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ABSTRACT 
UPDATED—3 November 2016. This paper describes the 
co-creation process (client meetings, workshop for students 
and cooking session with elderly) of an Industrial Design 
team from the Eindhoven University of Technology, and in 
cooperation with Summa Zorg, nursing students and 
elderly. Together they have created a solution to improve 
the eating habits of the (dutch) seniors citizens living alone, 
and the quality of Summa students education. In the 
beginning, the article describes the design process, main 
findings of the current needs and challenges to be tackled 
improving elderly’s health. After that, the article presents 
the design concept, a mobile app as a digital tool to improve 
interaction between elderly and students. Accompanied 
with a set of cards as a physical tool to create awareness 
about health and eating habits among the elderly. This all 
created according to the research process and user study 
carried on during the project. Last but not least, a business 
approach about the design proposal is presented to describe 
how the concept could be implemented and how the role of 
each stakeholder must be. The aim of this paper is to create 
a starting point for designers, healthcare institutions and 
related companies to explore how the elderly health can be 
improved regarding eating habits and social interaction. 
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INTRODUCTION 
Aging is a human condition happening everywhere, all the 
time. As a human condition, aging carries out its own 
challenges, problems, advantages, and complications. 
However, the spectrum of challenges the elderly are facing 
is at the moment too wide, there are too many obstacles and 
variables that hinder them from living the way the wish. 
This report focuses on how a design team from TU/e 
addresses these issues and searches for a way to improve 
the living standards of elderly, the main focus is laid on 
health and eating habits. 
To define the focus are, the team worked hand in hand with 
Summa Zorg, teachers, students, and seniors. Summa as an 
umbrella institution for vocational training, raised up its 

interest to work with a specific scenario: Students who visit 
elderly that need help with domestic tasks such as cooking 
and cleaning and how they can learn from the experiences 
that they share with each other. 
10% of the elderly (non-institutionalized people living 
alone) in the Netherlands are malnourished [1]; it implies 
that more than 250.000 citizens suffer from this problem. 
Furthermore, the 75+ age group is considered to be the 
loneliest group in the country. [2] 
The issues are of interest to Summa and the topics need to 
be addressed and tackled. A solution is needed to help 
elderly people living at home, but meantime added value of 
the quality of student learning is desired. The design team 
together with summa has defined the following problem 
statement: What can be done support future care, regarding 
elderly eating habits? 
In the exploratory process to find ways to achieve the goal, 
co-creation sessions with Summa teachers have been held, a 
creativity workshop with the students and a cooking session 
with the elderly has also been performed. Furthermore, the 
design team carried out a research process to link the 
gathered information from the stakeholders with insights 
and information from related projects and literature. As a 
final output (preliminary results to be implemented), the 
design team has created a concept composed by a digital 
tool (a mobile application) and a physical tool (printed 
cards) for interaction between students and elderly related 
to cooking, eating habits and social interaction. The concept 
has been tested with the user target group ( Summa students 
and elderly) to receive feedback for improvements and 
further development. Moreover, a business model has been 
created to further develop the concept. 
 
METHOD 
Summa Zorg is the client in this project and next to them, 
there are more stakeholders involved. The students together 
with the elderly will be the users of the concept. For these 
reasons, the design team finds it essential to involve them in 
the design process. The first user study was to define the 
scope for the project, an interview with a teacher at Summa 
Zorg was held. After this was clear the team started with the 
first design using the discovered insights. It resulted in the 
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first concept VeggieFriends. For more information, see 
Appendix A – VeggieFriends. When the first iteration of 
the concept was completed another meeting was arranged 
where feedback was received. After the meeting further 
development was made with VeggieFriends, the questions 
that were raised during the process was used as a 
foundation for the second user study, a co-creation 
workshop with the fourth year, fourth-level nursing students 
at Summa. Knowledge about the student’s experience 
working with elderly was obtained, these insights later had 
huge value in the design process of the second iteration of 
the concept, Keuken+. The last user study was performed at 
LOKAAL+, interviews were held where students, elderly 
and teachers could give feedback on the concept. 
User study 1; Client Meeting 

A meeting was held with Monique a teacher for fourth-year 
nursing students at Summa College. The purpose of the 
meeting was to determine the demands and limitations of 
the project. Questions were asked about previous studies 
that have been done in collaboration with TU/e, how the 
process was carried out and also the results. Most 
importantly the intention of the meeting was to define the 
scope for this year’s project. Insights were gained on how 
the students interact with the elderly, and also how the 
school perceives the knowledge regarding food of both the 
students and the elderly. What was discovered was that 
students and elderly in general lack extended knowledge in 
how food affects the body and how improved diet can 
reduce health issues such as blood pressure and diabetes. 
Since seniors are in their later stages of their life they 
neglect the perks of eating healthy and how it improves 
long-term life quality and instead choose meals that ‘’taste 
better’’. Monique emphasized that the most important thing 
is to find a tool for the students to motivate elderly to eat 
better. An aid that enables the elderly to get familiar with 
different kinds of vegetables, meats, and spices and what 
health benefits or disadvantages that they contribute to. The 
questions prepared for this meeting can be found in 
Appendix B - Semi-open interview questions to Monique 

 
Figure 1. Client meeting with Monique 

Brainstorm Session 
The design team was participating in a workshop to test out 
ongoing work on Persuasive Cards by Xipei Ren 
(promovendus Business Process Design at the faculty of 
Industrial Design TU/e). This opportunity was used to start 
ideating on a concept to improve elderly’s eating habits. 
More about this session can be found in Appendix C - 
Persuasive Cards Session. 
 

 
Figure 2. Persuasion Cards Session 

The team sat together in a group. Every individual set down 
with a card with a persuasive principal and started 
brainstorming on a paper with this principle in mind. After 
a few minutes, the papers together with the cards were 
passed to another team member. And started again 
brainstorming on top of the work of others. This repeated 
until every team member had worked with every card. At 
the end of this workshop, several concepts were created. 
These concepts were used as a base for the concept that 
developed into VeggieFriends.         
User study 2; Students Summa Zorg 
The goal of having a workshop with the students is to gain 
knowledge about the structure in healthcare. The students 
are the nurses of the future and with the experience they 
have gained, understandings about the current situations 
and their needs for improvements were learned.  Feedback 
of the first iteration of the concept was also given. The 
students who joined the workshop are in the last phase of 
their education and have extensively worked with elderly 
during their studies. Around 35 students participated in the 
workshop, additionally, two teachers were involved in the 
ideation process. 
During the preparation of the workshop, the priorities to 
further develop the concept were pinpointed. The research 
questions with their sub-questions were found most 
important, these questions were based on the first meeting 
with the client and also follows the direction the team 
intends to go. The students were asked to present mind-
maps based on these given questions. To support the 
ideation process, inspiration cards were presented, these 



cards contained different statements regarding food and 
nutrition, also photos of elderly in different situations 
connected to healthcare were handed out. The prepared 
materials can be found in Appendix D – Summa Zorg 
Brainstorm Materials. 
The group was split into 5 groups and every seven minutes 
the main questions were passed through. The main 
questions were: 

-        How to motivate the elderly and go for quality 
-        What is your knowledge in nutrition for elderly? 
-        Is there more research or interesting touchpoint 

you would like to dive into? 
-        How can you generate a non-intrusive change in 

the elderly habits? 
-        How to motivate elderly in general?    

The duration of the workshop was one hour. In this hour 
there were several rounds were the students could 
brainstorm about different topics. 
 

 
Figure 3. Summa Zorg Brainstorm Session Group 

 
Figure 4. Overview Room Summa Zorg Brainstorm 

During the workshop, the design team engaged in 
conversation with the students and asked questions about 
the tasks that they were given. The students of SUMMA 
COLLEGE were very enthusiastic and never hesitated to 
speak their mind. After the brainstorm session, the students 
were given the opportunity to present their work to each 

other and the design team. These presentations worked as a 
learning activity for both to find the overlapping elements. 
The final phase of the workshop was the introduction of 
‘’VeggieFriends’’. The students later got the opportunity to 
give feedback on the visuals, experience flow but also 
general impressions of the application. More about the 
session can be found in Appendix E – Brainstorm with 
students.  

 

User study 3; Lokaal+  
The elderly are an important stakeholder in this research. 
To get their view on their eating habits and their current life 
an observational study was done. During this observation, 
questions were asked to the students, elderly and teacher. 
Also, the prototype app was trial tested. 
To gain these insights of the situation with the elderly 
Lokaal+ was visited. Lokaal+ is a location within summa 
college where students can do their internships. It could be 
seen as a practical classroom to gain supervised experience 
with the elderly. “Lokaal+ offers in the direct 
neighborhoods around Willem de Rijkelaan help in the way 
of volunteer caregiving (dutch: mantelzorg). It is all about 
being easily accessible, not indicated care in housekeeping 
and social support.[3] During internships at Lokaal+ the 
students together with the elderly and their teachers 
organize different care activities. These activities 
differentiate from tablet training till cooking together. 
A cooking session was visited to see how the elderly deal 
with cooking and food and to be able to interview them. 
During this session, there were three students interning. 
They were supervised by one teacher and five elderly. 
Questions that were asked in the area of “How important is 
the health of food to you?” “How do you deal with cooking 
at the moment?” and “Do you cook from recipes?”. 
 

 
Figure 5. Cooking Session at Lokaal+ 

The last part of the session was trial testing the prototype 
app of Keuken+. Students and teachers were asked about 
their initial thoughts about the platform. Also, the students 
experienced it together with an elderly. The student and the 
elderly acted out how they would use the app together. The 
student would operate the app and interact with the elderly. 
Together they had a conversation about the tablet and what 
foods to pick. The guideline questions for this session could 



be found in Appendix F - Open interview questions to 
elderly   
RESULTS 
The results can be divided in three different parts. The user 
studies that were conducted, the concepts and prototypes 
created, and the developed business model to get this 
concept to work. 

 

Results on user study 
All the user's studies were taken into account and have had 
considerable influence on how the elements in the final 
concept Keuken+ was designed. 
 

Part 1 - Client meeting 
Monique is the teacher of a class with fourth-year students. 
Besides that, she is also the client and the contact person of 
the design team. In total, there were two  interviews with 
Monique. 
The first interview resulted in a clear direction for the 
design team; goals were set and the design approach was 
made. The main research questions resulted from this 
meeting were: 

·        How to motivate the elderly and go for quality 
·        What is your knowledge in nutrition for elderly? 
·        Is there more research or interesting touchpoint 

you would like to dive into? 
·        How can you generate a non-intrusive change in 

the elderly habits? 
Besides research topics and design direction the design 
team received information about SUMMA ZORG and their 
vision. 
The second meeting with Monique was in the middle of the 
design process. The concept “VeggieFriends” was in 
development and presented to Monique. Monique gave the 
design team many points to work on. One of these  was to 
involve more users into the design process. During this 
meeting, the design team got the opportunity to consider if 
the students should be involved in the design process as 
well. On top of this, the team was advised to test the app 
with  the seniors at Lokaal+. 
 
Part 2 – Student Workshop 
The team was very satisfied with the result of the 
workshop. The students at Summa were very active and 
interested in the subject. The students brainstormed on flip 
charts, Appendix G - Flip Charts, that helpful for further 
design decisions. The students wrote many comments and 
explained them during the workshop. The feedback on 
“VeggieFriends” was helpful to make the system more 
complete and detailed. One of the comments was that the 
students saw during their internship that elderly pay a lot of 
attention on their budget that resulted in more than one 
recipe for one ingredient. The students would like to have 
an application like “VeggieFriends” and say extra 

possibilities like use their zip code to connect the elderly 
also together. Besides new perspectives, the students 
confirmed some assumptions made by the design team. An 
example is to profile the elderly or to help them in their 
own environment. The workshop was very useful for the 
design process and the next iteration followed up upon this 
workshop. 
 
Part 3- Lokaal+ 
The most important thing retrieved during the study at 
Lokaal+ was the feedback on the prototype app from the 
elderly. The first user experience and inputs on the design. 
The teacher at Lokaal+ also informed the design team that 
the school is planning on providing the students with tablets 
which they can use for their internships. Also, student 
Chantal gave her inputs on the application ‘’I really like it, 
the first feeling is that it is very complete. Would also be 
nice to implement it here at Lokaal+ the students pick for 
now’’. 
Also, some more general insights into the eating habits of 
elderly were discovered. Because of handicaps elderly 
prefer to prepare easy one pot foods. Because they cannot 
stand for that long or they have not that much power in their 
hands anymore.  Some of the elderly are already very aware 
of what is healthy for them and do think it is very 
important. Tiny Verschuren “We try to cook with seasonal 
vegetables this is better and cheaper. I also sometimes cook 
without meat or at least with lean meat. Also, we make a lot 
of meals out of the oven or out of the stir-fry pan”. Some of 
them found the enjoyment of food more important than if it 
was good for them. An elderly that tried the app together 
with a student said:  “I think this is a very good app for old 
people”. Also confirming the concept was very much in 
need and waiting for its implementation. 
 
Concept 
The final version of the concept made during the course 
“Activating your innovation radar” is called Keuken+. 
Keuken+ is a system which is made for students and for the 
elderly, both the users have many advantages with the use 
of Keuken+. The system is divided into two parts; digital 
and physical. See visual of the system in the Appendix H - 
System Concept. The digital part is mostly used by the 
students and Summa Zorg. The app is used as a 
conversation starter between students and elderly. The app 
contains many recipes and the elderly can discuss together 
with the student what he or she would like to eat. The app 
also contains a medical record and previous eating choices 
to help the students pick the right recipe. When a recipe is 
generated the student can print this on a card. The card has 
information about the recipe and nutrition fact. To make the 
cards easy to understand, the nutrition facts are based on 
specific organs. For example, broccoli is good for your 
muscles. The elderly will receive in the end of every 
session with the student the card. This card can be as a 
personal cookbook to easily find a healthy recipe. The 



pillars of Keuken+ are sharing, teaching and learning. This 
is applicable to the students and the elderly. 
Sharing: The students share the data gathered from 
Keuken+ for further research and it could be possible to 
share this information with the doctor. The sharing element 
is applicable to elderly. The physical cards can be shared 
with friends and family. 
Teaching: The students are teaching the elderly to eat 
healthier and the elderly are teaching the students about 
their preferences 
Learning: Everyone involved in Keuken+ is benefitting 
from the system. The students learn to help the elderly eat 
healthier, gain knowledge about nutrition facts and explore 
more research topics related to their work. Summa is 
learning from the data gathered by the system and the 
elderly are learning to eat better. The actual prototype can 
be viewed in Appendix I - Prototype App 

 
Figure 5. The KEUKEN+ App 

 Digital 
The digital interface of Keuken+ is used on an iPad. The 
iPad is already in use by the students of Summa Zorg. The 
iPad will serve as a communication tool for the student and 
the senior. The digital interface has different phases: 
      0.                 Student has an appointment with the elderly 

1.                Begin phase; press start to activate 
Keuken+ 

2.                Starting page; this page is meant to log in 
the profile of senior. Several options are 
possible    like medical records; previous recipes, 
general information, and planning. 

3.                Generate Recipe; this page in the app is 
used to create a recipe. This recipe can be based on 
the health issues of the senior or ingredient 
preferences. Every ingredient has several recipes 
for the reason to eat in variation and budget issues 
of the senior. 

4.                Every ingredient has a list with the good 
nutrition facts to educate the student and the senior 
about the nutrition facts of food. 

5.                When a recipe is chosen, the elderly and 
the student can cook the recipe. 

6.                The created recipe can be saved and 
shared. The recipe can be shared digitally and 
physically. 

7.                Print the recipe. This option is an 
important aspect of Keuken+ because the senior 
will have evidence of the meeting. This card can 
be shared with friends or can be a building block 
for their personal cookbook. 

                                                        

 Physical                                        
The physical part in Keuken+ is focusing on the elderly. To 
make less use of iPads and digital complexity the elderly 
get a card with the recipe. This recipe can be used any other 
day in the week to create a healthy meal. Besides the 
advantage of creating a personal cookbook the card also 
gives the opportunity for the elderly to share their 
knowledge and recipes with their friends or neighbors. 
 

 
Figure 6. The KEUKEN+ Platform 

Business approach 
Keuken+ is a new product with a service around it. Brand 
attitude is an element in creating new innovations and in 
this case SUMMA COLLEGE. Looking from a business 
perspective other changes within the design process can be 
made and for this reason, the design team decided to look 
from this perspective and find out if adjustments are 
needed. In this perspective, it also gives the possibility to 
contact stakeholders that will lead to the connection of the 
business context and user context. A business model canvas 
is made and an experience flow. 
 
Business Model Canvas 
To make the concept working, a multi-stakeholder business 
model was developed. This model involves all the 
stakeholders in the project, the elderly, the students, Summa 
College and the developers. The model is based on the core 
values; sharing, learning, and teaching. The Keuken+ 
platform is focused on independent elderly that still cook at 
home. The elderly are supported by the students that 
eventually will be the nurses of the future. Further, they are 
supported by Summa College who want their pupils to live 
up to their highest potential. 



The key purpose of Keuken+ is to create recipes focused on 
minimizing the health issues the elderly might have and 
gather data that Summa College can use for future 
education. The resources needed for the application is more 
functional platform and printers for the physical cards. 
Also, nutritionists and chefs need to be involved in order to 
find the most suitable recipes that can be generated in the 
application. Key partners could be health insurance 
companies, printer companies, supermarkets, other health 
organizations, and doctors. Health insurance companies can 
use the data gathered in the app to analyze the changes in 
health and if the application has led to actual improvement. 
The biggest investment that has to be done is the actual 
development of the app, maintenance as well as printing of 
cards will lead to further costs. A supportive website to 
explain the concept and general instructions will also be 
needed. The revenue will be the data generated in the app, 
Summa can use the data either for own research but also 
sell it to third party companies. Also, the app can be 
patented and sold to other schools or business with similar 
operations. Most importantly is that if data is sold it will be 
anonymized. The detailed business model canvas can be 
found in Appendix J - Business Model Canvas 
 
Experience flow 
Keuken+ is a complex system where people from different 
aspects are involved. For this, a graphic is made to make 
clear how the flow of Keuken+ is going. The experience 
flow has no end because the system is learning about the 
habits of elderly and is adjusting the data collected by 
Keuken+. What is clear from the graphic is that the student 
is collecting and using the data, elderly are giving data and 
summa processes the data. Another insight from the 
experience flow is the interaction between the student and 
the elderly which is a highlight of Keuken+. The experience 
flow can be found in Appendix K - Experience Flow 

DISCUSSION 
In general, the project was carried on through user research 
and "client" requirements. As a point of discussion, the 
design team has discussed the importance of integrating 
more actors and parties to get a better result. In that words, 
the approach to the topic could have involved more ways to 
find solutions plus user research. With the user research, the 
design team gathered enough information to create a 
solution based on user and directly involved stakeholders. 
However, for future steps, would be valuable to involve 
government entities, external experts or companies doing 
similar work to get insights about the direction to be 
implemented. With this support, the design team could find 
answers about how to create a real impact with this project. 
The user research decreases the project wideness because 
all the effort has been focused to solve a specific problem. 
This by focusing on eating habits for non-institutionalized 
elderly. For example, the project has been created to be 
used once a week because that was the given specific 
scenario. Even when the result was satisfactory for this 

project, some gray areas appeared, raising questions as 
follow: Is it enough for elderly to use the system  once a 
week in order to improve their life, health and be aware of 
the eating and cooking habits? Clearly, to answer this 
question, a pilot with a functional version of the system 
must be tried in real context to find if the impact is enough 
and how can be developed and improved to embrace more 
terrain in the daily life of elderly.    

CONCLUSION 
This study investigated “What can be done to support future 
care, regarding elderly eating habits?” What can be done to 
improve these eating habits of elderly is making them 
aware of their current eating habits. And offer them a 
solution to improve their situation. 
The tool to get them aware and improve their situation was 
Keuken+. It stimulates conversation about healthy food 
between (future) nurses and the elderly. It provides them 
also to make (minor) changes in their current situation and 
help them to become healthier by eating healthier to their 
needs.    
The Keuken+ platform was well received by the elderly and 
students in Lokaal+. These elderly and students were very 
interested in the implementation and final version of the 
system Keuken+. They showed their interest during the user 
study done at Lokaal+. 

FUTURE WORK 
The concept presented in this report is the result of user 
study conducted with the stakeholders, Summa College, the 
students and the elderly. The potentials and possibilities for 
the application are immense, but for it to grow, help from 
third-party companies is needed. The data that can be 
gathered in the app needs to be processed by analysts also 
the recipes that are generated needs to be reviewed by 
nutritionists and chefs in order for the user to get accurate 
information. These partners have to be found in order for 
the project to progress. Also, further user study needs to be 
performed. What data is the most relevant for Summa and 
what can it be used for? How do ‘’healthy’’ ingredients 
limit the recipes that are to be generated and how will the 
perception be from the elderly? Will the social interaction 
between the elderly and the students be beneficial and how 
will it degenerate in a long term perspective? What will it 
cost? These are all questions that still needs to be asked in 
order to develop the most suitable and resourceful 
application. On the practical side which can make the 
project more favorable is that Summa College already is 
planning on investing in tablets for the students to use 
during their education. This will make it more feasible in an 
economical perspective since no investments other than the 
actual development of the app is needed. Since this project 
was done in collaboration with Summa College and TU/e 
contact has to be kept in order to see what direction the 
school wants to pursue, who will take over from here? 
Summa College has up to now shown major interest in the 
concept and possibilities are that the school takes over from 
here and develop the app further with the help of their 



students. Another option is that collaboration with TU/e is 
held and that it, for instance, could be presented for a 
research project or a continuation in another course. Also if 
the opportunity is presented to this group of designers and 
evaluation will be done and it will undoubtedly be taken 
into consideration. 
 

Future possibilities 
At the moment the app is design for elderly and students to 
use together, but with minor changes in design and 
functionality, it could easily be introduced to different kinds 
of schools, kindergartens or even for families. There has 
always been coming and going trends in healthy food and at 
the moment the interest is growing rapidly, more people are 
willing to pay for ‘’healthy foods’’ (Forbes, 2015) [4]. 
Because of this it also a great opportunity and time to 
develop the application, since the chances of finding 
suitable investors are greater. 
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Appendix A - VeggieFriends (Visuals) 
 

 
 
  



Appendix B - Semi-open interview questions to Monique (Questions) 
 
Challenge: What does and what can Summa college do? 
 

• What is lokaal+? 
 

• What is your function in Summa College? 
 

• How does Summa improve the health of elderly nowadays? 
 

• What are they expecting from us? 
 

• Do you have a nutrition program? 
 

• Other needs in foods than younger people? 
 

• What could be problematic when giving food? 
 

• Are many elderly that have eating disorders? 
 

• How are elderly perceiving food?  
 

• Do you have any physical activity for the elderly? 
 

• Sault has a big influence on blood pressure, what are the actions in Lokaal+ now? 
 

• Do you have activities to decrease the elderly blood pressure? 
 

• Are the elderly aware of their blood pressure? 
 

• How much time do you have as a student/nurse to work with the elderly? 
 

• What kind of activities are conducted during learning/working? 
 
  



Appendix C - Persuasive Cards Session (Photos session) 



 
 
  



Appendix D - Summa Zorg Brainstorm Material 
 



  



 

Appendix E - Brainstorms with students (overall themes picture) 
 





 
 
  



Appendix F - Open interview questions to elderly (Questions) 
 

• How many times a week do you shop a week 
• How many times do you cook a week 
• What's your favorite meal and why, how often do you eat this? 
• Do you eat the same things a week 
• How much do you spend on food? 
• Do you eat alone or with someone? 
• Do you join a cooking class? 
• What social activities are you occupied with? 
• Do you think you eat healthy? 
• Where do you buy your food? How often? 

 
  



Appendix G - Flip Charts (all scans of students work) 
 

  

 
 



 

 

  



 
 

 
 



 
 

 
 



  

  



 

 

 
 

 
  



Appendix H - System Concept (system picture) 

 
  



Appendix I - Prototype App  (Some visuals of the app and link to the invision app) 
 
 
 
 

 

 
 



 

 
 
 

 
 
 
 



Appendix J - Business Model Canvas (just the business Model Canvas) 

 
  



Appendix K - Experience Flow 

 
  



Appendix L - SWOT Analysis 
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