL AND TASTE  
the olfactory and gustatory   
perception 

The ageing process in humans also causes a change in the 
sense of taste and smell. The development of the olfactory 

and gustatory perception has not received much emphasis in the 
field of research. There are hardly any studies on the declining 

function of these senses, sometimes also referred to as "the lower senses". 

However, smell and taste impressions have an important role in our lives: scents and fla-
vors reveal various associations and can recall either a pleasant feeling, or one of disgust,  

revulsion or even desire. 

 Percentage of healthy 
controls who identified 

the sound correctly 

Percentage of patients 
who identified the sound 

correctly 

A dog barking 100 95 
Church bells 100 84 
Siren 95 95 
Birdsong 85 68 
Vehicle horn 90 95 
Phone 95 36 
Thunderstorm 45 11 
Doorbell 100 95 
Children laughing 100 84 
Bicycle bell 100 63 
Rain 45 31 
A toilet flushing 65 26 
A car driving past 75 52 
Hair dryer 45 26 
Car indicator 15 5 
Vacuum cleaner 50 10 

 

Through the tight coupling to the limbic system, the center for emotions and memory in our 
brain, a strong mixture of olfactory information together with emotions and memories can 

occur.  These correlations are so accurately referred to in a German 
expression, which means „not liking someone‘s scent“. 

The sense of smell even has a direct connection to our memory 
and recollection. It also serves as a deterrent in dangerous si-
tuations, for instance, in the case of smoke emissions or fire, 
detecting the smell of burning meat in a pan as well as be-
coming aware of a dangeros gas leak. It can also serve as an 

internal clock. The scent of „freshly brewed coffee“ suggests it 
is morning, or the awareness of one‘s own body odor indicates 

it‘s time to take a shower. Remembering certain taste sensations 
may cause emotions and images from the past to resurface. Familiar 

materials like wood , and the presence of a garden can also stimulate both senses in a ple-
asant way.

Building for 
the elderly me-
ans thinking about 
acoustics, colors, ori-
entation aid, lighting and 
additional helpful details. As 
we age, we all have to adjust 
to the increasing functional li-

mitations of our bodies, of our senses and those of our mind.  We can individu-
ally compensate for as long as we are still able to understand what is happening 
around us. We put on our glasses and seek a place to read with good illumination  
or we roll up the rugs and install handholds to avoid stumbling.

However, when the normal ageing process is accompanied by a dementia illness, 
we must strive to offset all limitations of our surroundings with the help of our 
design solutions. A decline in abilities should trigger our efforts in making our 
surroundings safe and understandable. Our goal is to maintain as much balance 
for as long as possible.

If this does not occur, a loss of competence becomes evident, a feeling that 
one‘s living space no longer serves one‘s needs in the way that one wi-

shes. This leads to feelings of anger or sadness. A loss of compe-
tence leads to fear, which results in actions like running away 

or hiding - eventually it leads to social isolation.  

We have to minimise the feeling of incom-
petence and uncertainty!


