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1. Introduction  
Guide to the needs, problems, interests and solutions in the own home for people with 


SWEET HOME is 
an ERASMUS+ funded project carried out by 6 organisations from 5 different countries 
(Germany, Spain, Italy, Greece and Belgium). The project runs from February 2022 until 
August 2024.  


The aim of the project is to enable people with different types of disabilities to live a more 
comfortable, independent and self-determined life in their own homes. This is to be 
achieved through the use of smart technologies. The ultimate objective is to find suitable 
and affordable technological solutions for people with different kinds of disabilities and 
develop free online learning courses for persons with disabilities themselves, their support 
persons and professionals who work with them. These learning courses should educate the 
aforementioned target groups on the different types of smart home technologies available, 
and how to program and use them.    


In order to achieve this goal, Sweet Home carried out a study to get insight in the needs, 
interests, challenges and solutions in the own home for persons with disabilities. This report 


the focus groups of the SWEET HOME project, alongside persons with Down syndrome, 
visual impairment, hearing impairment, muscular dystrophy, cystic fibrosis and renal 
disease. 


 


What is Alzheimer’s Disease? 


Alzheimer is a progressive disease that affects memory, thinking and behaviour. It often 
starts off with mild memory loss, but can eventually grow severe enough to interfere with 
daily tasks. It is the most common form of dementia, thought to account for over 50% of 


above. 


-up of harmful proteins in and around brain cells. 
These proteins form plaques and tangles, disrupting connections between brain cells. 
Though autopsy studies show that most people develop some plaques and tangles as they 


edictable pattern. 
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In addition, the production of important brain chemicals is diminished for persons with 


initially in areas of the brain responsible for memory, and later in areas that control 
language, reasoning and social behaviour. Eventually, all areas of the brain are affected.   


information, memory loss, disorientation, mood and behaviour changes, deepening 
confusion about events, time and place, and difficulty speaking, swallowing and walking. 


  
 
 


Outline of the report 


Chapter 2 of this report will outline what methodology has been used to carry out the 
analysis, including a description of the interviewees, carried out home observations and 
participants in the expert round table. 


Chapter 3 summarises the findings, following the structure of 10 different topics (healthcare 
and monitoring, personal care, home comfort, home security, entertainment, cleaning, 
home mobility, energy saving, social participation and e-learning). For each of the topics, 
interests, needs and challenges will be discussed on the one hand, and solutions and 
recommendations on the other hand.  


Finally, Chapter 4 includes further recommendations for the industry and policy makers.  


 


Disclaimer 


constitute an endorsement of the contents, which reflect the views only of the authors, and 
the Commission cannot be held responsible for any use which may be made of the 
information contained therein. 
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2. Methodology 
This study is based on 15 completed questionnaires, 15 interviews, 5 home observations 
and an expert round table with 7 participants. It was completed by some desk research. 
Due to the low number of questionnaires, interviews and home observations, this report is 
not meant to give an encompassing and representative overview of the needs and 


, but is meant to point out some insights 
and examples.  
 
Questionnaires and Interviews 


The respondents taking part in the questionnaires and interviews were five persons with 
d five 


professionals working with them. The questionnaires and interviews contained questions to 
identify challenges, interests and opportunities, based on self-assessment for the persons 
with Alzheimer and external assessment for family members and professionals. They also 


solutions.  


The respondents came from Germany, Spain, Italy, Greece and Belgium. Most respondents 
indicated they, or their family member or person they support, live in a smaller town (46.7%), 
whereas others indicated they live in a bigger city (33.7%), or village (20%). Most 
respondents indicated that they live in an apartment/flat (66.7%), whereas some indicated 
they live in a house (26.7%).  


     
Figure 1: In which country does the survey take place            Figure 2: Where do you/does the person you 
care for live? 
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Home Observations 


Five home observations were conducted in Belgium (1), Germany (1), Italy (2), and Spain (1). 
The observations were carried out in the place where the person with a disability lives 
(whether it is an institution, a family or their own home), observing the persons who also 
participated in the interview and analysing their previous answers. The observer could 
choose one out of three methods to carry out the observation: 1) by following the structure 
of everyday routines (observing the person throughout the day); 2) according to the spatial 
and functional layout of the living space (while making a tour through the house the person 
shows how they live their daily life); 3) by going over the ten topics of the project. Following 
the home observation, the observer filled out a log sheet summarising the challenges and 
needs, the solutions already in place, and how unmet needs could be addressed by 
technological solutions.  


Expert Round table 


During the online expert round table, the preliminary findings of the study were shared with 
8 experts, who could provide their perspective on the needs, interests, challenges and 
solutions when it comes to the use of smart solutions in the home for persons with 


ional 


Dementia.  


3. Findings 


independent at home, and the ability to perform basic daily tasks (e.g. possibility to drive a 
car, cooking a meal, doing the laundry, etc.). They may find it difficult to carry out certain 
tasks because they do not remember how to do them, or they have difficulties remembering 
which tasks to do and when. In case of the latter, the challenge is more related to the 
organisation of their day (planning). There are several concerns about safety/unexpected 
behaviour with this target group. For example, leaving on the oven/gas/ironing machine, 
walking away and getting lost, or forgetting to eat. If these risks can be mitigated or 
monitored, they may not need constant supervision and can be more independent.  
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Figure 3: What benefits do you expect can be achieved by the person you support from smart home 
technologies? 


 
There are several smart solutions available that can help persons with Alzheimer to 
complete daily tasks and live more independently, such as reminders through voice systems. 


imp
participation (simplified phones and tablets), entertainment (simplified tablets for games, 
music, watching movies, and Amazon Echo), healthcare and monitoring (automatic 
medicine dispensers, emergency buttons and health monitoring devices connected to the 
smartphone), home mobility (beacon and tracker systems), and home comfort (motion 
sensors for automatic lighting).  


When it comes to the use of smart home technologies, a challenge with this target group 
is that they are generally older, and belong to a generation which did not grow up with 
technological devices. As a consequence, they are generally more sceptical about 
technology, have less experience with it, or they find technological devices difficult to use. 
This also became clear from the questionnaire: all persons with Alzheimer valued their 


thought that usability and accessibility of the devices are key concerns for the person with 
-
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friendly and intuitive. In some cases, simplified devices can therefore be useful. Another 
concern in relation with smart-home technology are the high costs.   


 


Figure 4: How would you rate your level of IT skills (internet, computer, smartphone)? 


 


3.1 Healthcare and Monitoring 


Interests, needs and challenges 


The completed questionnaires and interviews show that healthcare and monitoring is an 


f them have certain health complications for which 
they need to take medication or 
which they need to monitor. In some 
cases, they are also at a higher risk of 
falling. These topics also came up in 
the interviews; a professional 
indicated that some of the persons 
(s)he is working with need to take 
medication, and they may either 
forget to take it, or forget they 
already took their medication and 
take it twice. Several interviewees 
(mainly family members) expressed 
interest in a fall alarm and/or emergency button. Two respondents indicated that they/their 
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family member would find it useful to have an easy-to-use phone to be able to call in case 
of an emergency.   


Figure 5: The most useful home devices  Health (e.g. body   
measurements, fall alarm 


Solutions and Recommendations 


 


sugar levels. This can be a problem, as because of the disease it is likely that they will 
fail to actively monitor this. One of them has a practical solution in place: He has a 
sensor on his upper arm connected to his phone and smart watch, so that he can see 
his blood sugar levels at all times. If the levels are getting too low, an alarm will ring 
and remind him to eat something. His partner could also see the levels on her phone, 
and help him to monitor. Certain applications on the phone (and which can be 
connected to the smartwatch) can thus be useful to monitor health and give a 
reminder to take action. However, effectiveness may depend on the stage of the 
disease: the person still needs to be able to recognise the reminder and know what 
action to take. Also, the person needs to be able to use a smart phone. 


 During the expert roundtable, experts agreed that automatic medicine dispensers 
can be helpful for those who need to take medication. The dispenser gives off an 
alert and releases the medication. Although it does not guarantee that the user will 
take the medication, it facilitates its taking. 


 A solution that was suggested by experts for when the person falls is an emergency 
button which can be used to easily call for help: You can press the button and the 
caregiver receives a notification. In order for this to work, you need to make sure that 
the person always has the emergency button with them (often these buttons come 
on a keycord and can be worn around the neck). Some of these buttons also have a 
sensor which gives off a location signal (see also section 3.7 on home mobility). 
Another option is to integrate a fall alarm in a smart watch.   


 


3.2 Personal Care 


Interests, needs and challenges 


As explained at the beginning of this chapter, in some cases persons with Alzheimer can 
have difficulties completing daily tasks, which can also be daily tasks related to personal 
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care. They may for example forget to brush their teeth. In addition, because of the higher 
average age of persons with Alzheimer, they may be less capable physically to complete 


ds it difficult to properly clean themselves in 


disagree. We see that those positive answers come from family members and professionals, 
whereas persons with Alzheime
thus indicated that they did not find it difficult to clean themselves.  


 


However, during the interviews 
some interviewees indicated they 
need help to wash themselves. One 
also needed help to go to the toilet. 
Although this is not the most 
important topic for the target group, 
there are some persons with 
Alzheimer who could benefit from 
smart solutions in the home.  


 


 


 


 
Figure 6: The person finds it difficult to properly clean themselves 


 


Solutions and Recommendations 


 The experts indicated that there are solutions such as a Japanese toilet and smart 
shower which can be useful for some persons with Alzheimer. However, these are 
generally more expensive solutions.  


 In some cases, working with reminders may help a person to take care of themselves 
(e.g. a reminder to brush their teeth). How these reminders can be implemented will 
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3.3 Home Comfort 


Interests, needs and challenges 


When we look at the results of the survey, we see that home comfort can be important for 
this target group, although it is not the most important topic: 7 out of 15 respondents found 
devices for automation/comfort (alexa, light control, opening/closing of doors) (most) 
useful. 


In the interviews and home observations, several issues related to home comfort were 
mentioned. Several respondents indicated they have difficulties with switching on the heater 
and switching on the lights, and some had difficulties with time orientation, or locating 
things inside the house. 


One social worker indicated it would be helpful to receive an alert when the fridge is running 
out of food. Another respondent expressed interest in automatic opening of the front door 
of the apartment.  


 
Figure 7: Most useful devices  Automation/comfort (e.g. Alexa services, light control, closing/opening of 
windows, etc) 


Solutions and Recommendations 


 One person taking part in the home observation had shutters on all floors which 
automatically raised and lowered at specific times and light conditions. 


 An expert in the roundtable has worked with motion sensors for automatic lighting. 
This can ensure for example that the way to the toilet is automatically illuminated 
during the light. This can also work for the automatic opening of doors.  
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3.4 Home Security 


Interests, needs and challenges 


11 out of 16 respondents found devices for home security (e.g. camera monitoring and alarm) 
(most) useful, and the topic of home security also came up a few times in the interviews.  


One participant said that she is afraid about her security (thieves) if she forgets to turn on the 
alarm. 
 


Solutions and Recommendations 


Although this is an important topic for persons with Alzheimer, it is questionnable if smart 
solutions in this area are really suitable for them. Most smart security systems work in a way 
that the user can control the system remotely from a smart phone, but many of the 
participants indicated that they find smart phones rather difficult to use.  


However, if there is a risk of forgetting to activate the alarm when the person leaves the 
house, potentially the alarm can be connected to the GPS signal of a smartphone, so that it 
gets automatically activated when the person leaves the house and gets deactivated again 
when the person approaches.  


3.5 Entertainment 


Interests, needs and challenges 


Entertainment at home is important for persons with Alzheimer, as the home is where they 
usually spend a lot of time. What is complecating the matter is that sometimes, because of the 
disease, some things that they used to enjoy are not entertaining them anymore or they cannot 
do them anymore. One professional explained for example how the person she is working with 
enjoys cooking, but dropped that hobby because of safety concerns. In addition, they often stop to 
exercise house chores (e.g. doing the laundry or grocery shopping). As a result, they may not have 
enough things to do in a day and get bored. 


To the question “the person with disability has access to various entertainment activities at home” 
7 out of 15 (fully) agreed, 4 neither disagreed nor agreed, and 3 (totally) disagreed. Although half 
of the respondents thus indicate they have enough means of entertainment, the interviews show 
a slightly different picture. One interviewee indicated that he watches a lot of television, given the 
lack of other options (e.g. he is not able to read a book anymore as he forgets what was on the 
previous page). A professional said that the person she is working with needs more different 
things to do at home. She said that he is basically waiting all day long in his chair for his partner to 
come back from work, as he is afraid to make mistakes. A family member said that perhaps her 
mother would enjoy some activities like playing a game on a special tablet for seniors. 
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Only 5 out of 14 respondents found entertainment/communication devices (e.g. smartphone, 
smart tv) useful. This may have to do with the fact that many technological devices are difficult to 
use for persons with Alzheimer. One interviewee indicated that the smart TV menu is too difficult 
for her. Another interviewee said that she likes to watch television, but she forgets the time and 
channels of her favourite programmes. Another interviewee indicated that she uses the TV, but 
other devices (radio, smartphone, computer) overwhelm her.  


 


      
Figure 8: The person has access to various entertainment         Figure 9: Most Useful Devices  
Entertainment/                                                                                               activities at home                                                                               
Communication activities (e.g. smartphone, smart tv) 
 


Solutions and Recommendations 


 The professionals agreed that simplified tablets can offer solutions, as it allows 
persons with Alzheimer to play games, listen to music, and watch series or movies. 
The interface is more intuitive.  


 In some cases, systems which are voice-controlled are easier for persons with 


listen to audiobooks. The Smart TV can also be connected to a smart home system 
such as Alexa. This might make it easier for some persons with Alzheimer to navigate 
the menu.  


 Next to the more obvious means of entertainment, it can also help people with 
Alzheimer if they can continue to exercise daily tasks like doing the laundry or grocery 
shopping. It can make them feel less bored, more independent and thereby it can 
be good for their self-esteem. The next section (3.6) elaborates on this topic.  
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3.6 Cleaning, cooking and household activities 


Interests, needs and challenges 


One of the main challenges for persons with Alzheimer is to remain independent at home, 
and the ability to perform basic daily tasks such as cleaning, cooking and household 
activities. This is shown by the survey and came forward in the interviews and expert 
roundtable as well. 9 out 


 


One professional explained that these tasks are difficult for persons with Alzheimer as they 
s disease] do 


not manage to do some daily activities like making a cup of coffee or doing the laundry, 
because they do not remember how to do it or how the respective machine works. I think if 
they would be able to do these things again, they will feel more independent, it will be good 
for their self-  
Figure 10: Cleaning the home is a challenge for the person 


 
Sometimes, the challenge is not only related to the task per se, but the person may find it 
difficult as well to remember which tasks to do in a day and in which order, which is illustrated 


remembering what to do and how to do it. I find some help when I write down all the steps: 
step-by-
for example to turn on the washing machine and pick up the clean clothes. 


Many interviewees had safety concerns in this area, for example about the person with 
Alzheimer leaving on the gas. Family members were the most concerned about the safety 


 about the safety of 
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can be (partly) replaced by technological solution
can be alone at home, but it is hard to predict what kind of behaviour they will display. As a 
consequence, professionals come over all the time to check on them, but often it turns out 
that all was fine. Maybe te
One family member indicated he would like to know what his partner is doing in the house 
when she is home alone, for example through video surveillance. 


 


 


Solutions and Recommendations 


 There are many technologies that can support persons with Alzheimer to remain 
independent, such as mobile applications which remind people to do daily tasks. 
One participant with dementia indicated that she uses Google Calendar: she puts 
everything she needs to do in the calendar and uses it throughout the day (e.g. at 
what hour to pick up the kids from school).  


 There are many voice assistant tools (for example applications on the phone or tablet, 
or a system such as Alexa) which can be helpful for persons 
as they can give vocal reminders. Alexa can be programmed in such a way that it also 
increases safety:  for example when the instruction is given to "turn on the oven", it 
appeals to the user to turn it off after a given time. 







 


 


  
 Pag. 18 


 Video tuturials can be used to help people with Alzheimer use appliances (e.g. step-
by-step tutorial on how to use Whatsapp). If this is helpful will depend on the stage 
of the disease.  


 e.g. a 
motion sensor can be placed in the fridge so that a caregiver can monitor whether 
the fridge has been opened).  


 Using cameras in the house to monitor the person is also an option, but because of 
privacy reasons the person needs to agree to this. They may not be comfortable with 
the idea of being watched, even if it is a family member. Therefore, motion and 
pressure sensors can be a better solution as you will still be able to monitor behaviour 
(e.g. did the person leave the bedroom in the morning), without having to record 
them.  


 


3.7 Home mobility 


Interests, needs and challenges 


Most of the participants taking part in the survey and interviews indicated that the person 
ith disability 


out of 15 respondents found home mobility devices (elevators, chairs lifts, etc) useful. One 
person indicated that she is afraid of falling after having been hospitalised and therefore 
she does not use the stairs to the basement or to the top anymore.  


One participant in the home observation did not have physical limitations impacting 
mobility, but he was scared to go outside and make a round in the neighbourhood by 
himself, as sometimes he could get confused or lost and would not know anymore how to 
get home.  


Another person also did not have physical limitations, but she would forget how the rooms 
in the house are situated, which makes her in a way less mobile.   


Solutions and Recommendations 


 In specific cases, when a person with Alzheimer is less mobile because of their 
physical state, (smart) mobility devices can potentially help, as long as they are easy 
to use (this should be assessed on a case by case basis). 
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 When someone has difficulties to remember where the different rooms in the house 
are situated, a BLE or UWB location system with simple panel interface which shows 
the current location can be used.  


 To increase mobility around the house a beacon and tracker system can be useful: if 
the person with Alzheimer is making a round in the neighbourhood and they are 
confused where they are, they can use this system to get in contact with the caregiver. 
Some of these systems allow the caregiver also to see at all times where the person 
is. Some persons with Alzheimer are afraid to go outside by themselves, but such a 
system can give them the confidence to go again. 


 


3.8 Energy saving 


Interests, needs and challenges 


Based on the questionnaire, energy saving is an important topic for persons with 


was already energy efficient: only 2 respondents disagreed with the statement that the 
 


One person taking part in the home observation had difficulties to remember how to 
separate and recycle the different types of trash.  


Solutions and Recommendations 


 One person taking part in the home observation had a thermostat set for day and 
night temperatures, so that they did not need to remember this. This can save energy 
as the heater will automatically be turned down during the night. 


 As for those who have difficulties to recycle trash, an AI based image sensor can be 
used which detects the kind of waste and points to the right bin.  


3.9 Social Participation 


Interests, needs and challenges 


When it comes to social participation, some of the respondents and participants indicated 
specific needs, whereas others were satisfied with their social life. The responses to the 


as well: 9 (fully) agreed, whereas 6 (fully) disagreed. 
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For some participants a factor limiting their social participation was their difficulties to use 
a phone. For example, one interviewee indicated that she can answer incoming calls, but 
not call someone by herself. Her family member said that it would be good if she would be 
more independent using the phone and could take the initiative to communicate with 


around her.   


Another professional indicated that remembering appointments can be an issue, which is 
limiting social participation.  


 


Solutions and Recommendations 


 Simplified tablets and phones are helpful, as they can help people with Alzheimer to 
call someone by themselves. There are for example also tablets where you have to 
click on the picture of the person to call them, which can be helpful as it is intuitive 
and is also useful when someone forgets names.  


 


3.10 E-learning 


Interests, needs and challenges 


E-learning 
mostly have difficulties to remember things, and especially new things, e-learning is not 
their priority. The topic of e-learning did not come up in the interviews and home 
observations, and the experts in the roundtable agreed that this topic is irrelevant for 


 


 


4. Recommendations for the industry 
 The technology for persons with Alzheimer must be very easy to use and intuitive. 


 When it comes to marketing and selling, an issue with smart home devices for 
persons with Alzheimer is the lack of certainty that one will be able to use these 
products for a long time. People know their situation will change as the disease 
evolves and then these technologies may become useless. This can prevent people 
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from buying helpful devices, especially if they are expensive. Therefore, it would be 
good to be able to lease products instead of buying them. 


 Persons with Alzheimer should be involved in developing and testing of products. 


 It is important to not make assumptions on the needs of individuals  we should not 
generalise as needs and preferences can be very different from person to person.  
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Thank you!


The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views 
only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en

https://mysweetsmarthome.infoproject.eu/
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Introduction  


an ERASMUS+ funded project carried out by 6 organisations from 5 different countries 
(Germany, Spain, Italy, Greece, and Belgium). The project runs from February 2022 until 
August 2024.  


The aim of the project is to enable persons with different types of disabilities to live a more 
comfortable, independent, and self-determined life in their own homes. This is to be 
achieved through the use of smart technologies. The ultimate objective is to find suitable 
and affordable technological solutions for people with disabilities and develop free online 
learning courses for persons with disabilities themselves, their family members, and 
professionals. These learning courses should educate the aforementioned target groups on 
the different types of smart home technologies available, their benefits, and how to 
program and use them.    


To achieve this goal, the SWEET HOME partners carried out various forms of primary 
research to gather insights into the needs, interests, challenges, and solutions encountered 
by persons with disabilities in their own home. This report summarises the results of this 
study for persons with Cystic Fibrosis, which is one of the focus groups of the SWEET HOME 
project, alongside persons with Down syndrome, visual impairment, hearing impairment, 


 


What is Cystic Fibrosis?  


Cystic Fibrosis (CF) is an inherited condition which results in the build-up of sticky and thick 
mucus affecting the lungs and digestive system. CF is caused by a faulty gene which affects 
the movement of salt and water in and out of cells. This means that instead of these secreted 
fluids being thin and slippery (the norm), they block up tubes, ducts, and passageway, 
increasing the risk for breathing problems and digestive issues. This can result in reoccurring 
lung infections and that persons with CF are less able to get nutrients from food.  


Signs and symptoms vary, depending on the severity of the disorder. Symptoms of cystic 
fibrosis include recurring chest infections, wheezing, coughing, difficulty putting on weight, 
very salty sweat, constipation or diarrhoea and bulky, greasy stools. CF tends to get worse 
over time and can be fatal if it leads to a serious infection or stops the lungs from working. 
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CF is often diagnosed at birth thanks to screenings carried out shortly after birth. These 
symptoms often start in childhood. On average, persons with CF live into their mid-to-late 
40s.  


Outline of the report 


Chapter 2 of this report will outline what methodology has been used to carry out the 
analysis, including a description of the interviewees, the home observations, and 
participants in the expert roundtable. 


Chapter 3 summarises the findings, following the structure of 10 different topics (healthcare 
and monitoring, personal care, home comfort, home security, entertainment, cleaning, 
home mobility, energy saving, social participation and e-learning). For each of the topics, 
interests, needs and challenges will be discussed on the one hand, and solutions and 
recommendations on the other hand.  


Finally, Chapter 4 includes further recommendations for the industry and policy makers.  


Disclaimer 


constitute an endorsement of the contents, which reflect the views only of the authors, and 
the Commission cannot be held responsible for any use which may be made of the 
information contained therein. 


Methodology 


This report has been drafted based upon findings from primary research. This consists of 6 
completed questionnaires, 6 interviews, 1 home observation, and an expert roundtable 
consisting of 4 participants from various backgrounds. Given the low number of 
questionnaires, interviews and home observations, this report is not meant to give an 
encompassing and representative overview of the needs and challenges of persons with 
Cystic Fibrosis but is meant to point out some key insights and examples. Finding 
participants for the research phase on cystic fibrosis was challenging, particularly in 
comparison to the other six disabilities focused on in this project. A reason for this, put 
forward by an expert in one of our research phases, could be financial limitations of persons 
with CF. There is also little support from social and health insurance companies to provide 
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funding or information on smart home technology. This means that people are just less 
aware of the benefits of this technology and are more preoccupied with their own health 
concerns and trying to get better. 


 


 
 


Questionnaires and Interviews  


The respondents taking part in the questionnaires and interviews were two persons with 
Cystic Fibrosis, two family members of persons with Cystic Fibrosis, and five professionals 
working with them. The questionnaires and interviews contained questions to identify 
challenges faced at home, interests and opportunities, based on self-assessment for the 
persons with CF and external assessment for family members and professionals. They also 


solutions.  


The respondents came from Spain, Italy, and Greece. When asked where persons with CF, 
the family member of a person with CF, or the person that support persons with CF lives, 
answers ranged from a big city (33,3%), a small town (33,3%) or a village (33,3%). Most 
respondents indicated that they live in an a house (83.3%) whereas the rest all live in an 
apartment/flat (16.7%). 


Fig. 1: Category split of persons interviewed during research stages 
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Home Observations 


One home observation was conducted in Italy. The observations was carried out in the place 
where the person with a disability lives (whether it is an institution, a family or their own 
home), observing the persons who also participated in the interview and analysing their 
previous answers. The observer could choose one out of three methods to carry out the 
observation: 1) by following the structure of everyday routines (observing the person 
throughout the day); 2) according to the spatial and functional layout of the living space 
(while making a tour through the house the person shows how they live their daily life); 3) by 
going over the ten topics of the project. Following the home observation, the observer filled 
out a log sheet summarising the challenges and needs, the solutions already in place, and 
how unmet needs could be addressed by technological solutions.  


Expert Roundtable 


During the online Expert Roundtable, the preliminary findings of the study were shared with 
4 experts, who could give their view on the needs, interests, challenges and solutions when 
it comes to the use of smart solutions in the home for persons with Cystic Fibrosis. The 
experts included an expert in domotics, vice chairperson for Cystic 
Fibrosis, CEO of German Association for the Support of Persons with CF, and persons with 
Cystic Fibrosis.  


Fig. 2: Country split of persons interviewed during research stages 
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Findings 


The main topics where challenges were identified related to healthcare & monitoring, home 
comfort and home mobility. These include: 


 The need for specific bio climatic conditions within the home to maintain their health. 
 Limited access to healthcare and monitoring devices at home to track their current 


health situation and flag any potential issues. 
 Difficulty with mobility around the home, becoming out of breath and fatigued easily. 


 


 


 


 


 


 


 


 


 
 


 


 


 


Fig. 3: Types of benefits that persons interviewed expect from Smart Home technology 


 


The nature of the condition means that persons with CF spend a lot of time at home; as 
such, smart-home technology can help ensure that they are able to live a more self-
determined and autonomous life. In line with the above, according to the results of the 
survey, the most relevant benefits that persons with cystic fibrosis, their family members and 
professionals supporting them would like to see from smart-home technology include (1) an 
ability to complete daily living skills, (2) a safer home (3) to be more comfortable and (4) to 
be more mobile at home.  
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Per our findings, all of the participants had some understanding of smart-home technology 
-home 


basis. This meant that all the participants were aware to some extent as to what smart-
technology is and potentially, how can it support the person with cystic fibrosis. 


Fig. 4: Current knowledge respondents have on smart-home technology 
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When asked if they knew of any smart-home technologies based on microcontrollers rather 
than simply single devices or a simple home automation system, 100% of respondents 
answered no. Generally, respondents rated themselves as having an adequate level of IT 
knowledge. 83,
bodes well with their ability to install and programme smart-home devices into the home. 


Moreover, what is important to note is that all respondents noted positive experiences with 
smart-


as very useful. This shows great promise for their ability and willingness to integrate smart-
home devices into their daily life. 100% of respondents answered they would be willing to 
pay a larger sum for a fully integrated smart-home system that controls a large variety of 
devices at the same time. Key concerns outlined for use of smart-home technologies include 
potential high costs, lack of privacy, and whether these devices are accessible.  


Fig. 5: Were these devices useful for you/the person with cystic fibrosis? 







 


 


 


   
 10 


3.1 Healthcare and Monitoring 


3.1.1 Interests, needs and challenges 


The completed questionnaires and interviews show that healthcare and monitoring is an 
important topic for this target group. Now more than ever, there is a greater need for 
greater accessibility to tools that allow us to personally assess our state of health at home. 
66,7 respondents found that devices for health (e.g., body measurements, fall alarms) to be 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
One participant mentioned that with cystic fibrosis, they need to regularly monitor any 
fluctuations in weight (as this could be a signal that their body is not absorbing vitamins or 
nutrients well) as well as their oxygen levels and lung function. Another participant with 
cystic fibrosis highlighted that they would like a device that measures their oxygen levels at 
night, as this is when they are more prone to greater fluctuations. Right now, to prove that 


Fig. 6: How useful are health smart-home devices for persons with CF? 
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they are struggling with low oxygen levels, they need a certificate and authorisation given 
by a special laboratory, which creates a lengthier process. 
 
Physiotherapy is a crucial aspect in the daily treatment routine needed to keep persons 
with CF healthy and to help treat their symptoms. Treatment includes airway clearance 
techniques to help loosen mucus build-up in the lungs and physical activity to improve 
lung and heart function. Furthermore, persons with CF often need to take a variety of 
medication; some participants highlighted having anxieties in trying to remember when to 
take each medication, at what dosage, and for how long.  
 
One challenge outlined during the roundtable was that the degree of integration in smart-
home technology is not great at this point; we cannot refer to a device that brings all 
relevant values that have been measured together (e.g., fever, blood sugar, pulse rate, 
oxygen saturation and lung function). This could provide a more holistic overview of the 
health situation of the person with CF.  
 


3.1.2 Solutions and Recommendations 


Several solutions were outlined by the experts during the roundtable. Living with 
cystic fibrosis and having to coordinate on so many areas such as prevention of 
infections, treatments and monitoring of symptoms can be a tiring process. 
Therefore, any solutions should be designed with the aim to make their life 
easier.  


 One respondent in their interviews mentioned that a smart medicine 
cabinet could support them in remembering when to take their medication, 
the dosage amount, keeping the medicine sterilised, and alerting them 
when they need to restock. 


 Progress is being made in building robots that could support 
physiotherapists in providing care to persons with CF; this is however in a 
more developmental stage and not available yet for purchase on the mass 
market. 


 Devices such as a smart pulse oximeter are useful for measuring changes 
in SpO2 and pulse measurement levels. These devices can link to a 
smartphone, making it easier to track historical data and better identify 
any fluctuations. These devices are portable; they are placed on the finger 
and one can check vital signs at any given time. Apple Watch devices, 
though can be more prone to errors, can generally provide reliable data in 
measuring oxygen and pulse levels. Having these devices more readily 
accessible at home could help to bypass steps of needing a medical 
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laboratory to take their own measurements. Measuring CO2 levels is also 
useful in determining if the person with CF needs additional oxygen, but 
there is no system yet for this in the home setting. 


 Moreover, being able to conduct a lung function test at home would be 
greatly useful in intercepting a case of exacerbation (an increased 
bacterial infection).  An app-based spirometer device designed for 
homecare could help to measure the air capacity of the lungs. Having such 
a device available at home means persons with CF can monitor if their 
levels drop and if they need to seek further medical care.  


Overall recommendations from the experts in the roundtable is the need for a 
stronger communication system. This means that measurements taken by each 
of the smart-home devices can be compiled together to provide a more holistic 
overview of the person’s current health status. These measurements can then 
be sent to the CF treatment centre through digital means. 


Since the pandemic, implementation of telemedicine/telehealth has increased, 
paving itself as a way of improving access to care in rural and remote locations. 
This shift in provision of care showcases an opportunity on how the future 
application of technology can establish new routines and highlight new 
treatment opportunities.  


3.2  Personal Care 


3.2.1 Interests, needs and challenges 


When we have a look at the responses to the survey question, “The Person finds 
it difficult to properly clean themselves in their own home”, we see that the 
results are quite mixed. Whilst 4 out of 6 of the respondents fully agreed, the 
other two fully disagreed.  


One family member interviewed highlighted that she often needs to help her son 
with washing themselves, which can leave the son feeling less independent over 
their own life. Persons with cystic fibrosis can become fatigued easily, and 
therefore strenuous cleaning activities may be tiring. Participants emphasized 
that personal hygiene is a regular part of life for persons with cystic fibrosis, to 
minimize risk of infection at home. Specifically, hand hygiene is an important 
aspect in maintaining a germ-free home, particularly when family members or 
professionals are visiting the home.  
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3.2.2 


Solutions and Recommendations 


Whilst there are smart-solutions out there that would focus on personal hygiene 
(smart-toilets, non-contact soap dispensers), these are often more expensive 
solutions, and would not be seen as the priority when buying smart-home 
products. However, if one was willing to invest in such technology, then the 
above-mentioned solutions could be of use.  


3.3 Home Comfort 


3.3.1 Interests, needs and challenges 


Home comfort was given great importance by most participants, allowing them 
to gain more independence in controlling their comfort levels at home. Within 
the interviews, several respondents highlighted that specific bioclimatic 
conditions are required in the home to maintain the health of persons with cystic 
fibrosis. These included temperature and humidity control, control of curtains 
and windows, air quality. In stages where the person with cystic fibrosis is 
particularly struggling with their breathing and is less mobile, having the ability 
to control these features remotely from the phone would be a great support.  


 


Fig. 7: The person with CF finds it difficult to properly clean themselves in their 
own home 
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Two participants mentioned that they would be willing to invest more of their 
finances if they found an integrated smart-home system that could control all 
these factors within their home.  Moreover, all the respondents said that devices 
for automation/comfort devices for the home would be (most) useful. 


 


3.3.2 Solutions and Recommendations 


These forms of solutions which can monitor the external environment and the 
levels of humidity, quality of air, CO2 levels are more commonly accessible 
today. These forms of solutions can be connected to an interface via your mobile 
phone.  


Examples of solutions include air purification devices which keep track of the 
indoor air quality levels and allow one to breath easier around the home (a 
feature that brings clear benefits to persons with cystic fibrosis). Such intelligent 
machines can help to banish irritating allergens, odours and any other pollutants. 
With certain devices, one can monitor real-time and historical trends, detect type 
of toxins, and let you know when you need to change the filter. These systems 
are especially important for those who are allergic to pollen or have asthma in 
addition. 


Smart humidity sensors can help persons with cystic fibrosis stay updated on the 
humidity levels and temperature, keep mold out of the home, and provides 
solutions on how to resolve the potential issue. 


Fig. 8: How useful are automation/home comfort smart-home 
devices for persons with CF? 
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3.4 Home Mobility 


3.4.1 Interests, needs and challenges 


Many of the participants consulted during the research process pointed out the significant 
impact that living with cystic fibrosis can have on mobility within the home. This is because 
persons with cystic fibrosis often struggle with breathing problems, because of the mucus 
building up in their lungs. They therefore may become out-of-breath very easily. This results 
in mobility around the home being made much more complicated, particularly when there 
is a need to climb up stairs or move items around. Simple tasks can be made more difficult 
to complete. Some participants highlighted a level of anxiety when it comes to maneuvering 
around their home, particularly when they are left at home alone. To the questio


respondents either agreed or fully agreed with the statement.  


 


 


 


 


 


 


 


 


 


 


 


One participant in the interviews highlighted that they avoid going upstairs as much as 
possible. Keeping active, however, is important in the management of cystic fibrosis, as it 
helps lead to improved cardiovascular function, stronger lung function and increased 
muscle strength. In line with this, there appears to be a great need for devices that would 
support home mobility. When asked about how useful smart-home devices tailored to 
supporting movement around the home are (chair lifts, elevators), 83,3% of the respondents 


Figure xx: The person with CF has difficulties in moving around their home 


Fig. 9: The person with CF has difficulties in moving around their home 
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stated that they would find these technologies most useful, with 16,7% finding it useful.  
Devices of this nature appear to be a top priority for these consumers and would be a key 
area to focus on. 
 


 


 


 


 


 


 


 


 


 


 


 


 


3.4.2 Solutions and Recommendations 


During the roundtable, the domotics consultant highlighted that these mobility solutions 
can often be difficult to integrate at home, as it would require something mechanical to be 
installed. The installation of such devices can be expensive.  


To address this, another solution for mobility could be in providing mobile oxygen. This 
would then allow them to move about within the house in a more flexible manner as they 
can use their oxygen machine when they are feeling short of breath.  


alone, several solutions were raised.  
One of these was panic buttons (simplest forms) which when used, will send a signal to your 
emergency contacts that help is needed. Another form is a more advanced use of voice 
detection, which uses voice commands to follow orders. A person with cystic fibrosis who is 
in distress could call someone with this device and get the necessary help.  


Fig. 10: How useful are home mobility smart-home devices for 
persons with CF? 
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3.5 Home Security 


3.5.1 Interests, needs and challenges 


33,3% of respondents expressed having concerns about the safety of the person 
with cystic fibrosis in their own home. When asked in the interviews, the 
participants expressed that these worries can be because persons with CF may 
have no method of alerting someone if they have an issue and are at home alone. 
These anxieties may also be heightened when their illness is worse than usual, 
and they are less able to be mobile around the home in case something does 
happen. Having a better knowledge of their surroundings could also put them 
more at ease. 


 


 


 


 


 


 


 


 


 


 


 


 


 


3.5.2 Solutions and Recommendations 


Given the anxieties of home security revolve more around communication when home 
alone, recommended solutions include devices such as: 


 A smart assistant system such as an Alexa or Google Home. Even if the person with 
CF is far from a physical phone, they could use voice commands to begin a call 
through the speaker.  


 A smart watch: persons with CF can call a contact through a simple tap on the wrist. 
 Having a panic button which persons with CF can press to alert their emergency 


contacts that they need support. 


Figure 11: The person with CF has concerns for their own safety in their 
home/I have concerns for their safety in their home 
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3.6 Entertainment 


3.6.1 Interests, needs and challenges 


Per our findings, having access to entertainment at home is important for 
persons with cystic fibrosis. Our respondents with cystic fibrosis highlighted that 
entertainment is particularly needed when undergoing at-home aerosol 
treatments, chest physical therapy or other forms of treatments. Sometimes 
these treatments need to be done several times a day when the condition is at 
a worsened stage. These can take quite a long time and can get boring if there 
is no entertainment at their disposal. According to our survey results, 100% of 
respondents ranked entertainment and communication devices as either useful 
or very useful in terms of supporting them. 


When asked the statement “the person with disability has access to various 
entertainment activities at home” 5 out of 6 fully agreed, and 1 totally disagreed. 
Generally, entertainment was the category that persons with cystic fibrosis 
already had the greatest number of smart devices for. Devices mentioned 
included the Alexa, and a smart TV as they can be easy to use and are accessible 
through simple voice commands when unable to move for example. Participants 
expressed having minimal issues in using such devices.  


 


3.6.2 Solutions and Recommendations 


Persons with cystic fibrosis can generally use a wide array of smart technology that is 
available in entertainment. Examples of these include: 


 Voice-controlled devices. With an Alexa or Echo system, persons with cystic fibrosis 
can make voice commands which can manage a wide range of activities around the 
home. The more well-
control just through their voice. With these devices, they can listen to music or 
audiobooks, ask questions to it, control lighting/temperature and more. 


 Smart TVs. With a Smart TV, persons have access to their favourite video-on-demand 
(VOD) services as well as to various games and sports content at the click of a button. 
This makes it easier for persons to navigate their TV to find something to watch to 
keep them entertained if they are home alone or undergoing a treatment. 
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3.7 Cleaning, Cooking, Household Activities 


3.7.1 Interests, needs and challenges 


 


For persons with Cystic Fibrosis, ensuring that their home is clean is an important 
task, but it can be a difficult one to complete independently. According to the 
survey results, 4 out of 6 respondents fully agreed that “Cleaning the home is a 
challenge for the person with cystic fibrosis”.  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


One family member highlight that they must “take maximum attention on 
disinfection of devices” to avoid the spread of germs and bacteria within the 
home.  


However, 2 of our respondents with cystic fibrosis did highlight that there can be 
many difficulties in cleaning one’s own home, as it can be a very fatiguing 
process, requiring lots of movement and energy. They often then rely on 
someone else being there to assist them with cleaning and other household 
chores. Our experts in the roundtable agreed with this, adding that they also 
need to clean the devices that they use to help them breathe. One attendee 
mentioned she uses a device that is used to disinfect baby bottles for her own 
usage. Given it is not a device adapted to the needs for persons with cystic 
fibrosis, it doesn’t work as efficiently as it could. 


 


Figure 12: Cleaning the home is a challenge for persons with CF 
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3.7.2 Solutions and Recommendations 


Having a more independent smart-tech solution that could support the cleaning 
process would be useful.  


In terms of general vacuuming and cleaning, cleaning robots/robot 
vacuums/mops were highlighted as a potential solution. These require minimal 
effort from the user and can help to clean every inch of the home. These robots 
will navigate the floorplan of the home and clean continuously. Moreover, many 
of these devices can be connected to Wi-Fi and respond to voice commands with 
the support of an Alexa or Google Assistance device. Other similar devices 
include automatic carpet cleaners and robot window cleaners which can be 
controlled easily through a mobile phone. 


Air purifiers with a HEPA filter are a very helpful solution and can capture a huge 
amount of dust and allergen particles, which can support persons with cystic 
fibrosis with their breathing. 


Devices that are currently less available and harder to find are ones for 
disinfecting surfaces and products. Some smart-tech products do exist for this 
purpose but are mainly for very niche purposes (e.g., disinfecting toothbrushes, 
shoes, toilets etc.) and are harder to afford, requiring more financial 
commitment. A recommendation would be to create more products suited for 
disinfection of treatment equipment used by persons with cystic fibrosis.  


3.8 Energy Saving 


3.8.1 Interests, needs and challenges 


The results of the survey were split in terms of how useful they found “energy-
efficiency” devices to be: 3 answered (most) useful, 1 answered (least) useful, 
and 2 neither agreed nor disagreed. Given the cost-of-living crisis, one 
interviewee responded that they are having to pay much more attention to how 
much energy is being used in their home. 


Persons with cystic fibrosis, as part of their treatment process, will have to use 
a variety of different equipment such as airway clearance devices, aerosols, 
compressors, and nebulisers which can require large amounts of energy usage. 
As one participant mentioned in the interviews, much of this equipment needs 
to be plugged in, and there can be a limit in the amount of plug outlets available. 
Moreover, having so many machines working at the same time can even cause 
the electricity to go out. Constantly using so many electronic devices can result 
in an increase in costs. 


 


3.8.2 Solutions and Recommendations 


There are several smart-home solutions that exist which could support a more 
energy-efficient home: 
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 Smart plugs allow you to plug any gadget or appliance you would normally 
use in a wall outlet and bring it online. It can automatically turn on and off 
on a schedule and programs times of use, remotely turn on and off power, 
and even allow you to see what your total energy consumption is. This 
could be useful with regards to the various machines and equipment that 
are used by persons with cystic fibrosis to help monitor and support their 
health.  


 Smart thermostats can bring large energy savings as they learn your 
habits (including when you most often use your energy), and then save as 
much energy as possible when you are away. 


 Smart bulbs are light bulbs that talk to your WIFI network which you can 
control through your smartphone. You can then control these lights 
remotely.  


 


3.9 Social Participation 


3.9.1 Interests, needs and challenges 


Regarding the topic of social participation, the responses were mixed. When 
asked if “the person feels well-connected to the community in which they live”, 
66,6% responded that they either disagree or fully disagree with the statement, 
whilst the remaining 33,3% fully agreed with it.  


Challenges with social participation were especially prevalent during the COVID-
19 pandemic. Given COVID-19 symptoms often were associated to shortness of 
breath and general respiratory illnesses, persons with cystic fibrosis had to take 
extra precautions particularly when interacting with others.  
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One participant remarked that their social life is very limited, and that they rarely 
see others. It can be difficult to stay connected, particularly when one is self-
shielding from family members/friends who are ill.  The survey results further 
showed that 100% of respondents consider communication devices as ‘useful’ 
or ‘most useful’ to support them in their daily living.  


The experts in the roundtable agreed that there is an existing social participation 
issue for persons with cystic fibrosis, and that loneliness is a common theme 
amongst them. For some, the only people they speak to regularly in-person are 
their physiotherapists and other professionals that support them in a given 
capacity.  


 


3.9.2 Solutions and Recommendations 


Given human interaction is particularly valued, it is important to not digitalise or 
robotise these communication activities (for example, by encouraging 
discussions with robotic devices). Rather, smart-home technologies should only 
help to foster interactions between persons with cystic fibrosis and others they 
may not be able to see in-person. Examples could include smart watches which 
allow for easier calling with just a tap on their wrist. 


Figure 13: The person with CF feels well-connected to the community in 
which they live 
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3.10 E-Learning 


E-learning seems to be a less relevant topic for persons with Cystic Fibrosis. There was very 
little discussion on this topic during the interviews and home observations. Persons with 
cystic fibrosis can seemingly participate well in online learning environments, and therefore 
it was not seen as a key priority for them. This was then agreed by the experts present at 
the roundtable.  


Some participants did highlight the need for a reliable internet connection to engage in e-
Learning. This may not be the case for all persons, especially those who live in more rural 
areas.  


External recommendations 


Several recommendations can be highlighted following the discussions with the experts: 


 Lack of reliability of internet connections is a general issue to keep in mind 
when it comes to application of smart-home technology in the home. This 
is the case particularly for persons living in rural areas, where internet 
speeds can be very slow and thus inhibit the device’s ability to work to a 
full extent. 


 Medically valid data is needed in the CF field and many companies are 
trying to advance proprietary solutions. However, this approach does not 
allow for standardization, which encourages pooling data together to 
design the best possible product/service. This method could allow for the 
creation of a smart-home device that has been co-produced by several 
partners. However, it should also be noted that standardization is 
fundamentally difficult in a highly innovative field in which the next 
development step already lies outside a previously set standard. 


 In line with the above, the experts outline that it would be useful to create 
a software that compiles health measurements taken by each of the smart-
home devices to provide a holistic overview of the person’s current health 
status. These measurements can then be sent to the CF treatment centre 
digitally and allow for quicker diagnoses.  


 Individual clinics supporting persons with CF can conduct research into 
finding better solutions. A way to achieve this can be through partnerships 
with health insurance companies, which can help to support and fund 
these forms of initiatives. These companies can become trendsetters in 
developing smart-home concepts/technologies.  


 When designing smart-home technologies in the future, it is important that 
product designer consider the needs of the persons who will be using the 
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product. Including these persons early in the development process means 
their feedback can be integrated and can result in the creation of a better-
designed product. In this case, including persons with cystic fibrosis means 
one can better anticipate their needs and adapt solutions accordingly. 


 Information on the existence of smart-home devices that could benefit 
persons with cystic fibrosis should be made more widely available. Many 
persons with CF rely on medical staff for recommendations on what 
devices could be of use. Therefore, equipping medical and care staff with 
updated information on recommendations for smart-home devices could 
help to spread its awareness. 


 In addition to all the technical possibilities, it also depends on the patient’s 
willingness to show therapy adherence and to participate in all the 
necessary procedures. This is not always easy for patients due to their 
personal life history and previous experiences, even in a good CF care 
environment. 
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1. Introduction  
Guide to the needs, problems, interests and solutions in the own home for people with 


Down syndrome was developed as part of the SWEET HOME project. SWEET HOME is an 
ERASMUS+ funded project carried out by 6 organisations from 5 different countries 
(Germany, Spain, Italy, Greece and Belgium). The project runs from February 2022 until 
August 2024.  


The aim of the project is to enable people with different types of disabilities to live a more 
comfortable, independent and self-determined life in their own homes. This is to be 
achieved through the use of smart technologies. The ultimate objective is to find suitable 
and affordable technological solutions for people with different kinds of disabilities and 
develop free online learning courses for persons with disabilities themselves, their support 
persons and professionals who work with them. These learning courses should educate the 
aforementioned target groups on the different types of smart home technologies available, 
and how to program and use them.    


In order to achieve this goal, Sweet Home carried out a study to get insight in the needs, 
interests, challenges and solutions in the own home for persons with disabilities. This report 
summarises the results of this study for persons with Down syndrome, which is one of the 
focus groups of the SWEET HOME project, alongside persons with Alzheimer, visual 
impairment, hearing impairment, muscular dystrophy, cystic fibrosis and renal disease. 


 


What is Down syndrome? 


Down syndrome is a genetic condition that influences development throughout life. It is one 
of the most common causes of intellectual disability. 


It is estimated that around 250,000 babies are born with Down syndrome worldwide each 
year. However, it is not clear what is the exact number of people living with Down Syndrome 
worldwide, as accurate data collection can be difficult and varies by country. It is caused by 
the presence of an extra copy of chromosome 21, which leads to delays in physical and 
mental development, as well as a distinct set of physical characteristics. For that reason, the 


 


The physical characteristics of Down syndrome can vary widely among individuals, but there 
are some common features that are commonly associated with the condition. Some of the 
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most common physical characteristics of Down syndrome include a flat facial profile, with a 
small head and short stature. Other common physical features include an upward slant to 
the eyes, short fingers and hands, small ears, low muscle tone, a protruding tongue and a 
single crease across the centre of the palm. It's important to note that not all individuals 
with Down syndrome will have all of these physical characteristics, and the degree of severity 
can vary. Additionally, these characteristics may not be as obvious in older individuals with 
Down syndrome. 


People with Down syndrome may also experience intellectual and developmental delays 
which can affect their cognitive abilities and learning. Some of the common intellectual 
characteristics of Down syndrome could include delays in learning to walk, talk, and perform 
daily tasks. They may also have difficulty with memory, attention, and problem-solving. Also, 
persons with Down syndrome on average score lower on IQ tests compared to the general 
population, they may have difficulty with abstract reasoning and understanding concepts, 
with fine motor skills and coordination and with understanding social cues and social 
interactions. However, the degree of intellectual disability can vary widely among individuals 
with Down syndrome, and some may have IQ scores in the range of typical development. 


Despite these challenges, with the appropriate education, therapy, and support, many 
persons with down syndrome are able to hold jobs and live (partly) independently. A smart 
home can also be a valuable tool for people with Down syndrome, as it can improve their 
level of independence, it can increase safety and foster communication.  


Improved medical care in developed countries is now helping people with Down syndrome 
to live longer, even beyond 60 years - up from only 30 years in the 1970s. It's important to 
remember that Down syndrome is not a disease and cannot be cured. With early 
intervention, education and appropriate medical care, many of the developmental delays 
and health concerns associated with Down syndrome can be mitigated. 


It is also important to recognise that people with Down syndrome are unique individuals, 
with their own strengths and weaknesses, just like anyone else. In this report, we try to make 
some general observations and conclusions, but one should be aware that not everything 
can be applied to a specific individual person. 
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Outline of the report 


Chapter 2 of this report will outline what methodology has been used to carry out the 
analysis, including a description of the interviewees, carried out home observations and 
participants in the expert roundtable. 


Chapter 3 summarises the findings, following the structure of 10 different topics (healthcare 
and monitoring, personal care, home comfort, home security, entertainment, cleaning, 
home mobility, energy saving, social participation and e-learning). For each of the topics, 
interests, needs and challenges will be discussed on the one hand, and solutions and 
recommendations on the other hand.  


Finally, Chapter 4 includes further recommendations for the industry and policy makers.  


 


Disclaimer 


constitute an endorsement of the contents, which reflect the views only of the authors, and 
the Commission cannot be held responsible for any use which may be made of the 
information contained therein. 


 


2. Methodology 
This study is based on 12 completed questionnaires, 12 interviews, 3 home observations 
and an expert roundtable with 10 participants. It was completed by some desk research. 
Due to the low number of questionnaires, interviews and home observations, this report is 
not meant to give an encompassing and representative overview of the needs and 
challenges of persons with Down syndrome, but is meant to point out some insights and 
examples; and also it could not be applied to a particular case.  
 
Questionnaires and Interviews 


The respondents taking part in the questionnaires and interviews were five persons with 
Down syndrome, four family members of persons with Down syndrome, and three 
professionals working with them. The questionnaires and interviews contained questions to 
identify challenges, interests, and opportunities, based on self-assessment for the persons 
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with Down syndrome and external assessment for family members and professionals. They 


home solutions and future learning materials of the SWEET HOME project.  


The respondents came from Spain, Italy, Greece and Belgium. The number of men and 
women who participated is gender balanced, with 7 responses coming from women and 5 
from men. Most respondents indicated they, or their family member or person they support, 
live in a small town (66.7%), where others indicated that they live in a big city (16,7%) or in 
the countryside / isolated house (16,7%). Most respondents indicated that they live in a 
house (66,7%) whereas others indicated they live in an apartment/flat (16.7%) or assisted 


living facility. 
  
.                       Figure 1: Group of people who have answered                                     Figure 2: In which country does the survey take place 
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Figure 3: What type of area do/does the person you care for you live in?        Figure 4: Where do you/does the person you care for live? 


Home Observations 


Three home observations were conducted in Belgium, Italy and Spain. The observations 
were carried out in the place where the person with Down syndrome lives (whether it is an 
institution, a family or their own home), observing the persons who also participated in the 
interview and analysing their previous answers. The observer could choose one out of three 
methods to carry out the observation: 1) by following the structure of everyday routines 
(observing the person throughout the day); 2) according to the spatial and functional layout 
of the living space (while making a tour through the house the person shows how they live 
their daily life); 3) by going over the ten topics of the project. Following the home 
observation, the observer filled out a log sheet summarising the challenges and needs, the 
solutions already in place, and how unmet needs could be addressed by technological 
solutions.  


Expert Roundtable 


During the Expert Roundtable, the preliminary findings of the study were shared with 10 
experts, who could give their expert view on the needs, interests, challenges and solutions 
when it comes to the use of smart solutions in the home for persons with Down syndrome. 
The experts included 2 experts in Domotics, Ambient Assisted Living and Home automation 
(one with no previous engagement with the project and one that has), one interior designer, 
one professional who works with people with down syndrome (he is teacher, guidance 
counsellor and former director of a special education school and in addition, member of 
Association of People with Intellectual Disabilities), a psychologist, a person with Down 
syndrome, and a family member (his brother), and finally an interpreter to help in 
communication. It was done face to face in Spain with the presence of 2 persons online. 
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       Image 1: Picture of the round table about Down syndrome                               Image 2: Picture of the round table about Down syndrome 
 


3. Findings 
Different challenges for persons with Down syndrome to be independent in their homes 
were identified. For example, they often need help from others in several activities like 
cooking, personal hygiene or making coffee because of difficulties with fine motor skills. In 
addition, they have problems with personal healthcare, using technology or managing 
money. They may have cognitive or memory limitations which makes it challenging to 
understand some concepts or to make plans to perform activities with different sequential 
tasks. It is important to focus on their safety because it is one of the main concerns of the 
family and professionals. They are for example afraid about their security when they are 
using items in the kitchen or with the possibility of receiving visits from strangers. Also, they 
sometimes have problems with the communication with others, as sometimes other people 


 with 
others and they could lose the contact with the community. 


It could happen that it will be difficult for persons with Down syndrome to follow some 
instructions without a previous example. For example, during the interviews it came up that 
when the person cannot read, it is needed to use very clear instructions on how to use 
technology, sometimes with images or explanatory videos. It is important to make them 
understand concepts with practical and meaningful examples with concrete steps. 


Some of the people with down syndrome in the research are already using smartphones or 
technical devices, mainly for entertainment or communication. Families are worried that 
they will not be able to call for help if it is needed or in case of emergency, and therefore 
emphasised that this should be easy, fast and effective. 


There were some cases where the person did not know how to control the temperature in 
the house without the support of another family member because the system to control this 
could be difficult. 


Another encountered problem was about healthcare: sometimes they could forget to take 
a pill or a medicine on time, forget to monitor other aspects like the blood pressure, they 
could have problems to follow a diet program and control the food, or to control the intake 
of water. 
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It should be mentioned that a lot of variability in the abilities of people with Down syndrome 
has been found in all steps of the research, from people who had a high degree of autonomy 
to people who needed more support. In some cases overprotection by the environment can 
prevent persons with Down syndrome from doing more activities. This is important because 
some people, with appropriate technology and confidence, could carry out more tasks 
independently and could try to control some technologies by themselves. 


There are several smart solutions available that can help persons with Down syndrome to 
face those challenges, solve their needs and help them in daily tasks in order to achieve to 
live more independently and be more self-determined, such as smart voice assistants, smart 
blood pressure monitors, medication reminders, smart automatic doors and shutters, 
ambient sensors, cooking robots, cleaning robots, smart plugs and even motion sensors can 


om a distance. Also it is possible to use learning 
apps with easy steps or simple smart TVs with remote controllers with big buttons.  


When it comes to the use of smart home technologies, a challenge with this target group 
is that in some cases it is difficult to learn about the different steps to use it and they could 
lose some of the functionalities because of that or in the most difficult cases they could 
totally leave after a while because of demotivation. However, we also encountered cases 
where people with down syndrome were totally capable to use some smart home devices. 
Another problem is to install the technology or configure it according to the personal 
needs, or solve problems when the technology is not working. Most part of the 
respondents to the 


should be very user-friendly and intuitive. In some cases, simplified devices can therefore 
be useful for them.  
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Figure 5: How would you rate your level of IT skills (internet, computer, smartphone)? 


 


 


                                          Figure 6: What is your current knowledge on smart-home devices? 


3.1 Healthcare and Monitoring 


Interests, needs and challenges 


The completed questionnaires, interviews, observations and round table show that 
healthcare and monitoring is one of the most important topics for this target group. 58,3 % 


cases, participants indicated that the person with Down syndrome does not know how to 
monitor important medical aspects such as blood pressure on a daily basis and this could 
be a big problem. We have to take into account that a person with Down syndrome is at 
increased risk of certain heart defects. 


It is also especially important for this target group to have a good nutrition: having a 
balanced diet with fruits, vegetables, lean proteins, and whole grains to manage weight and 
in order to prevent other health problems related with gastrointestinal issues, such as 
constipation and celiac disease. In some cases, it is needed to monitor this, including the 
amount of water that the person has drunk.  


One critical issue is to take the correct medicine at the correct time and reminding to do so 
everyday, as well as remembering whether or not the medicine has been taken that day 
already, or which medicine is the right one for which problem. 
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Some family members said that they are worried in the event of a fall or if some health 
problem suddenly appears. 


  


   
Figure 7: The most useful home devices  Health (e.g. body   measurments, fall alarm) 


 


Solutions and Recommendations 


 There are some technologies, such as ECG devices, pulse oximeters or blood 
pressure monitors, which send the information in real time to doctors or medical 
services. 


 There are many different solutions for meal planning. Most of them are based on 
ion, there are 


apps to track what a person is eating, using AI techniques and image processing to 
recognise food and identify calories. 


 There are smart solutions to monitor water consumption, most of them are based on 
an intelligent water dispenser able to obtain the quantity of water consumed daily or 
in certain moments. 


 There are many different solutions on medication reminders. Not only apps-based 
solutions, but also pills or automatic medicine dispenser. The dispenser gives off an 
alert and releases the medication. There are several app lists for medication 
reminders which can suit a variety of needs (e.g. to encourage users to take 
medications on schedule and commit to daily healthy habits). Also, there are some 
who could answer questions about medications and provide personalised health tips. 
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 Smart refrigerator can scan items from inside, identify them and send updates when 
new or old items are out. It can be a solution to support identification and tracking 
of the diet that is following the user. 


 Falling detectors or movement sensors who could give information or an alarm to 
caregivers. 


 Smart voice assistant which could help to remind several things like schedules for 
medicine or buying some important products of the diet or some recipes.  


 Smart scales: These devices use Bluetooth technology to track weight and send the 
data to a mobile app, allowing to monitor the weight and track progress over time. 
 


 


3.2 Personal Care 


Interests, needs and challenges 


Problems with personal care appears in multiple responses of the interviews and 
questionnaire. Family members state that one of their main concerns is that their family 
member with Down syndrome is unable to take adequate care of themselves in many ways. 
This could be because of problems with fine motor skills, leading to difficulties with tasks 
such as buttoning clothes, tying shoelaces, brushing hair or even brushing teeth. 


The problem of personal hygiene, in particular difficulties in washing and showering, has 
emerged multiple times. In some cases some individuals with Down syndrome may not have 
an understanding of personal hygiene and they may not be aware of the need to maintain 
personal hygiene, but in other cases the problem is that the different required steps to take 
a shower can be difficult for them. 


Moreover, those with cognitive impairments may have more difficulty understanding and 
completing personal care tasks and may need extra support and guidance in some cases. 


 


Solutions and Recommendations 


 Simplified shower usage. The easy use of push buttons and clear labels inside the 
shower can allow individuals to adjust water temperature with ease and increased 
safety. Even there are sophisticated systems such as smart showers.  
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 Smart toothbrushes: These devices use sensors and Bluetooth technology to track 
brushing habits and provide feedback on how to improve oral hygiene.  


 Smart voice assistants. Organisation of sequence of actions is very helpful for 
personal care actions, so any type of reminder and sequence provider can help 
people to their personal care tasks. 


 Smart mirrors: These devices use a built-in camera and voice recognition to provide 
step-by-step instructions on how to perform personal hygiene tasks such as brushing 
teeth and washing the face. 


 Smart showerheads: These devices can be controlled through a mobile app or voice 
commands and can be programmed to dispense a specific amount of water, track 
water usage, and automatically turn off when not in use. 


 


3.3 Home Comfort 


Interests, needs and challenges 


When we look at the results of 
 


In the interviews and home observations, several issues related to home comfort were 
mentioned. Some problems were found with using the thermostat (deciding and applying 
a correct temperature in the house). 


Also, problems with opening and closing shutters were identified, and switching on and off 
the lights. Moreover, due to possible cognitive limitations, it could be difficult for persons 
with Down syndrome to follow instructions for operating appliances and other home 
comfort systems, or to identify their own needs in home comfort in the first place. 


Several respondents indicated they have difficulties with switching on the heater and 
switching on the lights, and some had difficulties with time orientation, or locating things 
inside the house. 


One social worker indicated it would be helpful to receive an alert when the fridge is running 
out of food. Another respondent expressed interest in automatic opening of the front door 
of the apartment.  
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Figure 8: Most useful devices  Automation/comfort (e.g. Alexa services, light control, closing/opening of windows, etc) 


Solutions and Recommendations 


 Use of automatic lights (smart lights). There are different alternatives to control and 
automate the use of lights. Indoor motion sensors which can be used to switch on/off 
lights in specific rooms, or remote control of lights, are only some examples of light 
automation. People with Down syndrome, or even their relatives, can check and take 
control of lighting remotely if it is needed. 


 Use of automatic shutters which could be programmed to open and close at specific 
times or in response to certain conditions, such as changes in temperature or light 
levels. Shutters can be used to control light and ventilation, provide security and 
privacy, and help to regulate temperature and energy usage 


 Smart plugs allow the users to control any connected device (TV, washing machine, 
hey could activate/deactivate 


devices remotely, even caregivers can check the state of the device in real time; it is 
possible to program (schedule) the switching on/off of any device (for instance, switch 
on the washing machine or switch off TV at a certain time) and energy consumption 
can be monitored.  


 Ambient sensors can be used to improve home comfort, for example weather 
stations can give useful information about the weather, including temperature, 
relative humidity, pressure, etc. This information can be used for triggering heating, 
ventilation and air conditioning (HVAC) functionalities. Some facilities implement 
ambient sensors that monitor variables such as CO2, particulate matter, 
formaldehyde, VOC (volatile organic compounds), etc. This monitoring provides 
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useful information about the air quality, usually represented with the AQI (air quality 
index). There are many different plug & play solutions available on the market. 


 


3.4 Home Security 


Interests, needs and challenges 


Devices related to home security are considered as most useful for almost all respondents, and 
safety is also a recurring theme in interviews and at the round table. 


One of the main concerns of the family members is access to the home of unwanted visitors. 


Another safety concern can be the limited awareness of potential hazards, such as open flames or 
while using some household appliances. The person with Down syndrome may not be able to 
recognise certain dangers, and it can happen that they do not know what to do in case of an 
emergency. 


 


 
                Figure 9: Home security (e.g. camera monitoring, alarm) 


Solutions and Recommendations 


 Smart door openers can be used in almost every house. A smart lock can be installed 
on the door, and can be opened securely with a Smartphone or with a code. Smart 
doors can also be controlled with voice commands, which can be especially helpful 
for people with Down syndrome who have difficulty with fine motor skills or who have 
difficulty understanding instructions. Some of those smart doors have automatic 
locking features, which can help ensure that the door is always locked when nobody 
is at home. It is possible to access with a code or a fingerprint scanner, which can be 
easier for people with Down syndrome as they won
system could have a camera or intercom in order to see the person before opening 







 


 


  
 Pag. 17 


the door. The smart door can even identify visitors before allowing them entry, which 
can be especially helpful if the person has difficulties recognising people or 
distinguishing between strangers and friends. In order for this to function, a list of 
trusted visitors, such as family members and caretakers, needs to be created. 


 Voice assistant can be very useful to remind some typical home security actions 
during the day. For example, check the closed door, verify the HVAC state, switch off 
a specific device, etc. Smart assistant can identify and show sequence of action to 
improve security at home. 


 One of the most helpful products to avoid possible problems during cooking are the 
cooking robots. These devices indicate to the user the complete sequence of 
cooking and contribute to avoid possible boiling problems and switching off 
omission.  


 There are many different alternatives to use ambient sensors for security purposes. 
For example: CO sensors are used to prevent carbon monoxide poisoning due to 
incomplete combustion of heaters; automatic electric fire alarms, water detectors 
that warn when floods occur. 


 Security cameras: Install security cameras outside the house and in common areas, 
which can deter unwanted visitors and provide a record of who comes and goes. 


 Install an alarm system which will be easy to operate, with simple buttons or controls 
that can be easily understood and used or with the possibility of being controlled 
with voice commands. A personal emergency response system (PERS) can be 
included, which is a wearable device that the individual with Down syndrome can 
press to call for help in case of an emergency. 


3.5 Entertainment 


Interests, needs and challenges 


Entertainment at home is important for people with Down syndrome for several reasons including 
the mental stimulation that this could provide to them, and it could improve their emotional well-
being reducing stress and anxiety, improving their sense of happiness. Even, some entertainment 
activities in the house could provide opportunities to have some physical activity or unleash their 
creativity. Entertainment can also be an opportunity to socialise with others. 


To the question “the person with disability has access to various entertainment activities at home” 
most agreed or fully agreed, with only 2 respondents that neither disagreed nor agreed. And also, 
almost all respondents indicated that entertainment devices are among the most useful devices 
for people with Down syndrome. 
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It was found in 1 home observation that the person with Down syndrome does not have access to 
any entertainment device. The family gave as a reason that it is because they would not know how 
to use entertainment devices, but the same person uses devices like tablets in the day centre 
without problems, which means that they could use this at home too. 


Sometimes, persons with Down syndrome couldn’t properly use the smart TV, as they had 
difficulties to use the remote control due to their problems with fine motor skills. Moreover, they 
could have problems to understand and follow the instructions to operate the smart TV and it 
could be difficult for them to navigate menus, set up and use the smart TV, or to solve technical 
issues. Finally, they could have limited awareness of potential hazards such as excessive screen 
time. 


Sometimes it could be difficult to find correct apps to play games, listen to music or watch movies; 
or while watching a series to remember which was the last episode that they watched. Finally, 
some people with down syndrome have problems to read properly. 


 


   
Figure 10: The person has access to various entertainment         Figure 11: Most Useful Devices  
Entertainment/                                                                                               activities at home                                                                               
Communication activities (e.g. smartphone, smart tv) 
 


Solutions and Recommendations 


 Using smart TV with a voice remote controller, to avoid remote controls with small 
buttons. The TV can be programmed to turn off after a certain period of time in order 
to avoid excessive screen time. 


 Another good solution is to simplify the interface of several entertainment devices 
like reducing the number of options and menus and increasing the size of text and 
icons. Using those devices could cover some entertainment necessities like playing 
games, listening to music, and watching series or movies.  
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 Smart voice assistant could help to play music or listen audiobooks and they can be 
controlled with voice commands.  


 


3.6 Cleaning, cooking and household activities 


Interests, needs and challenges 


Based on the interviews, home observations and round table, one of the main challenges 
for persons with Down syndrome is to perform basic daily tasks such as cleaning, cooking 
and household activities. However, this problem comes less to the forefront in the 
questionnaire, as half of the respondents thought that this could be a problem while the 


 


 


 
   Figure 12: Cleaning the home is a challenge for the person with disability 


The term household activities can cover many things like cleaning, cooking, tidying up and  
shopping. 


A person with Down syndrome can experience problems in activities like dusting, sweeping, 
mopping, vacuuming, doing the laundry, and other cleaning tasks due to their problems 
with fine motor skills which can make it difficult to do activities that require precision and 
dexterity. It can also be difficult for them to know what to do and how to do some tasks for 
which instructions need to be followed (for example the use of a washing machine), or they 
can forget to do certain tasks. Moreover, they could have problems to manage their time to 
clean and they could start an activity and not finishing on time. 
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Cooking was mentioned already under previous topics because persons with Down 
syndrome can have problems using kitchen appliances. It therefore often happens that 
family members support them in these tasks or that they are not allowed to do any of these 
activities. This can affect their potential independence and autonomy. 


In addition, safety problems may also arise with the use of cleaning products or domestic 
appliances. Again, they may have difficulties to recognise potential dangers; and finally, to 
remind how a concrete household appliance works. 


About shopping, they could have problems to manage money and to decide and remember 
which products to buy.  


 


Solutions and Recommendations 


 Smart voice assistant can be used to remind cleaning shifts or other daily tasks. They 
could give voice instructions to remind them to perform those tasks or even set a 
timer to warn them when they are cooking. Even, it could be used to control other 
smart devices in the kitchen such as lights, ovens, and stoves 


 Currently there is the possibility to use voice-controlled appliances in the case of 
ovens, stoves or microwaves which make it easier to control them and which increase 
safety. 


 


avoid possible problems during cooking are the cooking robots. These devices 
indicate to the user the complete sequence of cooking and contribute to avoid 
possible problems. 


 Use of cleaning robots, like robotic vacuum cleaner that can be programmed (even 
by voice) to clean, mop and disinfect specific areas of the home. 


 Smart timers: Smart timers can be used to set and monitor cooking times, and can 
be controlled by voice commands, which can be especially helpful for people with 
Down syndrome who have difficulty with time management.  
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3.7 Home mobility 


Interests, needs and challenges 


Most of the participants taking part in the survey and interviews indicated that the person 
with Down syndrome does not have great difficulties to move inside home. To the question 


agreed. In one observation, a problem with the stairs at the entrance to the house was 
identified. 


Also, people with Down syndrome may have difficulty to move quickly in the event of an 
emergency, making it harder for them to escape a dangerous situation, moreover because 
they could not understand why it is an emergency situation or what they need to do. 


 
Figure 13: The person with disability has difficulties in moving around their home 
Solutions and Recommendations 


 For problems with climbing stairs, handrails can be installed to help the person up 
the stairs, using a motorised chair that works by voice commands and also connects 
certain household appliances when it detects that the user is coming home, such as 
turning on lights or the heating. 


 Technological visual cues can be installed to help individuals with Down syndrome 
to move inside their home. For example, lights can be set to turn on when someone 
enters a room, or a visual indicator can be set up to show the location of the person 
in the home. 
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3.8 Energy saving 


Interests, needs and challenges 


Based on the questionnaire, energy saving is not one of the most important topics for 
persons with Down syndrome or their family members, with a wide variety of different 
responses on this issue. Maybe the data will change in the future as society becomes more 
aware of the importance of taking action on these issues. 


 
     Figure 14: Most Useful Devices  Energy (e.g. energy management) 
 


Some problems related to energy saving/sustainability were identified. For example, one 
person with Down syndrome did not know how to recycle and how to separate the different 
kinds of garbage, as he had a problem of categorization to divide the household waste. 


Also, i
trying to not waste it. In other cases they do not understand why it is needed to turn off the 
light or to close the tap. 


Solutions and Recommendations 


 A personalised virtual assistant could help boost energy efficiency at home. The 
assistant provides targeted advice on the energy-saving potential of electrical 
appliances. It provides households with an easily referenced source of information 
on how to best manage energy consumption. 


 An AI based camera system can be used for waste management. Those cameras use 
machine learning algorithms to identify and classify different types of waste, such as 
food scraps, paper, and plastics. The system can also detect and identify objects and 
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materials that do not belong in the waste stream, such as hazardous materials, and 
can give an alert to take appropriate action. Finally, the system can track the volume 
of waste in the home and alert the person with Down syndrome when the garbage 
or recycling needs to be taken out. 


 Using Apps for visual monitoring of energy consumption. In fact, most energy 
distributors already offer visual apps for monitoring energy consumption  maybe 
some of them should improve the way of explaining it in a simpler way. 


 The use of a Smart thermostats which can be programmed to adjust the temperature 
in the home based on occupancy or time of day, which can help reduce energy costs 
and save money. 


 Having smart plugs because they allow the users to control any connected device 


activate/deactivate devices remotely, caregivers can check device state in real time, 
it is possible to program (schedule) the switching on/off of any device (for instance, 
switch on the washing machine or switch off TV at a certain time) and finally energy 
consumption can be monitored. 
 


3.9 Social Participation 


Interests, needs and challenges 


About the topic of social participation, some of the respondents indicated that the person 
with Down syndrome is not well-connected with the community, but the answers are not 
univocal: Some people with Down syndrome may have problems in terms of social 
participation, but others may not. 


A problem that was detected was the correct use of social media. In some cases the person 
does not understand properly which kind of message they could post on different social 
media channels, or they would not understand which kind of messages could be considered 
as inappropriate.  


In social situations people with Down syndrome may have cognitive difficulties, such as 
memory or attention deficits, which can make it difficult to understand and participate in 
those kinds of situations. It is also possible that people who interact with them have a lack 
of understanding of the capabilities of a person with Down Syndrome and may 
underestimate or overestimate their potential for social participation.  
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Finally, people with Down syndrome may have difficulties communicating effectively with 
others, because they could have articulation problems, vocabulary difficulties or to express 
emotional messages, wants or needs. They can also have problems to understand non-
verbal communication such as body language or facial expressions which can make it 
difficult to participate in social interactions and activities. 


 
 Figure 15: The person with disability feels well-connected to the community in which they live in 
 


Solutions and Recommendations 


 Apps for social media control. 
 There are solutions for GPS tracking to facilitate that they could go to social activities 


in a safer way. 


 


3.10 E-learning 


Interests, needs and challenges 


E-learning is a topic that is progressively gaining more importance because it allows for 
flexible and convenient access to educational materials and resources, it can also facilitate 
remote learning and can make education more accessible to people in areas without access 
to traditional schools or in case that they could have physical problems to move. It is needed 
to take into account that some social contact ant interaction is recommended for people 
with Down syndrome because they could develop social skills and build relationships to 
have a good social network; for that reason, exclusive e-learning is not recommended. 
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Additionally, some problems were found with reading or writing, or other learning 
difficulties which may limit their access to this kind of training and its effectiveness.  


 


Solutions and Recommendations 


 There are learning apps available adapted to people with Down syndrome like 
 to  teach word recognition, spoken language, attention and 


listening skills, in addition to hand-eye co-ordination or apps which are designed to 
teach basic knowledge through assistive games. 


 Use of multi-sensory e-learning to combine visual, auditory, and kinesthetic 
elements to engage multiple senses and make learning more interactive. 
 Use of adaptive learning which is a system that uses technology to adjust the 


learning experience based on the individual student's needs, abilities, and 
progress. It uses data and algorithms to personalise the learning content, pace, 
and feedback for each student. 


 Utilisation of some assistive technology e-learning: This type of e-learning uses 
specialised software and tools, such as text-to-speech, to help when someone 
has difficulty with reading or writing. 


 E-learning could be based in videos, animations and other visual aids to explain 
concepts and make learning more engaging; this could solve the problem with 
reading and writing. 


 


4. Recommendations for the industry 
 The technology for persons with Down syndrome should be simple and very easy to 


use. Therefore it is important to design the devices with simple and intuitive 
interfaces that are easy to navigate. 


 It is a good idea to add voice control to most of the devices in a house of a person 
with Down syndrome because that makes easier to use for them. 


 Install large buttons and high-contrast colours because persons with Down 
syndrome can have problems with small buttons or low-contrast colours.. 
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 Persons with Down syndrome should be involved in developing and testing of 
products. When products are designed for them, it is better if they could give their 
direct opinion. 


 


Future developments 


It is important that the smart home industry will focus on solving some unsolved problems 
for improving the independency and autonomy of people with Down syndrome in their 
homes. 


It could be a good idea to develop a communication system which could understand 
some non-verbal language of people they interact with to help persons with Down 
syndrome understand, and also of the persons with Down syndrome themselves, as they 
can have problems to express some feelings or needs. This system will help the 
communication and help to avoid misunderstandings. Also, a system to understand some 
difficult expressions which could have abstract meanings could be helpful. 


More can be done to simplify the use of Smart TVs and other entertainment media, 
because the new television with streaming platforms is sometimes difficult to use for this 
target group. 


Some industry efforts would have to go into improving safety inside kitchens and making 
this process easier, there is some progress but it could be further developed in the future. 


It is the same case of healthcare, especially for the daily monitoring of important medical 
issues in order that professionals could receive this information immediately and users 
could receive feedback as soon as possible, including recommendations for action if 
necessary. 


Solutions for the identification of persons as strangers or friends can be improved, when a 
person is coming to visit their house, in order to improve their safety to avoid unwanted 
visits. 
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Finally, there have been a lot of positive developments over the past years, but now there 
should be a focus on reducing the price of devices, as otherwise it could be very difficult 
to install them in real houses. 
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1. Introduction  
Guide to the needs, problems, interests and solutions in the own home for people with 


Hearing Impairments
is an ERASMUS+ funded project carried out by 6 organisations from 5 different countries 
(Germany, Spain, Italy, Greece and Belgium). The project runs from February 2022 until 
August 2024.  


The aim of the project is to enable people with different types of disabilities to live a more 
comfortable, independent and self-determined life in their own homes. This is to be 
achieved through the use of smart technologies. The ultimate objective is to find suitable 
and affordable technological solutions for people with different kinds of disabilities and 
develop free online learning courses for persons with disabilities themselves, to support 
persons and professionals who work with them. These learning courses should educate the 
aforementioned target groups on the different types of smart home technologies available, 
and how to program and use them.    


In order to achieve this goal, Sweet Home carried out a study to get insight in the needs, 
insterests, challenges and solutions in the own home for people with disabilities. This report 
summarises the results of this study for persons with Hearing Impairments, which is one of 


Down syndrome, visual impairment, muscular dystrophy, cystic fibrosis and renal disease. 


 


What is Hearing Impairment? 


Hearing impairment as a disability category is similar to the category of deafness, but it is 
important to clarify that it is not the same. The official definition of a hearing impairment by 
the Individuals with Disabilities Education Act (IDEA) is as "an impairment in hearing, 
whether permanent or fluctuating, that adversely affects a child's educational 
performance." 


loss, from mild to profound, including those who are deaf. A hearing loss above 90 decibels 
is generally considered deafness, which means that a hearing loss below 90 decibels is 
classified as a hearing impairment. 
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The National Dissemination Center for Children with Disabilities (NICHCY) explains that 
hearing loss falls into four subcategories: conductive, sensorineural, mixed and central. 


Typically, hearing loss is categorized as slight, mild, moderate, severe or profound, 
depending on how well an individual can hear the frequencies that are commonly 
associated with speech. 


Educational obstacles related to hearing impairments stem from the typical means for 
communication that are used in mainstream education. On this sense, it is necessary to 
underscore the difficulty that hearing impaired people can have in producing speech, 
resulting from potential language development problems related to hearing impairments. 
Arizona s Department of Education s Parent Information Network notes that, “Since children 
with hearing impairments are unable to receive some sounds accurately, they often cannot 
articulate words clearly.” 
Outline of the report 


Chapter 2 of this report will outline what methodology has been used to carry out the 
analysis, including a description of the interviewees, carried out home observations and 
participants in the expert roundtable. 


Chapter 3 summarises the findings, following the structure of 10 different topics (healthcare 
and monitoring, personal care, home comfort, home security, entertainment, cleaning, 
home mobility, energy saving, social participation and e-learning). For each of the topics, 
interests, needs and challenges will be discussed on the one hand, and solutions and 
recommendations on the other hand.  


Finally, Chapter 4 includes further recommendations for the industry and policy makers.  


 


Disclaimer 


The Eu
constitute an endorsement of the contents, which reflect the views only of the authors, and 
the Commission cannot be held responsible for any use which may be made of the 
information contained therein. 
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2. Methodology 
This study is based on 12 completed questionnaires, 12 interviews, 4 home observations 
and an expert roundtable with 7 participants. It was completed by some desk research. 
Due to the low number of questionnaires, interviews and home observations, this report is 
not meant to give an encompassing and representative overview of the needs and 
challenges of persons with hearing impairments, but is meant to point out some insights 
and examples.  
 
Questionnaires and Interviews 


The respondents taking part in the questionnaires and interviews were 4 persons with 
hearing impairment, 5 family members of persons with hearing impairments, and 3 
professionals working with them. The questionnaires and interviews contained questions to 
identify challenges, interests and opportunities, based on self-assessment for the persons 
with hearing impairment and external assessment for family members and professionals. 


T skills and familiarity and interest in 
smart home solutions.  


The respondents came from Germany, Spain, Italy, Greece and Belgium. Most respondents 
indicated they, or their family member or person they support, live in a small town (41.7%), 
whereas others indicated they live in a big city (33.3%), or village (8.3%). Most respondents 
indicated that they live in a house (66.7%), whereas others indicated they live in an 
apartment/flat (33.3%).  


     
Figure 1: In which country does the survey take place?            Figure 2: Where do you/does the person you care for 
live in? 
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Home Observations 


Four home observations were conducted in Belgium (1), Germany (1), Greece (1) and Spain 
(1). The observations were carried out in the place where the person with a disability lives 
(whether it is an institution, a family or their own home), observing the persons who also 
participated in the interview and analysing their previous answers. The observer could 
choose one out of three methods to carry out the observation: 1) by following the structure 
of everyday routines (observing the person throughout the day); 2) according to the spatial 
and functional layout of the living space (while making a tour through the house the person 
shows how they live their daily life); 3) by going over the ten topics of the project. Following 
the home observation, the observer filled out a log sheet summarising the challenges and 
needs, the solutions already in place, and how unmet needs could be addressed by 
technological solutions.  


 


Expert Roundtable 


During the Expert Roundtable, the preliminary findings of the study were shared with 4 
experts, who could give their expert view on the needs, interests, challenges and solutions 
when it comes to the use of smart solutions in the home for persons with hearing 
impairments. The experts included an expert in domotics, two experts in interior design and 
architecture, one sign language interpreter and two hearing impaired 
from ENS Palermo, the National entity of deaf people).  


 


3. Findings 
The main challenge for persons with hearing impairment revolves around security. The 
people interviewed (persons with a hearing impairment, family members and professionals 
working with them) in this case expressed that they have corcerns for their safety at their 
own homes, being even more troubling, outside their home. In the rest of the areas 
regarding their daily lives in their homes, the subjects explained that they d
problem or difficulty about it, as they already use smartphones and other automatic devices 
to help them with the routine activities (vibration alarm to wake up, lighting or vibration 
indicator when the oven is finished, and so on). 
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Figure 3: What benefits do you expect can be achieved by the person you support from smart home 
technologies? 


 


There are several smart solutions available that can help persons with hearing impairment 
to complete daily tasks and live more independently, such as reminders through vibration 
or lightning systems. Motion sensors can help to simplify their life, for example by opening 
or closing automatically the door. In addition, phone apps can be used to indicate when the 
intercom vibrates, when the house is closed, when a dog barks, or many other possible 
situations that may be difficult to identify for people with a hering impairment. Another 
instrument that a participant to the roundtable said that was very useful for him, was having 
the phone connected to the smart watch that gives all the most important notifications he 
needs. Regarding social participation, the problems were associated to fear in 
understanding people. No problems were reported regarding entertainment. The experts 
also gave their profesional view and suggested some Smart and technological solutions that 
could be very helpful for people with hearing impairment. For instance: 
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- Hardware that captures the needs of the environment and sends them on mobile 
devices (mobile phones, smart watches). 


- Intendi me: smart device with very similar functions, but with the advantage that you 
are able to take them anywhere
travelling. 


- App that translates language and other innovative solutions. 
 


 


 


 


 


 


 


 


 


Figure 4: How would you rate your level of IT skills (internet, computer, smartphone)? 


 


3.1 Healthcare and Monitoring 


Interests, needs, challenges and solutions 


It should be noted that 50% of participants with hearing impairment reported that it was not 
useful for them to have devices related to this topic, since they do not experience  health 
problems that require it. However, the responses of family members were quite different, 
with 60% thinking it would be useful, in contrast to 20% who think it is not useful. As for the 
professionals interviewed, we found parity, since 33.3% think that it is not useful, and 33.3% 
think that it could be useful for people with hearing disabilities to have devices that help 
them monitoring different health measurements.  


During the roundtable with experts, no solutions were given about this point, since the 
meeting was more focused on the main problems that hearing impaired persons expressed 
they have in their daily life, which will be discussed in more detail in its corresponding 
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section. However, regarding healthcare and monitoring, the problems reported had to do 
with communication when they have to arrange an appointment with the doctor or 
explaining their situation in the consultation itself. The smart solution for this could be a 
smartphone with a real time transcribing app to understand what the doctor says, so they 
are able to monitor their health more independently.  
 


 
Figure 5: The most useful home devices  Health (e.g. body   measurments, fall alarm 


 


3.2 Personal Care 


Interests, needs, challenges and solutions 


As explained in the previous section, people with hearing impairment in most of the cases 


home solution regarding helping them with personal care. As it can be seen on the graphics, 
all groups do not think that people with hearing impairment have problems when it comes 
to washing, using the bathroom, etc. Therefore, it would not be necessary to install smart 
home devices of this type in their homes, unless of course we are talking about elderly 
people. What could be useful are smart devices that warn when the water is still open, or 
automatic opening and closing of the bathtubs by motion sensors. Although they are not 
essential, these tools can greatly facilitate people s lives in their homes. 
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Figure 6: The person finds it difficult to properly clean themselves 


3.3 Home Comfort 


Interests, needs, challenges and solutions 


When we look at the results of the survey, we see that home comfort can be important for 
this target group: 75% of people with hearing impairment found devices for 
automation/comfort (alexa, light control, opening/closing of doors) (most) useful. 40% of 
the family members interviewed agreed on this, and we also find parity in this case for the 
professionals, with a 33,3% that find it useful. 


In the interviews and home observations, several issues related to home comfort were 
mentioned. The respondents indicated they 
doorbell, so they need an alternative. The Smart home solution proposed was to have a lght 
and vibration alarm clock on the pone or smartwatch. Regarding the door, a light indicator, 
light dimming or flashing can be installed to know when someone knocks or rings the door 
bell. 
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Figure 7: Most useful devices  Automation/comfort (e.g. Alexa services, light control, closing/opening of 
windows, etc) 


 


3.4 Home Security 


Interests, needs, challenges and solutions 


When we talk about safety at home, it is the issue that most concerns hearing impaired people, and 
where smart solutions can thus be most helpful. Safety concerns for hearing impaired persons come 
up in situations like fire, gas leaks, when someone strange enters the house, security when there’s 
no one at home, or making an emergency call. 75% of the people with hearing impairment, 80% of 
the family members and 100% of the professionals found home security (e.g., camera monitoring, 
alarm) useful. Some of the smart solutions discussed about this issue are the followings: 


 


- Gas and fire alarms connected to bed vibration. 


- Presence simulation with automatic shutters movement and lights to avoid intrusions. 


- Strobe lights alarms also for intrusions. 


- Smart camera with face recognition. 
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Figure 8 - Home security (e.g. camera monitoring, alarm) 


 


3.5 Entertainment 


Interests, needs, challenges and solutions 


Entertainment at home is important for persons with hearing impairments, but they don’t really 
expressed having difficulties on this issue, as they already have the smart solutions at their homes. 
In fact, 75% of the respondents with a hearing impairment expressed having access to various 
entertainment activities at home, coinciding with 80% of family members who expressed this about 
their relative. The difficulties that a person with a hearing impairment can have regarding 
entertainment is related to understanding movies and other tv programs, and issues related to 
access to online services (some support voice over for example). So, the solution proposed in this 
case is to install transcribing software, which doesn’t need internet connection.  


       
Figure 9: The person has access to various entertainment   Figure 10: Most Useful Devices  Entertainment/                                                                                               
activities at home                                                                         Communication activities (e.g. smartphone, 
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smart tv) 
 


 


3.6 Cleaning, cooking and household activities 


Interests, needs, challenges and solutions 


From the questionnaires and interviews, 100% of people with hearing impairment totally 
disagree with the statement that they find it difficult to clean their home. The family 
members 


would be useful to have some devices that could facilitate these kind of tasks, for example 
to know  when the washing machine has finished. In this case, there are on the market Smart 
washing machine/dishwasher that have incorporated the possibility to receive notifications 
connected to a smartwatch or a smartphone. 


 


 
Figure 11: Cleaning the home is a challenge for the person 


3.7 Home mobility 


Interests, needs, challenges and solutions 


When we talk about mobility within their homes, all groups showed the same answer: they 
all totally disagree that people with hearing impairments have difficulties in moving around 
their home. The only issue about this that was reported during the observations, is that they 
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sometimes to move around in  their home, as they can prefer to stay in the same room with 
others in case someone needs them. A simple smart solution can be a smartphone or 
smartwatch notification with vibration that warns the person when someone is calling 
him/her. 


 


 
Figure 12. The person with disability has difficulties in moving around their home 


 


3.8 Energy saving 


Interests, needs, challenges and solutions 


Based on the questionnaire, 75% of the people with hearing impairments neither disagreed 
nor agreed when they were asked if their home is energy efficient, and 25% fully agreed. 


During the observations, a high spending on the heating system was reported, which is 
usually controlled with a chronothermostat. To optimise this, a smart thermostat can be 
used which can be controlled through the smartphone. 


 


 


 







 


 


  
 Pag. 16 


 
Figure 13. The person with disability home is energy-efficient 


 


3.9 Social Participation 


Interests, needs, challenges and solutions 


When it comes to social participation, some of the respondents and participants indicated 
specific needs, whereas others were satisfied with their social life. The responses to the 


spread: 50% fully agree and the other 50% neither disagree nor agree. 


The problems concerning communication with other people can decrease the number of 
social relations. When a person with hearing impairment needs to call someone, any use of 
non-Bluetooth technologies to call people/listen to people is very difficult. To solve this and 
enhance social participation, a real time transcribing app can be used, one that is able to 
transcribe the oral communication, but also vice versa, the signed language into oral 
communication. 
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Figure 14. The person with disability feels well-connected to the community in which they live in 


3.10 E-learning 


Interests, needs, challenges and solutions 


E-learning seems by far the least relevant topic for persons with hearing impairments. The 
topic of e-learning did not come up in the interviews and home observations. However, the 
participants expressed that it would be very helpful to have some kind of resource to go to 
in order to know the smart devices proposed and how to use them. Fortunately, these will 
be one of the activities and results developed in this project. 


 


4. Recommendations for the industry 
 Public funding should be available to purchase smart devices. 


 Create social awareness about the needs, problems and inclusion of people with 
hearing impairments; give voice to the existing public entities, associations for deaf 
and hearing impaired, etc. 


 When it comes to marketing and selling, an issue with smart home devices for 
persons with hearing impairments is the lack of certainty that one will be able to use 
these products for a long time. Due to the fast technology improvement, the smart 
devices  may become useless in a relatively short time. This can prevent people from 
buying helpful devices, especially if they are expensive. 







 


 


  
 Pag. 18 


 Persons with hearing impairments should be involved in developing and testing of 
products. 


 It is important to not make assumptions on the needs of individuals  we should not 
generalise as needs and preferences can be very different from person to person.  
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1. Introduction  


1.1. What is SWEET HOME about? 


This 
 was developed as part of the SWEET HOME project. SWEET HOME is 


an ERASMUS+ funded project carried out by 6 organisations from 5 different countries 
(Germany, Spain, Italy, Greece and Belgium). The project runs from February 2022 until 
August 2024. 


The aim of the project is to enable people with different types of disabilities to live a more 
comfortable, independent and self-determined life in their own homes. This is to be 
achieved through the use of smart technologies. The ultimate objective is to find suitable 
and affordable technological solutions for people with different kinds of disabilities and 
develop free online learning courses for persons with disabilities themselves, their support 
persons and professionals. These learning courses should educate the aforementioned 
target groups on the different types of smart home technologies available, and how to 
program and use them. 


In order to achieve this goal, Sweet Home carried out a study to get insights in the needs, 
interests, challenges and solutions in the own home for persons with disabilities. This report 
summarises the results of this study for persons with muscular dystrophy and other 
neuromuscular diseases, which is one of the focus groups of the SWEET HOME project, 


rment, visual 
impairment, cystic fibrosis and renal disease. 


 


1.2. About muscular dystrophy and neuromuscular 
diseases 


Muscular dystrophies are a group of muscle diseases caused by mutations in a 
genes. Over time, muscle weakness decreases mobility, making everyday tasks difficult. 
There are many kinds of muscular dystrophy, each affecting specific muscle groups, with 
signs and symptoms appearing at different ages, and varying in severity. Muscular dystrophy 
can run in families, or a person can be the first in their family to have a muscular dystrophy. 







 


 


  
 Pag. 4 


There may be several different genetic types within each kind of muscular dystrophy, and 
people with the same kind of muscular dystrophy may experience different symptoms. 


Outcomes depend on the specific type of disorder. 


In this study research partenrs decide to expand investigation also to other neuromuscular 
disease (like SMA disease) that cause the same functional problems. 


1.3. Outline of the report 


This report presents the problems, solutions, and recommendations identified through field 
research with persons with muscular dystrphy and other neuromuscular diseases, family 
members and professionals. 


Chapter 2 outlines what methodology has been used to carry out the analysis, including a 
description of the interviewees, carried out home observations and participants in the 
expert roundtable. 


Chapter 3 summarizes the findings, following the structure of 10 different topics (healthcare 
and monitoring, personal care, home comfort, home security, entertainment, cleaning, 
home mobility, energy saving, social participation and e-learning). For each of the topics, 
interests, needs and challenges will be discussed on the one hand, and solutions and 
recommendations on the other hand.  


Finally, Chapter 4 includes further recommendations for the industry and policy makers. 


1.4. Disclaimer 


constitute an endorsement of the contents, which reflect the views only of the authors, and 
the Commission cannot be held responsible for any use which may be made of the 
information contained therein. 


 


2. Methodology 


This study is based on 22 completed questionnaires, 22 interviews, 4 home observations 
and an expert roundtable with 10 participants. It was completed by some desk research. 
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Due to the low number of questionnaires, interviews and home observations, this report is 
not meant to give an encompassing and representative overview of the needs and 
challenges of persons with muscular dystrophy and neuromuscular deseases, but is meant 
to point out some insights and examples 


2.1. Questionnaire and interviews 


The respondents of the questionnaires and the interviews were 12 persons with muscular 
dystrophy or other neuromuscular diseases, 5 family members and 5 professionals that 
works with those persons.  


The questionnaires and interviews contained questions to identify challenges, interests and 
opportunities, based on self-assessment for the persons with muscular dystrophy and 
external assessment for family members and professionals. They also contained questions 
abo  


The respondents came from Germany (27,3%), Italy (27,3%), Belgium (22,7%), Greece(13,6%) 
and Spain (9,1%) and are a well mixed sample in terms of gender (45,5% male, 54,5% female). 


Most respondents indicated they, or their family member or person they support, live in a 
small town (45,5%), whereas others indicated they live in a small town (45,5%), or a village 
(31,8%). More than half of the respondents indicated that they live in an apartment/flat 
(59,1%), whereas the others indicated they live in a house (31,8%), one respondent live in an 
assisted living facility and another one indicated that he lived in another type of 
accomodation. 
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2.2. Home observations 


Four home observations were conducted: 2 in Italy, 1 in Germany and 1 in Belgium. The 
observations were carried out in the place where the person with a disability lives (whether 
it is an institution, a family or their own home), observing the persons who also participated 
in the interview and analysing their previous answers. The observer could choose one out 
of three methods to carry out the observation: 1) by following the structure of everyday 
routines (observing the person throughout the day); 2) according to the spatial and 
functional layout of the living space (while making a tour through the house the person 
shows how they live their daily life); 3) by going over the ten topics of the project. Following 
the home observation, the observer filled out a log sheet summarising the challenges and 
needs, the solutions already in place, and how unmet needs could be addressed by 
technological solutions. 
 


2.3. Expert Round Table 


During the Expert Roundtable, that was held online, the preliminary findings of the study 
were shared with 7 experts (+3 participants from AIAS Bologna that organised the meeting), 
who could give their expert view on the needs, interests, challenges and solutions when it 
comes to the use of smart solutions in the home for persons with mucular dystophy and 
neuromuscular diseases. The experts included 1 expert in domotics, 2 professionals that 


Figure 1 Gender of respondent Figure 2 Areas of residence 
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work with people with disability, 1 interior designer, 2 persons with disabilities and 1 other 
representative of SWEET HOME partnership.  
 


3. Findings 


Different challenges for persons with neuromuscular disease to be independent in their 
homes were identified. It is necessary to distinguish well between the various stages of the 
disease because in latter stages of ilness they rely on caregivers to support them in a lot of 
different activities. So, in advanced stages of the disease the possibility offered by smart 
home applications could be the only way to autonomy thanks to the possibility to use 
different human-machine interface. 


Indeed the 95% of respondents expect benefit from smart home technology for 
independent living. See figure below. 


 
Figure 3: Muscular Dystrophy, type of benefits connected with smart home 


Cleaning, personal healthcare, mobility and automation/comfort are key challenges as 
emerges from interviews of people with disabilities, family members and professionals. 


The inability to move around themselves around the house is one of the most important 
problem, even if most of them is able to use an electronic wheelchair to solve this problem 
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(in accessible home). If home is not accessible elevators, stairlifts or chair lifts are very 
important both for people with disability and caregivers. 


  
Figure 4  : Muscular Dystrophy, usefulness of technologies for home mobility 


Both person with disability, family members and professional have a good level of 
information technology skills. As the figure below shows the advenced and expert level is 
near 60% of respondents. 


 
Figure 5: Muscular Dystrophy: Level of IT skills 


A good knowledge of what smart-home means emerges from respondents: 54,5% have 
some knowledge of it, 22,7% have already bought some device and 16,2% use smart home 
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 maybe because of the  age of respondents, that 
the of 16,2 % uses smart home products regularly and the 13,6% of interviewed is able to 
program that devices. See the figure below. 


 
Figure 6: Muscular Dystrophy: current knowledge about smart home 


There are several smart solutions available that can help people with neuromuscular disease  
to complete daily tasks and live more independently: they are mostly single smart devices 
(54,5%) such as smart thermostat, smart TV, motorized curtains or simple home automation 
systems (40,9%) based on smart speakers with smart lighting system with motion sensors, 
smart sockets, IR controllers and wi-fi cameras. 
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Figure 7: Muscular Dystrophy, existing smart home devices 


People with disability consider smart devices useful (22,7%) or very useful (45,5%) and all the 
respondents have no difficulties in installing them (more than 70%) but most of them find 
problems with regulations, with compatibility with wi-fi bands or difficulty in handling or 
software  that sometimes  can be cause of difficulties. 


Main concerns with smart technologies deals with high costs of smart systems (for 77,3% of 
respondents). Another problem is that most of the existing solution are not well designed 
in terms of accessibility (45,5%).  


Further issue  that emerged during observations and roundtable is the integration of the 
solutions: there are different good solutions, but they hardly could be integrated between 
them (for example, each smart devices use different apps). 


 


3.1. Healthcare & monitoring 


3.1.1. Interests, needs and challenges 


There is a great interest for sensor for personal healthcare: smart sensors could allow to 
manage not just the measurement of the data but also the monitoring part from professional 
or informal caregivers, but this kind of network should be in charge to national health 
system. 
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For more than 70% of people with disability smart health monitors are useful or the most 
useful products, this percentage reach 80% for family members and even to 100% for 
professionals. 


 


 


Figure 8 The most useful home devices  Health (e.g., body measurements, fall alarm) 


 


3.1.2. Solutions and Recommendations 


There are different devices that are already in the market like blood pressure monitors, pulse 
oximeters, wi-fi scales, sleep analysers, smart thermometers, smart-watches with ECG 
monitor, wristbands with fall alarms that communicate with caregivers. etc. 


During the roundtable emerged the usability is one of the main issues for people with arms 
mobility problems when dealing with devices like smart-watch as motion gestures are a 
common way of interacting with smart-watches. 


3.2. Personal care 


3.2.1. Interests, needs and challenges 


Problems with personal care management appeared in multiple responses of the interviews 
and questionnaire. For 72,8% of respondents the persons with disability find it difficult to 
properly clean themselves autonomously. The problem is perceived critical more from 
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professionals (100%) than family members (80%) and person with disability (a bit more than 
60%). 
 


 


 


3.2.2. Solutions and Recommendations 


Usefulness of smart toilets to solve problem of personal care were highlighted during both 
observations and roundtable with experts even if these are generally expensive solutions. 
However, as a big help for personal care comes from caregivers, bathroom usability could 
be a help for caregivers supports. 


For bathroom fixtures a helpful solution for caregivers is an external hand shower near 
toilets. 


The presence of a lifter for bathtub can solve the problem of its usage, but it is not a 
need of transfer the person from the 


wheelchair to the lifter that would still involve a caregiver. The best solution for accessible 
bathroom is a floor-level shower.  


A body drier, a device that aims to make the drying process after a shower or bath easier 
could be useful for autonomy in personal care. 
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3.3. Home comfort 


3.3.1. Interests, needs and challenges 


When we look at the results of the survey, we see that home comfort can be very important 
for this target group. The 88% of people with neuromuscular disease found devices for 
automation/comfort (Alexa, light control, opening/closing of doors) useful and very useful. 
The 80% of the family members interviewed agreed on this, and we also find a similar 
response for the professionals, with a 100% that find it useful and very useful. 


 


 
Figure 9 Most useful devices  Automation/comfort (e.g., Alexa services, light control, closing/opening of windows, etc) 


During interviews, home observations and experts round table several issues related to 
home comfort were mentioned because of the great support that home automations can 
provide in accessibility and autonomy. This is especially true because of the motor problems 
of people with this type of disease. 


 


3.3.2. Solutions and Recommendations 


Solutions to home comfort needs are: 


Use of automatic lights (smart lights). There are different alternatives to control and 
automate the use of lights. Indoor motion sensors which can be used to switch on/off lights 
in specific rooms (also with twilight sensors), or remote control of lights with voice command 
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thanks the interaction with smart assistant on smartphones or smart speakers. Other 
solutions are smart actuators or smart sockets for App remote control. 


The use of a smart intercom. For people with motor problems a smart intercom gives the 
possibility to answer to a video intercom call from a smartphone app from his/her bed, or 
from a place outside home. (It must be taken into consideration that installation in 
apartment buildings could be difficult due to the need of permission and compatibility with 
building system). 


The combined use of a smart intercom with a smart lock could make it possible to manage 
guest access independently. 


The combined use ( need a synchronization) of a smart lock with door motorization is a good 
solution for home accessibility because people with motor problems can open the door 
when they are close to the front door without the use of traditional keys but using RFID 
cards, fobs, or smartphone app (using Bluetooth or/and GPS signal). 


A smart  IR transmitter connected to smart voice assistant to control air conditioner is a good 
solution for thermohydrometric  wellbeing. There is also air conditioner with wi-fi 
connection, voice control and AI functions. 


Also internal door (windows and curtains) motorizations with remote control could be very 
useful, especially  automatic sliding doors (when small spaces are available). 


A good solution to adapt  table, chairs and toilet are electric height adjustable furniture. 


 


3.4. Home security 


3.4.1. Interests, needs and challenges 


When we talk about home security the 50% of people with neuro muscular disease , the 60% 
of family members and 80% of professionals think that is useful or the most useful smart 
home appliance and the topic of home security also came up a few times in the interviews. 
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Figure 10: Muscular Dystrophy home security (e.g. camera monitoring, alarm) 


 


3.4.2. Solutions and Recommendations 


Solutions for home security are mostly Ip cameras indoor or/and outdoor. With IP cameras 
people can monitor home from smartphone with notifications about movement when 
people leave home. Some cameras have also bidirectional communications. 


Safety is a large concern for families and a fall/panic button was highlighted very often. 


The new market of smart alarms is based on cloud storage and security alarm centers. 
Different sensors can detect any potential emergency or intrusion before it takes place; If 
an intrusion or emergency occurs, security experts respond in seconds to help  people 
manage the event. 


3.5. Entertainment 


3.5.1. Interests, needs and challenges 


Entertainment is a topic with great interest from people with neuromuscular disease 
because they spend a lot of time at home. As you can see in figure 11 more than 90% of 
people with disability agree of fully agree that they has access to various entertainment 
activities at home. 
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Figure 11. Muscular Dystrophy access to entertainment activities at home 


75% of people with disability interviewed think that entertainment and communication is 
useful or most useful smart appliance while 80% of familiar and 100% of professionals think 
the same. 


3.5.2. Solutions and Recommendations 


Solution for entertainment and communications are largely widespread in smart product 
market: smart Televisions, smartphones, tablets, smart speakers can help in accessible 
communication and entertainment using accessibility and interoperability features of 
operating systems. 


Smart Tv with built in voice assistant can be controlled easily by voice. Smart IR controllers 
and smart speakers can help in the same function with Tv is not a smart one. 


Smart speakers are very useful also to listen some music or listen to audiobooks. 


Special assistive products like a mouth-controlled mouse can help for PC access for people 
with arms mobility problems. 
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3.6. Cleaning 


3.6.1. Interests, needs and challenges 


From questionaries and interviews it appears that cleaning home is a challenge for people 
with disability for a bit more than 66% of respondents with disability; perception of this 
problem is most widespread for family members (80% of respondents) and professionals 
(100% of respondents). 
 


 


Figure 12. Muscular Dystrophy: cleaning home is a challenge for person with disability 


3.6.2. Solutions and Recommendations 


Big autonomy limitations require some help from someone in cleaning home, but smart 
vacuum cleaner is a very useful and widespread device. 


Other smart home appliances like smart washing machine or smart dishwasher can help but 
only giving autonomy in starting operations at a certain time for example. 


3.7. Home mobility 


3.7.1. Interests, needs and challenges 


As already highlighted the inability to move around themselves around the house is one of 
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3.7.2. Solutions and Recommendations 


Electronic wheelchair is a central element for mobility solutions. They have special control 
systems (mini joystick, head control, chin joysticks, sip-n-puff), and Bluetooth technology 
that allows to connect with smartphones, tablets and personal computers to control smart 
devices. 


The combined use ( need a synchronization) of a smart socket with door motorization is a 
good solution for home accessibility because people with motor problems can open the 
door when they are close to the front door without the use of traditional keys but using RFID 
cards, fobs, or smartphone app (using Bluetooth or/and GPS signal). 


Smart Wheelchairs and rollators were identified as possible solutions during observations, 
but they are still of research realm. 


Also lifter , elevators and stairlifts should be improved with new smart features. 
 


3.8. Energy saving 


3.8.1. Interests, needs and challenges 


Based on the questionnaire, energy saving is an important topic for people with 
neuromuscular disease: 


Most people with disability respondent to questionnaire (66,7%agree and fully agree) think 
that his home is energy efficient. the 80% of family members agree and fully agree with the 
same statement, while among professionals nobody agree or fully agree and 80% of them 
nether agree nor disagree on this statement. 
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Figure 13.Muscular Dystrophy: the person with disability home is energy-efficient 


3.8.2. Solutions and Recommendations 


A lot of smart systems can help in energy saving. During interviews, observation, and 
roundtable these devices were named: smart thermostat, smart illumination systems, smart 
socket that they allow the users to control any connected device (traditional ones above all) 
and show energy consumption. 


In home automation systems collaborative logics can help in reduce energy consumption: 
for example, the thermostat can stop heating systems if windows are open; the lights can 
be turned off automatically if nobody is in the room or if there is enough light and a display 
can show energy average or instant consumption to help inhabitants to have more energy-
intensive lifestyles. 


3.9. Social participation 


3.9.1. Interests, needs and challenges 


On the topic of social participation only a family member disagrees on the statement "the 
person with disability feels well-
same affirmation more than 80% of people with disability agree or fully agree, and the 80% 
of professionals agree and fully agree. 







 


 


  
 Pag. 20 


 


Figure 14. Muscular Dystrophy: the person with disability feels well-connected to the community in which they live in 


3.9.2. Solutions and Recommendations 


Social system and help from professional and informal caregivers can help in people with 
neuromuscular disease social partecipation but, especially ,at advances stages of illness, 
social networks applications and accessibility to tablet, smartphone or PC can give a great 
support both in face to face and remote communication and consequentially help in social 
partecipation. 


The most important raccomendation is to provide support to find the right communication 
channel with an assistive technology multidisciplinary team. In this way accessibility 
problems to device like smartphone, tablet or Personal computers can be overcome with 
software and/or hardware adjustment. 


3.10. E-learning 


3.10.1. Interests, needs and challenges 


A good level in information technology skills (as we already see in Figure 5 ) and a good 
motivation in using smart technologies (78,2% of respondents say that these devices could 
be useful) is a good starting point for the use of online courses. 
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During interviews and questionnaires someone says that the context in wich smart devices 
are used is so important so also informal caregivers and professional workers that assist 
people with disability should have knowledge about the system. 


The 40,9% of respondents would prefer both online both face to face group training 
courses. 


 


Figure 15: Muscular Dystrophy: training courses 


 


3.10.2. Solutions and Recommendations 


Courses should help in overcome all problems in using a new device/application, giving 
more confidence in privacy issues. 


Courses should describe better smart home products market. 


Courses should provide general informations about smart homes and home automation. 


help in lowering the costs of the family. 


develop accessible learning materials for each kind of disability . 


Figure 16 describes learning hours of people with disability, family members and 
professional workers; this data must be considered when designing courses. 


40,9 40,9 36,4


4,0


31,8


13,6
0,0


10,0


20,0


30,0


40,0


50,0


60,0


70,0


80,0


90,0


100,0


online
courses


face-to-
face / in
groups


video textbook mix of all other


Muscular Dystrophy: Training 
Courses







 


 


  
 Pag. 22 


 


Figure 16: Muscular Dystrophy: learning hours 


 


4. Recommendations for the industry 


 


4.1  Accessibility and usability 


There is a big general problem of accessibility, that could be easily overcome with a better 
design of human machine interface (i.e. Smart control with voice). 


Accessibility of the home environment: It is essential to work on building an already 
accessible house but there are still cultural constraint about the designing of accessible 
homes. Nowadays, were most of the houses are not new, we can just adapt them and the 
most flexible solution is designing a very accessible house with a personalized solutions that 
address the problem of the single person.  


Accessibility of technologies: this involve the usability of Smart home technologies but also 
social participation that is not just a topic of going out but also to use digital devices. 


Further issue is the integration of the solutions in smart home products: there are different 
good solutions, but they hardly could be integrated between them (for example, each smart 
devices use different apps). Recommendation to solve this problem is to foster 
interoperability and universal standards of communication in smart technologies. 
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  4.2 Other reccomandations 


Costs of smart homes and home automation are a central issue. Economic contribution from 
national or regional agencies should be improved to foster people autonomy at home and 
consequently reduce cost for assistance.  
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The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views 
only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en

https://mysweetsmarthome.infoproject.eu/
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1. Introduction  
This Guide to the needs, problems, interests and solutions in the own home for people with 
Renal Disease SWEET HOME project. SWEET HOME is an 
ERASMUS+ funded project carried out by 6 organisations from 5 different countries 
(Germany, Spain, Italy, Greece and Belgium). The project runs from February 2022 until 
August 2024.  


The aim of the project is to enable people with different types of disabilities to live a more 
comfortable, independent and self-determined life in their own homes. This is to be 
achieved through the use of smart technologies. The ultimate objective is to find suitable 
and affordable technological solutions for people with different kinds of disabilities and 
develop free online learning courses for people with disabilities themselves, their support 
people and professionals who work with them. These learning courses should educate the 
aforementioned target groups on the different types of smart home technologies available, 
and how to program and use them.    


In order to achieve this goal, Sweet Home carried out a study to get insight in the needs, 
interests, challenges and solutions in the own home for people with disabilities. This report 
summarises the results of this study for people with Renal disease, which is one of the focus 
groups of the SWEET HOME project, alongside people with Down syndrome, visual 
impairment, hearing impairment, muscular dystrophy, cystic fibrosis and Alzheimer's 
disease. 


 


What is Renal Disease? 


Renal disease (or kidney disease) is damage to or disease of a kidney. It's a common 
condition often associated with getting older. Kidney disease usually causes a loss of kidney 
function to some degree and can result in kidney failure, the complete loss of kidney 
function. Many people with Renal disease are able to live long lives with the condition. 
Chronic kidney disease is usually caused by other conditions that put a strain on the 
kidneys.  


Regarding treatment plans, individuals can get blood or urine tests to access the health and 
function of the kidneys. For severe kidney disease, dialysis and kidney transplants are the 
most popular options. Dialysis is a treatment where it acts as an artificial kidney and removes 
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waste products and fluid from an individual's blood. This is accomplished via a machine. 
Kidney transplants are the surgical procedure of transporting a healthy kidney from a donor 
into an individual with kidney disease. Both of these options have their pros and con, the 
success varies by individual. 


There are usually no symptoms of kidney disease in the early stages. It may only be 
diagnosed if you have a blood or urine test for another reason and the results show a 
possible problem with your kidneys.  


Sources: NHS, Wikipedia 


 


Outline of the report 


Chapter 2 of this report will outline what methodology has been used to carry out the 
analysis, including a description of the interviewees, carried out home observations and 
participants in the expert roundtable. 


Chapter 3 summarises the findings, following the structure of 10 different topics (healthcare 
and monitoring, personal care, home comfort, home security, entertainment, cleaning, 
home mobility, energy saving, social participation and e-learning). For each of the topics, 
interests, needs and challenges will be discussed on the one hand, and solutions and 
recommendations on the other hand.  


Finally, Chapter 4 includes further recommendations for the industry and policy makers.  


 


Disclaimer 


publication does not 
constitute an endorsement of the contents, which reflect the views only of the authors, and 
the Commission cannot be held responsible for any use which may be made of the 
information contained therein. 


 


2. Methodology 
This study is based on 13 completed questionnaires, 13 interviews, 4 home observations 
and an expert roundtable with 8 participants. It was completed by some desk research. 



https://www.nhs.uk/conditions/kidney-disease/

https://en.wikipedia.org/wiki/Kidney_disease
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Due to the low number of questionnaires, interviews and home observations, this report is 
not meant to give an encompassing and representative overview of the needs and 
challenges of people with Renal disease, but is meant to point out some insights and 
examples.  
 
Questionnaires and Interviews 


The respondents taking part in the questionnaires and interviews were five people with 
Renal disease, five family members of people with Renal disease, and three professionals 
working with them. The questionnaires and interviews contained questions to identify 
challenges, interests and opportunities, based on self-assessment for the people with Renal 
Disease and external assessment for family members and professionals. They also contained 


n smart home solutions.  


The respondents came from Germany, Spain, Italy, Greece and Belgium. Most respondents 
indicated they, or their family member or person they support, live in a smaller town (46.2%) 
or a big city (46,2%), whereas the rest indicated they live in a village (7,7%). Most 
respondents indicated that they live in a house (53.8%), whereas others indicated they live 
in an apartment/flat (46.2%).  


       
Figure 1: In which country does the survey take place              Figure 2: Where do you/does the person you care for live? 


    


Home Observations 


Four home observations were conducted in Belgium (1), Germany (1), Greece (1), and Spain 
(1). The observations were carried out in the place where the person with a disability lives 
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(whether it is an institution, a family or their own home), observing the people who also 
participated in the interview and analysing their previous answers. The observer could 
choose one out of three methods to carry out the observation: 1) by following the structure 
of everyday routines (observing the person throughout the day); 2) according to the spatial 
and functional layout of the living space (while making a tour through the house the person 
shows how they live their daily life); 3) by going over the ten topics of the project. Following 
the home observation, the observer filled out a log sheet summarising the challenges and 
needs, the solutions already in place, and how unmet needs could be addressed by 
technological solutions.  


 


Expert Roundtable 


During the online Expert Roundtable, the preliminary findings of the study were shared with 
7 experts, who could give their expert view on the needs, interests, challenges and solutions 
when it comes to the use of smart solutions in the home for people with Renal disease. The 
experts included two experts in domotics, two nephrologists (one of them was family 
member of the person with renal disease), an occupational therapist from an association of 
people with disabilities, and a person with suffering from Renal Disease.  


  







 


 


  
 Pag. 8 


3. Findings 
The main challenge for people with Renal disease revolves around feeling comfortable, safe 
and remaining independent at home. They may find it difficult to manage all the daily 
restrictions such as the right amount of water intake or salt intake, the blood sugar levels or 
blood pressure monitoring. In addition, another challenge is to remember to take all the 
needed pills, especially when memory problems occur that require another person to 
remind the patient to take pills. If these risks can be mitigated or monitored, they may not 
need constant supervision and be more independent.  


 
Figure 3: What benefits do you expect can be achieved by the person you support from smart home technologies 


There are several smart solutions available that can help people with Renal Disease to live 
safer and more independently. Important areas where smart solutions can help people with 
Renal disease social participation (simplified phones and tablets), entertainment (simplified 
tablets for games, music, watching movies, and Amazon Echo), healthcare and monitoring 
(automatic medicine dispensers, emergency buttons and health monitoring devices 
connected to the smartphone), home mobility (beacon and tracker systems), and home 
comfort (motion sensors for automatic lighting).  







 


 


  
 Pag. 9 


The 40% of people with Renal Disease characterize themselves as advanced. The 60% of 
family member have sufficient level of IT skills, since they declare that they are advanced 
and experts. 65% of professionals rate themselves as advanced on IT sector. 


 


Figure 4: How would you rate your level of IT skills (internet, computer, smartphone)? 


3.1 Healthcare and Monitoring 


Interests, needs and challenges 


The completed questionnaires and interviews show that healthcare and monitoring is an 
important topic for this target group. Due to kidney disease, the patient's water intake is 
limited. Sometimes he needs to drink a little more, sometimes a little less, which is difficult 
to manage for him in daily life. In some cases, they are also at higher risk of falling. These 
topics also came up in the interviews: Several interviewees (mainly family members) 
expressed interest in a fall alarm and/or emergency button. Two respondents indicated that 
they/their family member would find it useful to have an easy-to-use phone to be able to 
call in case of an emergency. 


More than 80% of people with disability, family members and professionals show that smart 
health monitors are useful and most useful.  
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Figure 5: Health 


Solutions and Recommendations 


 During the expert roundtable, experts agreed that automatic medicine notification 
can be helpful for those who need to take medication. There are smartwatches and 
various applications that remind the patients to take medication. 


 Due to the disease, blood pressure problems (fluctuating blood pressure) and 
associated dizziness are common. There is an increased risk of falls. A solution that 
was suggested by experts for when the person falls is an emergency button which 
can be used to easily call for help: You can press the button and the caregiver 
receives a notification. In order for this to work, you need to make sure that the 
person always has the emergency button with them. Some of these buttons also have 
a sensor which gives off a location signal (see also section 3.7 on home mobility). 
Another option is to integrate a fall alarm in a smart watch.  


  It would be ideal if all the data needed, such as the drinking quantity, could be stored 
in an app and if doctors had access to it. This would solve the transportation problem, 
as the patient would no longer have to be transported to the medical control 
appointments. 
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3.2 Personal Care 


Interests, needs and challenges 


In some cases people with Renal Disease can have difficulties completing daily tasks, which 
can also be daily tasks related to personal care. It seems that problems with personal care 
management it is not a main challenge. Only the 20% of the people with disability find it 
difficult to properly clean themselves in their own home. The same percentage of family 
members agreed with this opinion. 


 


 
Figure 6: The person finds it difficult to properly clean himself or herself 


 


Solutions and Recommendations 


Even though people with Renal disease are generally able to take care of their own hygiene, 
cleanliness is still very important for them in order to avoid infections to any exposed exit 
sights (e.g. dialysis catheter/line). That is especially true for the bathroom and the toilet seat. 


Utilization of a smart mop robot and even a smart vacuum cleaner could be beneficial for 
them, to always maintain a good level of cleanliness. 


Additionally, there are smart trash cans that can be operated without the need to touch 
them, guarantying at the same time that the lid will be closed after each usage.   







 


 


  
 Pag. 12 


Furthermore, a smart toilet seat could further enhance the hygiene in the bathroom as well 
as reduce the possibility of infection. Smart toilet seats can be remote controlled and just 
use water for hygienic cleaning and no direct contact is required. 


 


3.3 Home Comfort 


Interests, needs and challenges 


When we look at the results of the survey, we see that home comfort can be important for 
this target group. The 20% of people with Renal Disease found devices for 
automation/comfort (Alexa, light control, opening/closing of doors) useful and very useful. 
The same percentage of family member agreed on this opinion. The 60% of professionals, 
also, responded that automation/comfort devices are very useful. 


 
Figure 7: Most useful devices  Automation/comfort (e.g. Alexa services, light control, closing/opening of windows, etc) 


During interviews, home observations and experts round table several issues related to 
home comfort were mentioned because of the great support that home automations can 
provide in accessibility and autonomy. 


Solutions and Recommendations 


When social life is restricted, comfort at home is especially important. The family has several 
TVs in the patient's home to increase his comfort. 
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Devices like Alexa and Google assistant offer ways to automate chores at home while 
providing access to means of entertainment (like playing music or narrating an audio book). 
Moreover, one can make calls and get news updated just with a voice command. Also, with 
the latest advancements to artificial intelligence (e.g. ChatGPT) a smart assistant could even 
offer companionship.  


 


3.4 Home Security 


Interests, needs and challenges 


The 100% of respondents found devices for home security (e.g. camera monitoring and alarm) 
useful and very useful since the safe home is one of the main challenges. The topic of home 
security also came up a few times in the interviews.  


One participant said that he is afraid about her security (thieves) if she forgets to turn on the 
alarm. 


 


Figure 8: Home security such as camera monitoring, alarm 
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Solutions and Recommendations 


Although this is an important topic for people with Renal Disease, it is questionable if smart 
solutions in this area are really suitable for them. Most smart security systems work in a way 
that the user can control the system remotely from a smart phone. 


Solutions for home security are mostly IP cameras indoor or/and outdoor. With IP cameras 
people can monitor home from smartphone with notifications about movement when 
people leave home. Some cameras have also bidirectional communications. However, if 
there is a risk of forgetting to activate the alarm when the person leaves the house, 
potentially the alarm can be connected to the GPS signal of a smartphone, so that it gets 
automatically activated when the person leaves the house and gets deactivated again when 
the person approaches. 


Safety is a large concern for families and a fall/panic button was highlighted very often. 


The new market of smart alarms is based on cloud storage and security alarm centres. 
Different sensors can detect any potential emergency or intrusion before it takes place. If 
an intrusion or emergency occurs, security experts respond in seconds to help people 
manage the event.  


3.5 Entertainment 


Interests, needs and challenges 


Entertainment at home is important for people with Renal Disease, as the home is where they 
usually spend a lot of time.  As you can see, 80% of people with disability agree or fully agree that 
they has access to various entertainment activities at home. All the family members of patient’s 
agreed that the patients have access to entertainment activities 


80% of patients and the same percentage of family members found entertainment/ communication 
devices (e.g. smartphone, smart tv) useful or very useful. 70% of professionals think the same. 
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Figure 9: The person has access to various entertainment activities at home 


 
Figure 10: Most Useful Devices  Entertainment/Communication activities (e.g. smartphone, smart tv) 
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Solutions and Recommendations 


 The professionals agreed that simplified tablets can offer solutions, as it allows 
people with Renal Disease to play games, listen to music, and watch series or movies. 
The interface is more intuitive.  


 In some cases, systems which are voice-controlled are easier for people with Renal 
disease to use. For example, Amazon Echo can be used to play music or listen to 
audiobooks. The Smart TV can also be connected to a smart home system such as 
Alexa. This might make it easier for some people to navigate the menu.  


 Next to the more obvious means of entertainment, it can also help people with Renal 
Disease if they can continue to exercise daily tasks like doing the laundry or grocery 
shopping. It can make them feel less bored, more independent and thereby it can 
be good for their self-esteem. The next section (3.6) elaborates on this topic.  


 


3.6 Cleaning, cooking and household activities 


Interests, needs and challenges 


One of the main challenges for people with Renal Disease is to remain independent at 
home, and the ability to perform basic daily tasks such as cleaning, cooking and household 
activities. This is shown by the survey and came forward in the interviews and expert 
roundtable as well. Although the 40% of people with disability agreed  
home is a challenge for the person, the 60% of family member agreed or fully agreed that 
cleaning home is a challenge.  


One interviewee explained that very high cleaning standards must be maintained in the 
bathroom 
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Figure 11: Cleaning the home is a challenge for the person 


 


Solutions and Recommendations 


Big autonomy limitations require some help from someone in cleaning home, but smart 
vacuum cleaner is a very useful and widespread device. Other smart home appliances like 
smart washing machine or smart dishwasher can help but only giving autonomy in starting 
operations at a certain time for example. 


3.7 Home mobility 


Interests, needs and challenges 


Most of the participants taking part in the survey and interviews indicated that the person 
with Renal disease is still The person with disability has difficulties 
in moving around their home  only 40% of people with disability agreed or fully agreed. 
Nevertheless 60% of family member and 65% of professionals agreed that home mobility 
devices such as elevators, chair lifts will be very useful. 







 


 


  
 Pag. 18 


 
Figure 12: Home mobility solutions 


Solutions and Recommendations 


 In specific cases, when a person with Renal Disease is less mobile because of their 
physical state, (smart) mobility devices can potentially help, as long as they are easy 
to use (this should be assessed on a case by case basis). 


 To increase mobility around the house a beacon and tracker system can be useful. 
Some of these systems allow the caregiver also to see at all times where the person 
is.  


 


3.8 Energy saving 


Interests, needs and challenges 


Based on the questionnaire, energy saving is an important topic for people with Ranal 
Disease.  
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Most people with disability respondent to questionnaire (60%agree and fully agree) think 
that his/her home is energy efficient. The 60% of family members agree and fully agree with 
the same statement, while 65% among professionals agree or fully agree. 


 
Figure 13: The person with disability home is energy-efficient 


Solutions and Recommendations 


Due to disease the house must not be too cold, it must always have a certain, stable 
temperature, especially the bedroom. In addition, hot water is always needed. Many smart 
systems can help in energy saving. During interviews, observation, and roundtable these 
devices were named: smart thermostat, smart illumination systems, smart socket that they 
allow the users to control any connected device (traditional ones above all) and show energy 
consumption. In home automation systems collaborative logics can help in reduce energy 
consumption: for example, the thermostat can stop heating systems if windows are open. 
The lights can be turned off automatically if nobody is in the room or if there is enough light 
and a display can show energy average or instant consumption to help inhabitants to have 
more energy-intensive lifestyles. 
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3.9 Social Participation 


Interests, needs and challenges 


On the topic of social participation all of the people with Renal Disease agreed or fully 
agreed that they feel well-connected to the community in which they live in. The 80% of 
family members fully agreed with this statement, while 65% of professionals agreed or fully 
agreed. 


 
Figure 14: : The person with disability feels well-connected to the community in which they live in 


 


Solutions and Recommendations 


Social system and help from professional and informal caregivers can help in people with 
Renal disease social participation but, especially ,at advances stages of illness, social 
networks applications and accessibility to tablet, smartphone or PC can give a great support 
both in face to face and remote communication and consequentially help in social 
participation. 
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The most important recommendation is to provide support to find the right communication 
channel with an assistive technology multidisciplinary team. In this way accessibility 
problems to device like smartphone, tablet or Personal computers can be overcome with 
software and/or hardware adjustment. 
 


3.10 E-learning 


Interests, needs and challenges 


About the e-learning, most of the questioners responded that they prefer video and online 
courses, while following face-to-face and textbook methods. 


One patient in roundtable refers that he is prefers face-to-face to e-learning or reading a 
document. Also, videos are a good way, as long as it is available in the local language. 


 
Figure 15: Training courses 


4. Recommendations for the industry 
 People with Renal Disease should be involved in developing and testing of 


products. 
 It is important not to make assumptions on the needs of individuals  we should not 


generalise as needs and preferences can be very different from person to person.  
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 Costs of smart homes and home automation are a central issue. Economic 
contribution from national or regional agencies should be improved to foster 
people  autonomy at home and consequently reduce cost for assistance. 


 Standardisation of smart devices so that everything can work together, regardless 
of the brand. This way training people to use smart devices would be easier and 
would apply to all the smart devices. 


 Easier and more accessible training material for smart devices, taking into account 
older and technologically illiterate people. 
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Thank you!


The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views 
only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en

https://mysweetsmarthome.infoproject.eu/
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1. Introduction 


1.1. What is SWEET HOME about? 


This  to the needs, problems, interests and solutions in the own home for people with 
visual impairment and blindness  was developed as part of the SWEET HOME project. 
SWEET HOME is an ERASMUS+ funded project carried out by 6 organisations from 5 
different countries (Germany, Spain, Italy, Greece and Belgium). The project runs from 
February 2022 until August 2024. 


The aim of the project is to enable people with different types of disabilities to live a more 
comfortable, independent and self-determined life in their own homes. This is to be 
achieved through the use of smart technologies. The ultimate objective is to find suitable 
and affordable technological solutions for people with different kinds of disabilities and 
develop free online learning courses for persons with disabilities themselves, their support 
persons and professionals. These learning courses should educate the aforementioned 
target groups on the different types of smart home technologies available, and how to 
program and use them. 


In order to achieve this goal, Sweet Home carried out a study to get insights in the needs, 
interests, challenges and solutions in the own home for persons with disabilities. This report 
summarises the results of this study for persons with visual impairment and blindness, which 
is one of the focus groups of the SWEET HOME project, alongside persons with Down 
syndrome, Alz  disease, hearing impairment, muscular dystrophy, cystic fibrosis and 
renal disease. 


1.2. About Visual Impairments & Blindness 


A person is usually considered visually impaired when their vision is reduced and, as a result, 
their ability to perform their daily activities is affected. Visual impairment can range from 
mild vision loss to total blindness.  


There are many different causes of visual impairment, including eye disease, injury, genetic 
conditions, and certain diseases and conditions that affect the entire body. The most 
common types of vision impairment include: far-sightedness, near-sightedness, 
astigmatism, presbyopia, and macular degeneration. 
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There are also some other types of visual impairment that may arise due to diseases such 
as glaucoma, diabetic retinopathy or retinitis pigmentosa, as well as eye injuries and 
accidents. 


Visual impairments are manifold and individual in their manifestations and consequential 
impairments. People with the same eye disease and/or vision usually have an individual 
visual impression and deal with the effects differently.  


Depending on the degree of visual impairment, visual impairment can be classified as mild, 
moderate, severe or profound. There are no exact thresholds for visual impairment that 
apply to all countries or regions. In some countries and regions, vision of less than 20/40 is 
considered visually impaired, while in others, a vision of less than 20/70 counts as visually 
impaired. 


Another important factor is the so-called Visual Function Analysis (VFA). The VFA not only 
measures remaining vision, but also aspects of visual functioning that are important for daily 
activities and participation in life. These aspects are recorded via questionnaires, test 
procedures and interviews. 


1.3. Outline of the Report 


This report presents the problems, solutions, and recommendations identified through field 
research with visually impaired and blind persons, family members and professionals. 


Chapter 2 outlines what methodology has been used to carry out the analysis, including a 
description of the interviewees, carried out home observations and participants in the 
expert roundtable. 


Chapter 3 summarizes the findings, following the structure of 10 different topics (healthcare 
and monitoring, personal care, home comfort, home security, entertainment, cleaning, 
home mobility, energy saving, social participation and e-learning). For each of the topics, 
interests, needs and challenges will be discussed on the one hand, and solutions and 
recommendations on the other hand.  


Finally, Chapter 4 includes further recommendations for the industry and policy makers. 
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1.4. Disclaimer 


The European  support for the production of this publication does not 
constitute an endorsement of the contents, which reflect the views only of the authors, and 
the Commission cannot be held responsible for any use which may be made of the 
information contained therein. 


 


2. Methodology 


This study is based on 17 completed questionnaires, 17 interviews, 3 home observations 
and an expert roundtable with 5 participants. It was completed by some desk research. Due 
to the low number of questionnaires, interviews and home observations, this report is not 
meant to give an encompassing and representative overview of the needs and challenges 
of persons with visual impairments and blindness, but is meant to point out some insights 
and examples. 


2.1. Questionnaires and Interviews 


The respondents taking part in the questionnaires and interviews were 6 persons with visual 
impairment / blindness, 5 family members of persons with visual impairment / blindness, 
and 6 professionals working with them. In some cases, the professionals surveyed were also 
affected by blindness. However, they were then assigned to the category "professionals" 
only. The questionnaires and interviews contained questions to identify challenges, interests 
and opportunities, based on self-assessment for the persons with Alzheimer and external 
assessment for family members and professionals. They also contained questions about the 


 IT skills and familiarity and interest in smart home solutions.  


The respondents came from Germany, Spain, Italy, Greece and Belgium. Most respondents 
indicated they, or their family member or person they support, live in a bigger city (47.1%), 
whereas others indicated they live in a village (29.4.7%), or small town (23.5%). A little more 
than half of the respondents indicated that they live in an apartment/flat (52.9%), whereas 
the others indicated they live in a house (47.1%). 
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2.2. Home Observations 


Three home observations were conducted in Germany (1), Greece (1), and Italy (1). The 
observations were carried out in the place where the person with a disability lives (whether 
it is an institution, a family or their own home), observing the persons who also participated 
in the interview and analysing their previous answers. The observer could choose one out 
of three methods to carry out the observation: 1) by following the structure of everyday 
routines (observing the person throughout the day); 2) according to the spatial and 
functional layout of the living space (while making a tour through the house the person 
shows how they live their daily life); 3) by going over the ten topics of the project. Following 
the home observation, the observer filled out a log sheet summarising the challenges and 
needs, the solutions already in place, and how unmet needs could be addressed by 
technological solutions. 


 


2.3. Expert Round Table 


During the online Expert Roundtable, the preliminary findings of the study were shared with 
5 experts, who could give their expert view on the needs, interests, challenges and solutions 
when it comes to the use of smart solutions in the home for persons with visual impairment 
/ blindness. The experts included 1 expert in domotics and 4 visually impaired/blind experts 
from disability associations. 
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3. Findings 


Our studies included responses from affected people, relatives and professionals covering 
a broader range of visual impairments. Challenges and needs of visually impaired and blind 
people were identified, including those who were blind from birth and those who were 
affected by visual impairment and blindness later in life due to an illness or accident. 


 


Visually impaired and blind people 


It has to be taken into account that visually impaired people have a limited ability to read 
and write compared to blind people. Respondents would use magnifying glasses or special 
fonts to be able to read texts. Colours and contrasts may still be distinguished, possibly 
supported by special illumination. Blind people, though, have to rely on alternative methods 
such as Braille or speech output software. Spatial orientation and mobility in everyday life is 
possible for visually impaired people with the help of their residual vision, while blind people 
are usually dependent on a guide stick or other aids and need more support. 


 


People born blind and those with late blindness 


Also people who are blind from birth and those who later become blind differ from each 
other in several aspects. People born blind have no experience with visual perception and 
therefore have more strongly developed other sensory systems such as the sense of hearing 
or touch for perceiving their environment. Their orientation techniques have developed 
naturally and they are trained in special forms of communication such as Braille. People with 
late blindness have to adapt to their new challenges. Their alternative sensory systems are 
less developed, their orientation ability more limited. New ways of performing everyday 
activities have to be discovered, taught and practised. Braille as a form of communication 
is new and requires training. 


 


Challenges and problems in daily life 


According to our survey results, people with severe visual impairments and blind people 
mainly face the following challenges and problems in their daily life at home: 


People with severe visual impairments often have difficulty... 
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 managing daily life activities under unfavourable light conditions such as poor 
lighting or glare; 


 moving around safely inside and outside the home; 
 performing tasks that require fine visual motor skills, such as needlework, sewing, 


cutting something or cooking; 
 reading texts, especially small print, such as on medicine packaging, communications 


from the bank, bills, newspapers and books; 
 distinguishing colours and contrasts, which can cause problems when getting 


dressed, cleaning up or tidying up or taking medicine; 
 using electrical appliances with small, poorly lit, low contrast displays / problems with 


touchscreens; 
 using telephone services that require to follow certain commands from the 


switchboard (e.g. pressing a certain number on the phone when requesting a certain 
service); 


Life with a severe visual impairment becomes even more difficult when it is accompanied by 
other medical conditions such as memory deficits. Then the cognitive performance may not 
be sufficient to cope with the activities of daily living using technical aids, because the 
sequence of the necessary steps is not reliably remembered correctly. 


 


For blind people, the following challenges and problems are of particular importance 
according to our study: 


 Dependence on assistance from family members, guide dog, cleaning staff, 
neighbours and others for activities of daily living (cooking, cleaning, mobility); 


 Severe limitation in operating modern household appliances such as ovens, coffee 
machines, washing machines and dryers, due to the increasingly common use of 
touchscreen elements for operation instead of haptic control buttons and / or dual 
button functions; 


 Dependence on having written text read aloud by other people; 
 Not being able to read best-before-dates on food (they are not recognized on QR 


codes/barcodes); 
 Not being able to tell if clothes are dirty or clean; 
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 Not being able to tell if items are lying around on the floor or have been moved to 
another place, which can be especially difficult for affected people with children. 


 Limited sense of security due to the doorbell ringing and not being able to see who 
is really there. 


 Problems with the use of non-accessible websites and web services (e.g. e-banking 
making use of java images that do not support voice over). 


 


IT and Smart Home experience in our sample 


With regard to their IT skills, the participants in our sample gave the following answers: 
While 17.6% of the respondents stated their level of knowledge about Smart Home as  
have not heard of smart-home before the  41.2% of the respondents  some 
knowledge of what smart-home . In addition, 5.9% of the respondents have already 
possessed some device(s) and 23.5% use smart home products regularly. Lastly, 5.9% of the 
respondents are even able to program smart home technology. 


There are several smart 
solutions that can help blind 
and severely visually 
impaired people in their 
daily lives. Particularly 
appreciated were the 
possibilities to live more 
independently (58.8%), to 
complete daily tasks 
(70.6%), to have a safer 
home (64.7%) and to lead a 
more comfortable life 
(41.2%).  


Among the most used smart home devices were smart speakers, alarm clocks, light bulbs, 
air conditioners, household appliances such as vacuum cleaners. Nearly three quarters of 
the respondents (72.3 %) appeared to be convinced of the smart  benefits and rated 
them as useful or very useful. In some cases, however, problems had occurred, which led 
one visually impaired person to declare such devices to be not useful at all. 


Figure 1: Types of benefits trough smart home solutions for visually impaired and 
blind people 
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The most useful areas of application for Smart Home 


In general, study participants, whether they were affected by visual impairment or blindness 
themselves, family members or professionals, were very interested in the future use of smart 
home technologies. The three main areas of application that were rated as useful to very 
useful are: Entertainment/ communication (e.g. smartphone, smart TV) (94.1%), Health (e.g. 
body measurements, fall alarm) (82.3%), Energy (e.g. energy management) (76.4%). 


 


 
Figure 2: The most useful areas of application for Smart Home technologies 


 


Risk of technology dependency 


Despite the perceived usefulness of smart home technologies to support everyday life, a 
critical objection raised by a professional should also be mentioned in this context: The 
increasing use of technical aids can lead to people becoming too dependent on these 
technologies, causing them to lose their potentially existing abilities to cope with 
challenges on their own. This can lead to serious consequences, especially in the case of a 
failure of the technology (e.g. empty battery, power failure, network problems, and 
defective sensor). 
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3.1. Healthcare & monitoring 


3.1.1. Interests, needs and challenges 


According to our findings, the following problems and challenges arise for visually impaired 
and blind people in the field of health care: 


 Falls: Without the ability to see obstacles or sources of danger, there is an increased 
risk of falls, especially in areas such as bathrooms or on stairs. 


 Medication: Without the ability to read medication labels or dosage instructions, 
there is an increased risk of taking medication incorrectly. Medication expiry dates 
cannot be read. 


However, specific ideas and requests were not derived from the problem descriptions 
presented by the respondents. 


 
3.1.2. Solutions and Recommendations 


In general, there are a number of smart technologies that could be of interest to people 
with visual impairments and blindness, such as smart thermometers, smart scales, smart 
medicine cabinets / pillboxes and others. Our respondents did not actually use any of these 
options. In the group of people with residual vision, magnifying glasses and additional light 
sources were mainly used to read texts that were written too small. Assistance was also 
sought from family members. The use of smart devices was not mentioned. 


 


3.2. Personal care 


3.2.1. Interests, needs and challenges 


Visually impaired and blind people might have some problems with personal care, such as 
shaving, hairdressing or dressing. In our sample, however, 100% of visually impaired and 
blind people totally disagreed with the statement that they might have problems cleaning 
themselves properly in their one home. 
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Figure 3: Personal care at home 


Only one visually impaired person mentioned a problem in personal care that extends into 
the medical field, namely the problem of the correct care of damaged skin areas (calluses, 
open wounds). The person cannot always see the affected areas properly without a 
magnifying glass and good lighting. 


 
3.2.2. Solutions and Recommendations 


Apart from the use of magnifiers and good lighting, no existing smart home solutions were 
mentioned or recommendations made. 
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3.3. Home comfort 


3.3.1. Interests, needs and challenges 


Home comfort was given greater importance by all participants in order to gain more 
independence and control over the home environment. The control of lights and shutters 
was of particular importance among the respondents. 


 


 
Figure 4: Automation / Home comfort 


Apart from that, the following needs were identified: 


 All devices that are to be used in the home have to be haptically well-equipped 
(buttons, gridded surfaces) and also have good visual contrast, including in the 
greyscale areas. 


 Many useful apps are not equally available for IOS and Android smartphones yet. 
 With screen applications, there are often difficulties with the presentation: many 


contents become blurred as soon as they are greatly enlarged on the display by a 
visually impaired person. 


 It would be practical to have intelligent refrigerators and freezers that can give a 
message when a certain product that has been pushed to the very back has already 
been stored there for a very long time and should be used up soon. 
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 A major problem is that there are currently no technical ways to determine the best-
before date of food. 


 
3.3.2. Solutions and Recommendations 


 Some of the visually impaired and blind respondents in our study said that they 
already use their smartphone intensively in conjunction with voice control, e.g. to 
operate lights or recognise different colours.  


 In some cases, Apps are also used to have cooking recipes read aloud and to scan 
the barcodes of food. 


 


3.4. Home security 


3.4.1. Interests, needs and challenges 


The topic of home security was of great importance to the visually impaired and blind 
people in particular. 


 


 
Figure 5: Home Security 
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 A specific challenge described is when the doorbell rings and the visually impaired 
and blind person does not know who is in front of the door before opening it. In this 
context, the wish was expressed for an accessible web application that sends a 
picture of the person waiting outside the door to another person who can then 
confirm the identity of the visitor. 


 Another aspect is the desire for technology that can detect gas leaks. 


 
3.4.2. Solutions and Recommendations 


Among the respondents of our study, there was no one yet with a respective technical 
solution. 


 


3.5. Entertainment 


3.5.1. Interests, needs and challenges 


The field of entertainment was rated by all respondents as particularly useful for smart home 
applications. Among the problems explained were: 


 People with increasing visual impairment expressed concern about not being able to 
read longer books, magazines or newspapers with effort because of the small font. 


 Visually impaired and blind people have difficulty using a PC with standard inputs. 
 Operating the remote control of a TV or DVD player is often very difficult due to poor 


visual acuity. 


 
3.5.2. Solutions and Recommendations 


Recommendations proposed in interviews and observations included: 


 A classic solution is to provide magnifiers and additional light sources or to use a PC 
with a large screen for surfing the internet; 


 It is recommended to use the TV's monitor output, trackball mouse and GRID3 
software (large icons and macros) with infrared transmitters to control TV/DVD in an 
easier way. 
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3.6. Cleaning 


3.6.1. Interests, needs and challenges 


The topic area of cleaning was discussed the most by all participants. Several major problem 
areas were identified here. 


 Location of objects: Highly visually impaired and blind people cannot see if there are 
objects lying around on the floor, which is often the case especially in a household 
with children playing. But even when things are taken by family members from their 
usual place in daily life activities and put in another place, it is not possible for the 
person concerned to find them without help. 


 Dirt: Visually impaired and blind people cannot see which objects and areas are dirty. 
Are the clothes clean or did the washer not get a stain out? 


 Touchscreens in modern household appliances: One of the greatest challenges in 
the home is posed by modern household appliances. Cookers, washing machines, 
tumble dryers and other appliances are increasingly equipped with touchscreen 
controls instead of haptic controls. These cannot be operated by blind and visually 
impaired people without assistance. 


 
3.6.2. Solutions and Recommendations 


 When buying household appliances, affected people usually make sure to still buy 
old generation appliances without touch screen controls. However, this is becoming 
increasingly difficult. It is highly important to involve blind people in the design phase 
of modern household appliances so that alternative control is possible for them. 


 In relation to the localisation of objects in a room, there is a request for a solution 
that tells the visually impaired searcher that an object is located in a specific 
quadrant. 


 


3.7. Home mobility 


3.7.1. Interests, needs and challenges 


The people with visual impairments and blindness and their family members surveyed in our 
study considered themselves to have little to no restrictions on their mobility at home. 
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Nevertheless, all participants considered the use of smart home technologies in the smart 
home sector to be relatively useful. 


  
Figure 6: Home Mobility: Self-assessment in relation to own mobility and usefulness of smart home technologies 


 


One participant expressed the wish for a special navigation app for blind people, as 
standard apps are too inaccurate for the purposes of blind people. 


 
3.7.2. Solutions and Recommendations 


The respondents had not yet used any special smart home technologies for mobility. 


 


3.8. Energy saving 


3.8.1. Interests, needs and challenges 


Among the respondents, quite a few visually impaired and blind people had already used 
applications to control lights and thermostats. These solutions seem to work so reliably that 
no specific needs have been expressed. 


 
3.8.2. Solutions and Recommendations 


In principle, there are already a large number of smart home solutions that could also be of 
interest to visually impaired and blind people to manage their energy consumption. In 
addition to those solutions already mentioned, these include smart sockets, smart energy 
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sensors, smart windows or even smart garden watering systems. However, no other smart 
home solutions were mentioned or recommended by our respondents. 


 


 


3.9. Social participation 


3.9.1. Interests, needs and challenges 


Regarding the issue of social participation, our visually impaired and blind respondents 
reported various problems: 


 In some situations, blind people and people with visual impairment have challenges 
to connect with friends and relatives. To the question  person with disability feels 
well-connected to the community in  50% of people with disability fully 
agreed. 


 People with disabilities have limited social contacts in their family visits, as well as 
doctor visits and have limited interactions with craft workers. Participation in events 
(e.g. theatre visits) was reduced due to other health restrictions. 


 Some visually impaired and blind people have difficulties using a PC, in particular 
with non-accessible e-mail programmes (the "send" button is not always clearly 
recognisable) or with e-governance applications / e-banking (which often use java 
images for which there is no voiceover). 


 
3.9.2. Solutions and Recommendations 


 When it comes to social participation, some of the respondents and participants 
indicated specific such as smartphone with voice commands. 
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3.10 E-learning 


3.10.1. Interests, needs and challenges 


In relation to the use of e-learning, it is particularly important for people with visual 
impairments or blindness to be provided with accessible learning content.  


 
3.10.2. Solutions and Recommendations 


The respondents gave the following information about what is needed: 


 Readable documents (PDF or Word documents) are preferred, with a search function 
to quickly find the right place. 


 Embedded images should be explained and videos verbalised. 
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4. External Recommendations 


According to our study, people with visual 
impairments and blindness as well as their 
relatives are generally very interested in the 
use of smart home technologies and also 
willing to spend money on it. The 
willingness to spend money varies 
depending on the cost-benefit ratio of the 
technologies and services on offer. In 
addition to one-off purchase costs, monthly 
amounts between 10 and 20 EUR, e.g. for 
services in connection with the devices, 
were also feasible among the respondents. 


However, although there are a variety of potentially useful smart home solutions for people 
with visual impairments and blindness, persons involved in our study repeatedly emphasized 
on the need for the creation of accessibility. 


One particular issue was considered as highly problematic by people who are blind or 
visually impaired: the increasing use of touchscreens in modern household appliances 
instead of haptic controls such as buttons and gridded surfaces. The question remains, 
whether modern technologies can be developed to make these touchscreens accessible in 
retrospect via speech output. Eventually, however, this would only mean correcting a faulty 
design. Basically, blind and visually impaired people should be involved in the development 
of new products from the very beginning, so that a barrier-free design is ensured. 


Associations for the blind and visually impaired have already dealt thoroughly with the topic 
of designing barrier-free household appliances in working groups and have appropriate 
concepts to offer. 


 
  


Figure 7: Willingness to pay for Smart Home Technologies 
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