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1.  About SWEET HOME 
SWEET HOME is an ERASMUS+ funded project that aims to enable persons with 
disabilities to lead a more comfortable, independent and self-determined life in their own 
homes by using smart home technologies. The project runs from February 2022 to August 
2024 and is carried out by 6 partner organizations from 5 countries. The aim is to identify 
suitable and affordable smart home solutions and to develop free learning courses for 
persons with disabilities, family members and professionals. 


2. Persons with Alzheimer’s Disease 
One of the seven target groups of SWEET HOME is persons with Alzheimer's disease. 
Alzheimer's disease is a progressive disease that affects memory, thinking and behaviour. 
It often begins with mild memory loss, but can eventually worsen to the point where it 
interferes with everyday tasks. It is the most common form of dementia and is thought to 
account for more than 50% of cases. The majority of people diagnosed with Alzheimer's 
disease are aged 65 years old and above. 
 
Due to the loss of brain cell function and cell death, the areas of the brain responsible for 
memory are affected first, followed by those that control language, reasoning and social 
behaviour. Eventually, all areas of the brain are affected.   
 
Symptoms of Alzheimer's disease include difficulty remembering newly learned 
information, memory loss, disorientation, changes in mood and behaviour, deepening 
confusion about events, time and place, difficulty speaking, swallowing and walking. 
 


3.  About the Field Research 
During the first year of the project, a field study was conducted in Germany, Italy, Spain, 
Belgium and Greece. It focused on the needs, interests and challenges of persons with 
Alzheimer's disease. The field research strategy included interviews and questionnaire 
studies with affected people, family members and professionals, observations in the home 
environment and a roundtable discussion with different stakeholders. With a total of 15 
questionnaires and interviews, 5 home observations and an expert round table with 7 
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participants, the study cannot provide statistically representative results. Still, it can 
highlight specific challenges, needs and possible solutions in an exemplary way. 
 


4.  General Findings 
According to the study, the main challenge for persons with Alzheimer's disease revolves 
around remaining independent at home and the ability to perform basic daily tasks (e.g. 
driving a car, preparing a meal, doing the laundry, etc.). They may have difficulty performing 
specific tasks because they do not remember how to do them, or they have difficulty 
remembering what tasks to do and when to do them. In the latter case, the difficulty is more 
related to the organisation of their day (planning). This target group has several concerns 
about safety and unexpected behaviour. For example, leaving the oven, gas or iron on, 
wandering off and getting lost, or forgetting to eat. If these risks can be mitigated or 
controlled, they may not need constant supervision and will be more independent.  


There are several smart solutions that can help persons with Alzheimer's disease to carry out 
their daily tasks and live more independently, such as reminders through voice systems. 
Motion sensors can help monitor the person's behaviour from a distance. Other important 
areas where smart solutions can help persons with Alzheimer's disease are social 
participation (simplified phones and tablets), entertainment (simplified tablets for games, 
music, movie watching and Amazon Echo), healthcare and monitoring (automatic drug 
dispensers, emergency buttons and health monitoring devices connected to the 
smartphone), home mobility (beacon and tracking systems) and home comfort (motion 
sensors for automatic lighting).  


When it comes to using smart home technologies, the challenge for this target group is that 
they are generally older and belong to a generation that did not grow up with technological 
devices. As a result, they tend to be more sceptical about technology, have less experience 
with it or find technological devices difficult to use. It is therefore important that smart home 
solutions are very user-friendly and intuitive. In some cases, therefore, simplified devices 
may be useful. Another concern with smart home technology is its potential high cost.  
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5.  Specific Findings 


The study looked at the challenges, needs and recommendations of persons with 
Alzheimer's disease in ten different areas of life. 


1. Health care and monitoring: Due to the higher average age of persons with 
Alzheimer's disease, many suffer from certain health complications for which they 
need to take medication or monitor, but may forget to do so. In some cases, they 
are also at greater risk of falling. Useful smart home solutions for these problems 
are health monitoring devices connected to the smartphone and/or smartwatch, 
automatic medication dispensers, fall alarms and emergency buttons. 


2. Personal care: Although not the most important issue, some persons with 
Alzheimer's disease need help with bathing or going to the toilet. The experts 
consulted indicated that there are solutions, such as Japanese toilets and smart 
showers, which may be useful for some persons with Alzheimer's disease. However, 
these solutions are generally more expensive. Smart solutions can also be used to 
remind the person to do specific tasks, such as brushing their teeth.  


3. Home comfort: Several respondents indicated that they had difficulties controlling 
the heating system and turning on lights, and some had problems with time 
orientation or locating objects within the home. Smart home solutions in the area of 
home comfort include: shutters that automatically raise and lower at specific times 
and in specific light conditions, and motion sensors for automatic lighting and door 
opening. 


4. Home security: Although the results of the study indicate that this is a key issue for 
persons with Alzheimer's disease, it is questionable whether intelligent solutions in 
this area are really suitable for them. Most smart security systems work in such a way 
that the user can control the system remotely from a smartphone. However, many 
participants indicated that they find smartphones rather difficult to use. However, if 
there is a risk of forgetting to activate the alarm when the person leaves the house, 
the alarm can possibly be connected to the GPS signal of a smartphone, so that it is 
automatically activated when the person leaves the house and deactivated again 
when the person approaches.  


5. Entertainment: Many persons with Alzheimer's disease spend a lot of time at home 
and are no longer able to do some of the activities they used to enjoy. 
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Entertainment is therefore important, but smart solutions can sometimes 
overwhelm persons with Alzheimer's disease. Simplified tablets with a more 
intuitive interface can therefore be useful, as they allow persons with Alzheimer's to 
play games, listen to music and watch TV shows or films. In some cases, voice-
controlled systems can be used, such as Amazon Echo, to play music or listen to 
audio books. The Smart TV can also be connected to an intelligent home system 
such as Alexa. This could make it easier for some persons with Alzheimer's to 
navigate the menu. 


 
6. Cleaning and cooking: One of the main challenges for persons with Alzheimer's 


disease is to remain independent at home and to be able to carry out basic daily 
tasks such as cleaning, cooking and household activities. These tasks can be 
difficult for persons with Alzheimer's disease, as they may forget how to do them or 
have difficulty remembering which tasks to do in a day and in what order. Many 
respondents were concerned about safety in this area, for example if the person 
with Alzheimer's disease leaves the gas on. Many technologies can help persons 
with Alzheimer's disease to remain independent, such as mobile applications that 
remind people to do their daily tasks. Voice assistants and smart home systems 
such as Alexa can be used to give voice reminders and increase safety. For 
example, when the instruction is given to "turn on the oven", it can prompt the user 
to turn it off after a certain amount of time. Motion and pressure sensors can 
monitor people's behaviour from a distance. The use of cameras in the home to 
monitor the person is also an option, but for privacy reasons the person must give 
their consent. 


7. Home mobility: Some mobility problems may arise as a result of ageing. In 
addition, persons with Alzheimer's disease may be afraid to go out in the 
neighbourhood because they may become disoriented and lost. They may also 
have difficulty remembering the location of different rooms in the house. Where a 
person with Alzheimer's disease is less mobile because of their physical condition, 
(smart) mobility devices may be able to help, provided they are easy to use (this 
should be assessed on a case-by-case basis). Where a person has difficulty 
remembering the location of different rooms in the house, a BLE or UWB location 
system with a simple interface that shows the current location can be used. A 
beacon and tracking system can be useful to increase mobility in the home. 
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8. Energy saving: According to the study, energy conservation is an important issue 
for persons with Alzheimer's disease. An intelligent thermostat set for day and night 
temperatures can be used so that they do not have to remember to turn down the 
temperature at night. As for those persons who have difficulty recycling their trash, 
an AI-based image sensor can be used to detect the type of waste and direct it to 
the right bin.  


9. Social participation: For some participants, a factor limiting their social 
participation was their difficulty in using a phone. In this case, tablets and simplified 
phones are useful, as they can help persons with Alzheimer's disease to call 
someone on their own.  


10. E-learning: E-learning seems by far the least relevant topic for persons with 
Alzheimer's disease. Since they often have difficulty remembering things, especially 
new things, e-learning is not a priority for them. 


6.  Recommendations for the Industry 
 The technology for persons with Alzheimer's must be straightforward to use and 


intuitive. 


 Regarding marketing and selling, an issue with smart home devices for persons with 
Alzheimer's 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 these 
technologies may become useless. This can prevent people from buying helpful 
devices, especially if they are expensive. Therefore, a cost-effective solution is to 
lease products instead of buying them or find a way to keep the costs low. 


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


 It is essential not to make assumptions about 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. About SWEET HOME  
SWEET HOME is an ERASMUS+ funded project that aims to enable people with disabilities 
to lead a more comfortable, independent and self-determined life in their own homes by 
using smart home technologies. The project runs from February 2022 to August 2024 and is 
carried out by 6 partner organisations from 5 countries. The aim is to identify suitable and 
affordable smart home solutions and to develop free learning courses for people with 
disabilities, family members and professionals. 


 


2. Persons with Cystic Fibrosis 
One of the seven SWEET HOME target groups is persons with Cystic Fibrosis. Cystic Fibrosis 
is an inherited condition which results in the build-up of sticky and thick mucus affecting the 
lungs and digestive system. It is caused by a faulty gene which affects the movement of salt 
and water in and out of cells. This then means that instead of these secreted fluids being 
thin and slippery (the norm), they block up tubes, ducts, and passageways, increasing the 
risk of breathing problems, lung infections and digestive issues.  


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. Symptoms usually start 
in early childhood and vary from child to child, but the condition gets slowly worse over 
time, with the lungs and digestive system becoming increasingly damaged. 


 


3. About the Field Research 
In the project's first year, a field research study was conducted in Germany, Italy, Spain, 
Belgium, and Greece. This focused on the needs, interests, and challenges of persons with 
Cystic Fibrosis. The field research strategy included interviews and questionnaire studies 
with affected people, family members and professionals, observations in the home 
environment and a roundtable discussion with different stakeholders. With 6 questionnaires 
and interviews completed, 1 home-based observation and an expert roundtable with 4 
participants, the study cannot provide statistically representative results. Still, it can 
exemplarily point out specific challenges, needs and possible solutions.  
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4. General Findings 
 
The nature of the condition means that persons with Cystic Fibrosis spend a lot 
of time at home; as such, smart-home technology can help ensure that they can 
live a more self-determined and autonomous life. All respondents had some 
basic knowledge of smart-home technologies, with 100% finding the devices 
they have used to be either useful or very useful. 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 (83,3%), (2) a safer 
home (83,3%) (3) to be more comfortable (83,3%) and (4) to be more mobile at 
home (66,7%). Key concerns outlined for the use of smart-home technologies 
include potential high costs of the technology, lack of data privacy, and whether 
these devices are accessible for their condition. 


Our findings showed that the main challenges for persons with cystic fibrosis 
revolve around the areas of healthcare & monitoring, home comfort, social 
participation, and home mobility. 


Persons with Cystic Fibrosis can experience difficulty with mobility around the 
home, as they can become out of breath and tired easily, especially at a 
worsened stage of the condition. Solutions include smart electric chairs for 
ascending or descending floors or mobile oxygen dispensers for use when they 
are short of breath. 


Moreover, persons with Cystic Fibrosis often undergo several forms of treatment. 
However, few persons have access to healthcare and monitoring devices at 
home. Increasing the availability of these devices could help to more efficiently 
track their health status and flag any potential issues. 


There is a need for specific bioclimatic conditions within the home as well. These 
include ensuring the home is free of dust and other allergens and surfaces are 
cleaned regularly, as well as temperature control. For such cases, there are air 
purification devices, smart sensors that measure humidity and smart 
temperature systems. 


Feelings of loneliness and heightened anxiety are commonly reported. Given the 
nature of their symptoms, they may experience unique barriers that decrease 
their ability to socialise, which can lead to social isolation. Further, persons with 
Cystic Fibrosis may encounter obstacles in forming relationships, including a lack 
of independence or embarrassment of symptoms. Moreover, as a progressive 
disease, cystic fibrosis can involve a stressful routine of symptoms and 
treatments.  
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5.  Specific Findings 
The study surveyed the challenges, needs, and recommendations of persons with Cystic 
Fibrosis in 10 different areas of life. 


 Healthcare and Monitoring: Persons with Cystic Fibrosis should regularly measure 
vital signs to monitor any fluctuations needing further attention. Vital signs to 
measure include weight, blood pressure, oxygen levels, and lung function. 
However, at-home measurement devices may not be widely accessible in every 
country. Physiotherapy was also outlined as crucial in the daily treatment routine of 
persons with Cystic Fibrosis. Finally, persons with Cystic Fibrosis often need to take 
many forms of medication and, therefore, must keep track of what/when/how they 
consume their medicine. Having to keep track of all this can become overwhelming. 
The solutions focused on smart devices to measure these vital signs. These include 
a smart pulse oximeter to measure changes in blood oxygen and pulse and Co2 
levels. These devices can link to a smartphone, making it easier to track historical 
data and better identify any fluctuations. Having these devices more readily 
accessible at home could help bypass the steps of needing a medical laboratory to 
take their measurements. An app-based spirometer device designed for homecare 
could help measure the lungs' air capacity. Other devices included building robots 
which could support the provision of physiotherapy services (however, this is still in 
a developmental stage). Another example is a smart medicine cabinet to help 
persons with Cystic Fibrosis remember when to take their medication, the correct 
dosage, and alert them when they need to restock. Experts in the roundtable 
highlighted that the degree of integration with smart-home technology is lacking. 
Positive reactions were given for the creation of a device that could combine all the 
relevant measurements recorded by each smart-home device. This data can then 


 


 Personal Care: Persons with Cystic Fibrosis can become fatigued quickly, and thus 
personal care and hygiene tasks can be tiring. Personal hygiene is a regular part of 
life to minimise risks of infection at home. The consulted experts indicated that 
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there are solutions available, such as a smart toilet or smart shower. However, these 
are generally more expensive solutions and are not considered a priority. 


 Home Comfort: Several respondents indicated the need for specific climatic 
conditions in the home. This includes temperature and humidity control, curtains, 
windows and lights, and air quality control. In stages where the person with cystic 
fibrosis is notably less mobile, having the ability to control these features remotely 
from their phone would be of great support. Smart solutions include air purification 
devices which track indoor air quality levels and smart humidity sensors. Other 
technologies include shutters which automatically raise and lower at specific times 
as well as voice command and motion sensors for lighting and opening of doors. 


 Home Security: Some participants expressed concerns for the safety of the person 
with Cystic Fibrosis. These anxieties may arise particularly when they are home 
alone and cannot alert someone if anything has gone wrong. These anxieties may 
be heightened, especially when the illness is at a worsened stage, as they may be 
less mobile around the home. Solutions focus more on communication tools to 
ease anxieties. Examples include (1) a smart assistant system such as an Alexa, 
where the person with Cystic Fibrosis can use voice commands to begin calls, and 
(2) a smart-watch, where a person can contact someone with a simple tap on their 
wrist. 


 Entertainment: Many persons with Cystic Fibrosis spend a lot of time at home, 
particularly when the condition worsens. Moreover, undergoing at-home 
treatments can be time-consuming, so having entertainment at their disposal can 
be useful. Technologies with a voice-controlled element are beneficial, as they 
could remotely control any technological systems. With a smart assistant (e.g., 
Alexa or Echo system), the person can listen to music, podcasts or audiobooks, the 
news and more. A smart TV system can also support entertainment. 


 Cleaning and Cooking: Taking care of household chores and cleaning the home 
can be challenging for persons with Cystic Fibrosis, as evidenced by our research. 
These processes can be fatiguing, given it requires lots of energy and movement, 
but cleaning, in particular, is important to prevent the spread of germs and 
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bacteria. Moreover, persons with Cystic Fibrosis need to clean the devices they use 
as part of treatment (e.g., breathing apparatus). Regarding solutions, for general 
cleaning, cleaning robots and robot vacuums/mops can navigate around a home 
and clean with minimal effort from the person. Others include air purifiers to 
capture dust and allergen particles. There are. However, fewer smart devices 
related to disinfection specifically exist. 


 Home Mobility: 
because persons with Cystic Fibrosis can struggle with their breathing, given the 
nature of the condition. They can become out of breath easily, which makes moving 
around the home much more difficult. Respondents expressed anxiety when 
moving around at home and avoiding climbing stairs. However, keeping active is 
essential in managing cystic fibrosis, as it helps improve cardiovascular function. 
Mobility solutions are present, which include chair systems to travel between floors. 
However, these can be difficult to integrate at home, as they often require 
something mechanical (and thus costly) to be installed. One solution could be 
providing a portable oxygen dispenser  to use when feeling out of breath 
throughout the home. 


 Energy Saving: 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 require large amounts of energy 
usage. Solutions include smart plugs, which allow you to plug any gadget into a 
wall outlet and bring it online. It can automatically turn on and off on a schedule 
and will enable you to see your energy consumption. Other devices, such as smart 
thermostats and bulbs, can be remotely turned on and off, helping to save energy. 


 Social Participation: Results from participants were mixed. Whilst some felt well-
connected to the community around them, others did not agree, arguing that the 
need to take added health precautions when interacting with others can create 
barriers to communication. Some persons cited that loneliness is common. 
Therefore, it is important not to digitise communication opportunities as human 
interaction is particularly valued. Rather smart-home technology should instead 
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help foster exchanges between persons. Devices include smart watches, tablets, 
and smartphones.  


 E-learning: E-learning seems the least relevant topic for persons with Cystic 
Fibrosis, as they can seemingly participate well in online learning environments. 


 


6. Recommendations for the industry 
 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. 


 Medically valid data is needed in the Cystic Fibrosis 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. 


 When designing smart-home technologies for persons with Cystic Fibrosis in the 
future, it is important that product designer consider the needs of the persons who 
will be using the product. Including persons with Cystic Fibrosis early in the 
development process means their feedback can be integrated and can result in the 
creation of a better-designed product. We must avoid making assumptions of their 
needs. 


 Information on the existence of smart-home devices that could benefit persons with 
cystic fibrosis should be made more widely available. Many persons with Cystic 
Fibrosis 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
willingness to show therapy adherence and to participate in all the necessary 
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procedures. This is not always easy for patients due to their personal life history and 
previous experiences, even in a good Cystic Fibrosis care environment. 


 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.  


 The higher costs of smart homes and home automation are a central issue. 
Financial contributions from national or regional organisations/agencies 
should be lobbied for. 
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1. About SWEET HOME 


SWEET HOME is an ERASMUS+ funded project that aims to enable people with disabilities to lead a 
more comfortable, independent and self-determined life in their own homes by using smart home 
technologies. The project runs from February 2022 to August 2024 and is carried out by 6 partner 
organizations from 5 countries. The aim is to identify suitable and affordable smart home solutions 
and to develop free learning courses for people with disabilities, family members and professionals. 


 


2. Down Syndrome 


One of the seven SWEET HOME target groups 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 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. 
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 most 
common physical characteristics of Down syndrome include a flat facial profile, with a small head 
and short stature. 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. 


 


3. About Field Research 


In the first year of the project, a field research study was conducted in Germany, Italy, Spain, 
Belgium and Greece. This focused on the needs, interests and challenges of people with Down 
Syndrome. The field research strategy included interviews and questionnaire studies with affected 
people, family members and professionals, observations in the home environment and a roundtable 
discussion with different stakeholders. With a total of 12 questionnaires and interviews, 3 home-
based observations and an expert roundtable with 10 participants, the study cannot provide 
statistically representative results, but it can exemplarily point out specific challenges, needs and 
possible solutions. 


 


4. General 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 
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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 don’t understand them. As a consequence, it could be difficult to form relationships 
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. 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. 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. 


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. 


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.  
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5. Specific Findings 


The study surveyed the challenges, needs, and recommendations of Down Syndrome in 10 different 
areas of life. 


1. Health care & monitoring: In some 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. One 
critical issue is to take the correct medicine at the correct time and reminding to do so 
everyday. There are some technologies, such as ECG devices, pulse oximeters or blood 
pressure monitors, there are apps to track what a person is eating, using AI techniques 
and image processing to recognise food and identify calories. There are many different 
solutions on medication reminders. 


2. Personal care: 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. The problem of personal 
hygiene, in particular difficulties in washing and showering, has emerged multiple times. 
There are several possibilities like Smart toothbrushes, Smart voice assistants, Smart 
mirrors or Simplified shower usage. 


3. Home comfort: Some problems were found with using the thermostat, also, problems 
with opening and closing shutters, and switching on and off the lights. 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. Possible solutions are use of automatic lights, automatic shutters which could be 
programmed to open and close at specific times, smart plugs or ambient sensors to 
improve home comfort. 


4. Home security: 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 or to know what 
to do in case of an emergency. Possible solutions are to instal a smart lock and other 
typical features of a smart door (code, fingerprint, cameras…), voice assistants to remind 
typical home security actions, cooking robots to avoid risks during that process or an 
alarm system with the possibility of being controlled with voice commands. 


5. Entertainment: this could improve their mental stimulation and emotional well-being 
reducing stress and anxiety. 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 or spend excessive time. It could be used smart TV with a voice remote 
controller, simplified interfaces on several entertainment devices or smart voice 
assistants to play books or audiobooks. 


6. Cleaning, cooking and household activities: 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 
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make it difficult to do activities that require precision and dexterity. Also, they could have 
problems to use kitchen appliances. In addition, safety problems may also arise with the 
use of cleaning products. It could be used smart voice assistants to remind cleaning shifts 
or other daily tasks. Even, it could be used to control other smart devices in the kitchen 
such as lights, ovens, and stoves, other solution is the use of cooking robots, cleaning 
robots like robotic vacuum cleaner. 


7. Home mobility: they could have problems with the stairs or to move quickly in the event 
of an emergency, making it harder for them to escape a dangerous situation. It could be 
installed handrails, motorised chairs with voice commands and technological visual cues 
to help individuals with Down syndrome to move inside their home 


8. Energy saving: It could appear problems related about how to recycle and how to 
separate the different kinds of garbage, because they could have problems of 
categorization to divide the household waste. Other problem could be to achieve 
efficiency at home or manage consumption of water. It could be used a personalised 
virtual assistant to help boost energy efficiency at home, an AI based camera system for 
waste management in order to classify different types of waste, such as food scraps, 
paper, and plastics. Additionally, use Apps for visual monitoring of energy consumption, 
smart thermostats to reduce energy costs and save money and smart plugs to control 
and program any connected device. 


9. Social Participation: 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. Additionally, 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. Recommendations are using apps for social media control and GPS 
tracking to facilitate that they could go to social activities in a safer way. 


10. E-Learning: problems were found with reading or writing, or other learning difficulties 
which may limit their access to this kind of training and its effectiveness. There are 
learning apps available adapted to people with Down syndrome like “special words” to  
teach word recognition, spoken language, attention and listening skills. Even there are 
adaptive learning which is a system that uses technology to adjust the learning 
experience based on the individual student's needs, abilities, and progress. Finally, the 
use of some assistive technology e-learning and other type of tools like animated videos. 
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6. Recommendations to the Industry 


According to our study, people with down syndrome as well as their family members are interested 
in smart home technologies and willing to purchase them if the cost-benefit ratio is adequate and 
the products are designed barrier-free. Concluding, we can formulate the following 
recommendations: 


 


1. 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. 


2. 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. 


3. Install large buttons and high-contrast colours because persons with Down syndrome 
can have problems with small buttons or low-contrast colours. 


4. 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. 


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.  







Pag. 22


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/






 


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. 


 


 
  


Needs, Problems & Interests of People with  
Hearing Impairments  


in Relation to Smart Home Technologies 


- Recommendations to the Industry - 


Project number: 2021-1-DE02-KA220-VET-000033058 







 


 


  
 Pag. 2 


Table of Contents 


1. About SWEET HOME ........................................................................................................................ 3 


2. Hearing Impairments ....................................................................................................................... 3 


3. About Field Research ....................................................................................................................... 3 


4. General Findings............................................................................................................................... 3 


5. Specific Findings ............................................................................................................................... 4 


6. Recommendations to the Industry .................................................................................................. 5 


 


  







 


 


  
 Pag. 3 


1. About SWEET HOME 


SWEET HOME is an ERASMUS+ funded project that aims to enable people with disabilities to lead a 
more comfortable, independent and self-determined life in their own homes by using smart home 
technologies. The project runs from February 2022 to August 2024 and is carried out by 6 partner 
organizations from 5 countries. The aim is to identify suitable and affordable smart home solutions 
and to develop free learning courses for people with disabilities, family members and professionals. 


 


2. Hearing Impairments 


One of the seven SWEET HOME target groups is hearing impaired people. The project considers it 
to be an impairment in hearing, whether permanent or fluctuating, that adversely affects a child's 
educational performance. 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. 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. 


 


3. About Field Research 


In the first year of the project, a field research study was conducted in Germany, Italy, Spain, 
Belgium and Greece. This focused on the needs, interests and challenges of hearing-impaired 
people. The field research strategy included interviews and questionnaire studies with affected 
people, family members and professionals, observations in the home environment and a roundtable 
discussion with different stakeholders. With a total of 12 questionnaires, 12 interviews, 4 home-
based observations and an expert roundtable with 8 participants, the study cannot provide 
statistically representative results, but it can exemplarily point out specific challenges, needs and 
possible solutions. 


 


4. General Findings 


According to the study, people with hearing impairments face various challenges in their daily lives. 
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) expressed that they have concerns for their safety at their own homes, being even more 
troubling, outside their home. In the rest of the areas, people explained that they don’t find any 
other big difficulty, 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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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 automatically 
closing the door. In addition, phone apps connected to the smartphone 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 hearing impairment. Regarding social 
participation, the problems were associated to fear in understanding people. No problems were 
reported regarding entertainment.  


The experts also gave their professional view and suggested some Smart and technological solutions 
that could be very helpful for people with hearing impairment. For instance: a hardware that 
captures the needs of the environment and sends them on mobile devices (mobile phones, smart 
watches); “Intendi me”, a smart device with very similar functions, but with the advantage that you 
are able to take it anywhere, to different parts of the house or when you’re travelling; an app that 
translates language and other innovative solutions; among others. 


 


5. Specific Findings 


The study surveyed the challenges, needs, and recommendations of visually impaired and blind 
people in 10 different areas of life. 


1. Health care & monitoring: It should be noted that 50% of participants with hearing 
impairment reported that it was not useful for them to have devices that would help them 
in this case, since they do not present health problems that require it. However, the 
responses of family members change, with 60% thinking it would be useful, in contrast to 
20% who think it is not useful. 


2. Personal care: People with hearing impairment in most of the cases don’t present health 
complications, so they didn’t report any desire to have some smart home solution regarding 
helping them with personal care (unless we’re talking about elderly people). What could be 
useful are smart devices that warn when the water is still open, or open and close the 
bathtubs automatically by motion sensors. 


3. Home comfort: The respondents indicated they can’t notice audible alarm clock or the doorbell, 
so they need to have another strategy. The Smart home solution proposed was to have a light 
and vibration alarm clock on the phone or smartwatch. Regarding the door, a light indicator, 
light dimming or flashing can be installed to know when someone knock the door. 


4. Home security: This is the issue that most concerns hearing impaired people. 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 prevent 
intruders, strobe lights alarms also for intrusions, smart camera with face recognition, etc. 


5. Home mobility: The only issue reported on the observations, is that they can’t notice is 
someone is need or is calling them from another room. A simply smart solution can be 
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smartphone or smartwatch notification with vibration that warn the person when someone 
is calling him/her. 


6. Cleaning, cooking and household activities: On the observations the person with hearing 
impairments expressed that it would be useful to have some devices that could facilitate 
knowing when the washing machine has finished. There are smart washing 
machines/dishwashers that have incorporated the possibility to receive notifications connected 
to a smartwatch or a smartphone. 


7. Entertainment: The difficulties regarding are related to understanding the movies and other tv 
programs and express issues relating 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. 


8. Energy saving: On the observations, it was reported a high spending on the heating system, 
which is usually controlled with a chrono thermostat. To optimized this, it could be a smart 
thermostat. 


9. Social participation: The problems on communication with other people can decrease the 
number of social relations, if needing to call someone, any use of non-Bluetooth technologies to 
call people/listen to people is very difficult, it could be a problem also at work. To solve this and 
enhance the 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. 


10. E-learning: E-learning seems by far the least relevant topic for persons with hearing impairments. 
However, the participants expressed that it would be very helpful to have some kind of resource 
in order to know the smart devices proposed and how to use them. 


 


6. Recommendations to 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.  


• 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. About SWEET HOME 


SWEET HOME is an ERASMUS+ funded project that aims to enable people with disabilities 
to lead a more comfortable, independent and self-determined life in their own homes by 
using smart home technologies. The project runs from February 2022 to August 2024 and is 
carried out by 6 partner organizations from 5 countries. The aim is to identify suitable and 
affordable smart home solutions and to develop free learning courses for people with 
disabilities, family members and professionals. 
 


2. Muscular Dystrophy and other Neuromuscular Diseases 


One of the seven SWEET HOME target groups is persons with Muscular dystrophy. They 
are a group of muscle diseases caused by mutations in a person's 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 muscular dystrophy. There may be several 
different genetic types within each kind of muscular dystrophy, and even people with the 
same type may experience differing symptoms. Outcomes depend on the specific type of 
disorder. In this study, research partners also decided to expand the investigation to other 
neuromuscular diseases (like SMA) that cause the same functional problems. 
 


3. About field research 


In the first year of the project, a field research study was conducted in Germany, Italy, Spain, 
Belgium and Greece. This focused on the needs, interests and challenges of people with 
neuromuscular disease. The field research strategy included interviews and questionnaire 
studies with affected people, family members and professionals, observations in the home 
environment and a roundtable discussion with different stakeholders. With a total of 22 
questionnaires, 22 interviews, 4 home-based observations and an expert roundtable with 10 
participants, the study cannot provide statistically representative results. Still, it can 
exemplarily point out specific challenges, needs and possible solutions. 
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4. General Findings 


Different challenges for persons with neuromuscular disease to be independent in their 
homes were identified. It is necessary to distinguish between the various stages of the 
disease because, in the latter stages of illness, people rely on caregivers to support them in 
many different activities. In the advanced stages of the disease, the possibilities offered by 
smart home applications could be the only way to achieve independence due to the option 
to use different human-machine interfaces. 
Indeed, 95% of the respondents expect benefits from smart home technology for 
independent living.  
Cleaning, personal healthcare, mobility and automation/comfort are key challenges. 
The inability to move around the house is one of the most critical problems, even if most of 
them can use an electronic wheelchair to solve this problem (only in the case that they have 
an accessible home). 
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 
products regularly. 13,6% of those interviewed are also able to program these devices. 
There are several smart solutions available that can help people with neuromuscular disease 
to complete daily tasks and live more independently: they are primarily single smart devices 
(54,5%) such as smart thermostats, smart TV, motorised curtains or simple home automation 
systems (40,9%) based on smart speakers with smart lighting system with motion sensors, 
smart sockets, IR controllers and WiFi cameras. 
The main concerns with smart technologies deal with the high costs of smart systems and 
their design in terms of accessibility and their lack of integration (each smart devices use 
different apps). 


5. Specific Findings 


Healthcare and monitoring: There is great interest in a sensor for personal healthcare: 
There are different devices that are already on the market, like blood pressure monitors, 
pulse oximeters, weight scales, sleep analysers, smart thermometers, smart watches with 
ECG monitors, wristbands with fall alarms that communicate with caregivers etc. Usability is 
one of the main issues for people with mobility problems within their arms when dealing 
with devices like smartwatches, given motion gestures are a common way of interacting with 
smartwatches. 
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Personal care: persons with neuromuscular diseases can find it difficult to clean themselves 
independently. A body drier, a device that aims to simplify the drying process after a shower 
or bath, could be useful for autonomy in personal care. The usefulness of smart toilets was 
highlighted, even if these are generally expensive solutions. 
Home comfort: devices for automation/comfort (e.g. Alexa, light control, opening/closing 
of doors) are useful for accessibility and autonomy. This is especially true because of the 
motor problems of people with this type of disease. Smart lights with motion/twilight 
sensors or voice commands are also useful thanks to the interaction with a smart assistant 
on smartphones or smart speakers. Other solutions are smart actuators or smart sockets. A 
smart intercom allows one to answer a video intercom call from a smartphone app from 
their bed or a place outside the home. The combined use of a smart intercom with a smart 
lock could enable managing guest access independently. A smart IR transmitter connected 
to a smart voice assistant to control the air conditioner is a good solution for 
thermohydrometric well-being. There are also air conditioners with WiFi connection, voice 
control and AI functions. Moreover, internal doors (windows and curtains) with motorisations 
with a remote control function could be beneficial, especially automatic sliding doors (when 
small spaces are available). Electric height adjustable furniture is an excellent solution to 
adapt tables, chairs and toilets. 
Home security: solutions for home security are mostly IP cameras to be placed indoors 
or/and outdoors. With IP cameras, people can monitor their homes from their smartphones, 
receiving notifications about any movement when people exit their homes. Some cameras 
also have bidirectional communications, allowing both persons to interact with one another 
through the camera. Safety is a considerable concern for families, and a fall/panic button 
was often mentioned. 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 situation. 
Entertainment: This is a topic with great interest from people with neuromuscular diseases 
because they spend much time at home. Solutions for entertainment and communications 
are widespread in the smart product market: smart televisions, smartphones, tablets, and 
smart speakers can help with accessible communication and entertainment using 
accessibility and interoperability features of operating systems. Smart TVs with built-in voice 
assistants can be controlled easily by voice. Smart IR controllers and smart speakers can 
help in the same function in the case that their TV is not a smart one. Smart speakers are 
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also helpful for listening to music or to listen to audiobooks. Special assistive products like 
a mouth-controlled mouse can help with PC access for people with mobility problems in the 
arms. 
Cleaning: Significant autonomy limitations mean that one may require support from 
somebody else in cleaning the home. A smart vacuum cleaner is a handy and widely 
available device for purchase. Other smart home appliances like a smart washing machine 
or smart dishwasher can help, but only in giving autonomy in starting operations at a 
particular time, for example. 
Home mobility: electronic wheelchairs are 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 one to connect to smartphones, tablets and personal 
computers to control smart devices. The combined use (there is a need a synchronisation) 
of a smart lock with door motorisation is a good solution for home accessibility. This is 
because people with motor problems can open the door when they are close to the front 
door without the use of traditional keys. They can use RFID cards, fobs, or smartphone apps 
(requiring Bluetooth or/and a GPS signal). Moreover, new smart features in development 
should improve lifts, elevators, and stairlifts. 
Energy saving: There are several smart solutions that can help with energy saving. Smart 
thermostats, smart illumination systems, and smart sockets allow users to control any 
connected device (traditional ones above all) and show energy consumption. In home 
automation systems, collaborative logic can help in reducing 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. 
Social participation: Social networks and help from professionals and informal caregivers 
can help people with neuromuscular disease by improving social involvement. At advanced 
stages of illness, social network applications and accessibility to tablets, smartphones, or PC 
can greatly support face-to-face and remote communication and consequentially help with 
social participation. 
E-learning: Training courses on the Internet of Things should help to overcome all problems 
in using a new device/application, giving more confidence in privacy issues, describing 
better the smart home products market and providing general information about smart 
homes and home automation. It is recommended to add a section on current legislation 
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and economical facilities to help lower the family's costs and develop accessible learning 
materials for each kind of disability. 
 


6. Recommendations for the industry 


There is a general problem of accessibility that could be easily solved with a better human-
machine interface design (i.e. smart controls with voice capabilities). 
Accessibility of the home environment: It is essential to work on building an already 
accessible house, but there are still cultural constraints to the design of accessible homes. 
Nowadays, where most houses are not newly built, we can only adapt them. The most 
flexible solution is designing a very accessible house with personalised solutions that 
address the individual's specific concerns. 
Accessibility of technologies: This involves the usability of smart home technologies, 
which must be adapted to the needs of persons with neuromuscular diseases. Regarding 
social participation, this concerns more than just in-person interaction but supporting 
interaction through digital devices.  
 
Further issues outlined are the integration of the solutions in smart home products: there 
are different reasonable solutions, but they hardly could be integrated between them (each 
smart device uses a different app interface). A recommendation to solve this problem is to 
foster interoperability and universal communication standards in smart technologies. 
The costs of smart homes and home automation are a central issue. Economic contribution 
from national or regional agencies should be improved to foster people's autonomy at 
home and consequently reduce the purchase, installation and usage cost of the devices.  
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1. About SWEET HOME 


SWEET HOME is an ERASMUS+ funded project that aims to enable people with disabilities 
to lead a more comfortable, independent and self-determined life in their own homes by 
using smart home technologies. The project runs from February 2022 to August 2024 and is 
carried out by 6 partner organizations from 5 countries. The aim is to identify suitable and 
affordable smart home solutions and to develop free learning courses for people with 
disabilities, family members and professionals. 


 


2. 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 can live long lives with the condition. Chronic 
kidney disease is usually caused by other conditions that strain the kidneys.  


Regarding treatment plans, individuals can get blood or urine tests to assess the health and 
function of the kidneys. Dialysis and kidney transplants are the most popular options for 
severe kidney disease. Dialysis is a treatment where it acts as an artificial kidney and removes 
waste products and fluid from an individual's blood. Dialysis 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 options have pros and cons; 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 kidney problem.  


Sources: NHS, Wikipedia 


3. About Field Research 


In the first year of the project, a field research study was conducted in Germany, Italy, Spain, 
Belgium and Greece. This focused on the needs, interests and challenges of people with 
Renal Disease. The field research strategy included interviews and questionnaire studies 
with affected people, family members and professionals, observations in the home 
environment and a roundtable discussion with different stakeholders. With a total of 13 
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questionnaires and interviews, 4 home-based observations and an expert roundtable with 8 
participants, the study cannot provide statistically representative results, but it can 
exemplarily point out specific challenges, needs and possible solutions. 


 


4. General Findings 


According to the study, people with Renal Disease face various challenges in their daily 
lives.  


Cleaning, personal healthcare, mobility and automation/comfort are key challenges, but the 
main challenges for people with Renal disease revolve around feeling comfortable and safe 
and remaining independent at home. They may find it challenging to manage all the daily 
restrictions, including monitoring their water or salt intake, blood sugar levels or blood 
pressure monitoring. In addition, another challenge is remembering to take all the needed 
medication. This is especially the case when memory is fading. Without smart-home 
technology, many require another person to remind the person with renal disease to take 
their medication. Thus, the possibility offered by smart home applications could be the 
easiest way to achieve autonomy. 


The smart home market offers a range of solutions that could support people with Renal 
Disease in their everyday lives. Critical areas where smart solutions can help people with 
Renal disease are social participation (simplified phones and tablets), entertainment 
(simplified tablets for games, music, watching movies, and Amazon Echo), healthcare and 
monitoring (smart 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). Most of our respondents have a basic 
knowledge of smart home technologies and expect a benefit from smart home technology 
of more comfortable homes and independent living. 


A good knowledge of what smart-home means emerges from respondents: 


 46,2% use smart home products regularly. 
 30,8% have some knowledge of it. 
 15,4% have already bought some devices. 


The existing smart home devices are mostly single, smart devices (46,2%) such as smart 
thermostats, smart TV, motorised curtains or simple home automation systems (30,8%) 
based on smart speakers with smart lighting systems with motion sensors, smart sockets, IR 
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controllers and Wi-Fi cameras. None of the interviewees expressed an ability to program 
these devices. 


The main concerns with smart technologies are the high costs of smart systems and their 
design in terms of accessibility and lack of integration. (for example, each smart devices use 
different apps). 
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5. Specific Findings 


The study surveyed the challenges, needs, and recommendations of people with Renal 
Disease in 10 different areas of life. 


1. Health care & monitoring: In this area, the most significant risks identified were the 
amount of limited water intake, falls and remembering to take medication due to 
memory problems. 


2. Personal care: people with Renal Disease can generally care for their hygiene and are 
therefore less dependent on smart technologies. 


3. Home mobility: People with disability and support indicated that the person with 
Renal Disease is still mobile. In specific cases, a person with Renal Disease is less 
mobile because of their physical state. 


4. Cleaning: Cleanliness is still essential for people with Renal Disease to avoid 
infections at any exposed exit areas (e.g. dialysis catheter/line). That is especially true 
for the bathroom and the toilet seat. 


5. Home comfort: When social life is restricted, comfort at home is paramount. The 
house may have several smart hub devices installed to increase the person's comfort 
as they navigate around. Devices like Alexa and Google Assistant offer ways to 
automate chores at home. Moreover, one can make calls and get news updates 
through a simple voice command. Also, with the latest advancements in artificial 
intelligence (e.g. ChatGPT), an intelligent assistant could even offer companionship. 


6. Home security: Although this is an essential topic for people with Renal Disease, it is 
questionable if smart solutions in this area are really suitable for them. Safety is also 
a significant concern for families, and a fall/panic button was highlighted as a 
potential need. Most smart security systems work so the user can control the system 
remotely from a smartphone. 


7. Energy saving: Due to disease, the house must not be too cold; it must always have 
a specific, stable temperature, especially within the bedroom. In addition, a hot water 
supply is always needed. Many smart systems can help in energy saving. Smart 
thermostats and smart illumination systems can help one monitor consumption levels 
regularly. Moreover, with smart sockets, people can connect any non-smart device 
and receive a wider range of information on levels of energy consumption and set 
timings to switch on/off a unit to save energy. 


8. Entertainment: Entertainment at home is important for people with Renal Disease, as 
the home is where they usually spend a lot of time. Simplified tablets can offer 
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solutions, allowing people with Renal Disease to play games, listen to music, and 
watch series or movies. The interface is more intuitive. 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.  


9. Social Participation: Regarding social participation, all people with Renal Disease 
agreed that they feel well-connected to the community in which they live. Particularly, 
at advanced stages of illness, social network applications and accessibility to tablets, 
smartphones, or PC can greatly support face-to-face and remote communication and 
consequently help social participation. The most important recommendation is to 
provide support to find the right communication channel with an assistive technology 
multidisciplinary team. 


10. E-learning: An essential aspect of this topic is providing accessible learning content. 
Persons with renal disease prefer video and online courses to learn more about the 
programme and usage of smart-home technology. 


 


Among all fields of application for smart home technologies, the following three were rated 
as being either useful or most useful:  


 Entertainment / Communication (e.g., smartphone, smart TV) with an approval of 
77%, 


 Health (e.g., measurements of vitals, fall alarm) with an approval of 77%, and  
 Energy (e.g., energy management) with an approval of 69.3%. 
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6. Recommendations to the Industry 


According to our study, people with Renal Disease and their family members are interested 
in smart home technologies and willing to purchase them if the cost-benefit ratio is 
adequate and the products are designed barrier-free. Concluding, we can formulate the 
following recommendations: 


1. People with Renal Disease should be involved in developing and testing of products. 
2. It is essential not to make assumptions about the needs of individuals  we should 


not generalise as needs and preferences can be very different from person to 
person.  


3. The costs of smart homes and home automation are a central issue. Economic 
contribution from national or regional agencies should be improved to foster 
people's autonomy at home and consequently reduce the cost of the assistance. 


4. 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 apply 
to all smart devices. 


5. Easier and more accessible training material for smart devices, taking into account 
older and technologically illiterate people. 
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1. About SWEET HOME 


SWEET HOME is an ERASMUS+ funded project that aims to enable people with disabilities 
to lead a more comfortable, independent and self-determined life in their own homes by 
using smart home technologies. The project runs from February 2022 to August 2024 and is 
carried out by 6 partner organizations from 5 countries. The aim is to identify suitable and 
affordable smart home solutions and to develop free learning courses for people with 
disabilities, family members and professionals. 


 


2. Persons with Visual Impairment and Blind People 


One of the seven SWEET HOME target groups is persons with visual impairment and blind 
people. The project considers a visual impairment to be a limitation of vision that affects 
daily activities and can range from mild to total blindness. It may be caused by eye disease, 
injury, genetic conditions or other illnesses. People who are blind from birth usually have 
more developed non-visual senses, while those who become blind later in life must adapt 
to their new limitations. Visual impairments are individual in their manifestations and 
consequences and can be classified as mild, moderate, severe or profound, depending on 
the degree of vision loss. 


 


3. About Field Research 


In the first year of the project, a field research study was conducted in Germany, Italy, Spain, 
Belgium and Greece. This focused on the needs, interests and challenges of persons with 
visual impairments and blind people. The field research strategy included interviews and 
questionnaire studies with affected people, family members and professionals, observations 
in the home environment and a roundtable discussion with different stakeholders. With a 
total of 17 questionnaires and interviews, 3 home-based observations and an expert 
roundtable with 5 participants, the study cannot provide statistically representative results. 
Still, it can exemplarily point out specific challenges, needs and possible solutions. 
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4. General Findings 


According to the study, persons with visual impairments and blind people face various 
challenges in their daily lives.  


Persons with visual impairments reported difficulties performing everyday tasks in low-light 
conditions, moving around safely, performing fine motor tasks, reading written documents, 
using automated telephone services, and operating electrical devices with small, low-
contrast displays or touchscreens. 


Blind people rely on assistance for a variety of everyday tasks. In particular, they cannot 
operate modern household appliances independently due to the increasing incorporation 
of touchscreens, depend on having texts read to them, cannot detect whether clothing or 
living areas are dirty or clean, or which foods are close to or past their best-before date. 
Using websites and web services that are not barrier-free also causes difficulties. For those 
with additional health issues, such as memory deficits, the challenges are amplified. 


Smart home market offers a range of solutions that could also help persons with severe 
visual impairments and blind people in their everyday lives. Most of our respondents had a 
basic knowledge of smart home technologies and identified several benefits. They 
particularly appreciated the opportunities for leading a more autonomous life (58.8%), 
performing daily tasks more independently (70.6%), having a safer home (64.7%), and living 
more comfortably (41.2%). The most-used smart home devices included smart speakers, 
alarm clocks, light bulbs, and household appliances such as smart vacuum cleaners. Almost 
three-quarters of respondents (72.3%) found these devices useful. 


Nevertheless, concerns were also expressed about becoming too dependent on 
technology, which can lead to severe consequences for the affected person in the event of 
a technological failure. Professionals, in particular, emphasised their desire for a balance 
between the maintenance and enhancement of personal abilities and the use of 
technological aids. 
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5. Specific Findings 


The study surveyed the challenges, needs, and recommendations of persons with visual 
impairments and blind people in 10 different areas of life. 


1. Healthcare & monitoring: In this area, the most significant risks identified were falls 
(especially in the bathroom and on the stairs) and mistakes in taking medication due 
to the lack of vision. 


2. Personal care: According to their support persons, persons affected had specific 
problems in this area (e.g., hairdressing, shaving), but they themselves did not 
express any need for technological support. 


3. Home mobility: Those affected described themselves as mobile in their own homes. 
Difficulties would arise due to dropped, left or moved objects on the floor (e.g. 
children's toys). 


4. Cleaning: Particular difficulties in this area include the new placement of objects by 
family members (toys on the floor, relocated everyday objects), recognition of dirt 
(e.g., clothing, surfaces) and, above all, the use of modern household appliances 
(e.g., stove, washing machine, clothes dryer). The latter are increasingly equipped 
with touch screens and thus cannot be operated by blind persons and persons with 
visual impairments without assistance. Such household appliances should also be 
operable via voice control. For finding repositioned objects, an app should be able 
to provide information about the quadrant in which a searched object is located. 


5. Home comfort: The respondents have already used many solutions to control lights 
and shutters via smartphone and app, to determine colours, or to have cooking 
recipes read aloud. All home appliances and apps must be barrier-free. All apps 
should also be available for both IOS and Android devices. Smart refrigerators and 
freezers should be able to provide information about the remaining shelf life of food. 


6. Home security: Many respondents wanted a technical solution for identifying visitors 
at the front door (e.g., a web application that sends a recording of the visitor to a 
relative, who can then confirm a visitor's identity). Another aspect concerns detecting 
sources of danger in the home: while smoke detectors already exist, they lack sensors 
for gas leaks. 


7. Energy saving: For the respondents, this topic largely overlapped with the aspects 
mentioned under home comfort (barrier-free lighting and heating control). 
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8. Entertainment: For persons with visual impairments, the most significant challenges 
are reading small print (books, magazines, newspapers) and operating electronic 
entertainment devices with tiny controls. Smart speakers and smart TVs were already 
in use among respondents. Once again, it was pointed out that barrier-free operation 
should be possible for all devices. 


9. Social Participation: About half of those affected reported difficulties in making new 
social contacts. Particularly for older people with additional health problems, social 
contacts were limited to family members, doctors and artisans coming to the house. 
Concerning computer-mediated communication, persons with visual impairments 
expressed difficulties in using non-barrier-free software applications. 


10. E-Learning: An essential aspect of this topic is the provision of accessible learning 
content. Readable text documents with search functions are preferred. Image and 
video material should be explained verbally. 


 


Among all fields of application for smart home technologies, the following three were rated 
as particularly useful to very useful:  


 Entertainment / Communication (e.g., smartphone, smart TV) with an approval of 
94.1%, 


 Health (e.g., measurements of vitals, fall alarm) with an approval of 82.3%, and  
 Energy (e.g., energy management) with an approval of 76.4%. 


The topic of cleaning was identified as particularly critical due to the increasing number of 
household appliances with touchscreens that cannot be operated. 
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6. Recommendations to the Industry 


According to our study, persons with visual impairments and blind people, as well as their 
family members, are interested in smart home technologies and willing to purchase them if 
the cost-benefit ratio is adequate and the products are designed barrier-free. Concluding, 
we can formulate the following recommendations: 


  


 Accessibility: All products should have built-in accessibility features, such as voice 
recognition, audible cues and tactile feedback. These features should be easily 
adaptable to users' needs. 


 Usability: All products should be intuitive to use with clear and straightforward 
operating elements. Accessibility should be considered in the design of the user 
interface (including large font, high contrast, customisable colour options, and voice 
control). 


 Integration: Compatibility with existing technological aids, such as screen readers 
and Braille displays, should be facilitated so that existing technologies can be used 
and the need for additional hardware is kept to a minimum. 


 Durability: All products should be robust and reliable, equipped with durable 
materials and high-quality components. 


 Awareness: Manufacturers and designers should be aware of the needs of persons 
with visual impairments and blind people so that their products can also be used 
independently by this target group. - Associations of blind and persons with visual 
impairments have worked out recommendations for and demands on the industry 
through working groups and are seeking dialogue with manufacturers and designers. 


  


By implementing these recommendations, the industry can contribute to improving the lives 
of persons with visual impairments and blind people and thereby play an essential role in 
shaping a living environment that is equally accessible and inclusive. 
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