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Abstract (for
dissemination)

frAAgiLe is focused on monitoring frailty through tests and
diagnosis tools and mitigating its effects through games
and exercises in tablets. Others have tried different or
similar methods to do so with limited success up until now.
However, this project relies on an intensive analysis of
previous experiences in order to avoid falling in the same
mistakes.
This way, the main objectives and methodologies of the
initiative are designed according to the feedback received
by previous projects, trying to be as inclusive, accessible
and enjoyable as possible.

1

L Legal agreement, O = Other, P = Plan, PR = Prototype, R = Report, U = User scenario

2

PU = Public, PP = Restricted to other programme participants (including the Commission Services), RE =
Restricted to a group specified by the consortium (including the Commission Services), CO = Confidential,
only for members of the consortium (including the Commission Services)
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Disclaimer
The information in this document is subject to change without notice. Company or
product names mentioned in this document may be trademarks or registered trademarks
of their respective companies.
All rights reserved
The document is proprietary of the frAAgiLe consortium members. No copying,
distributing, in any form or by any means, is allowed without the prior written agreement
of the owner of the property rights.
This document reflects only the authors’ view. The European Community is not liable for
any use that may be made of the information contained herein.
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1. About this document
1.1 The role of the deliverable
This document will provide insights into the approach and tools used for the cocreation sessions related to the frAAgiLe-project.
The first part of this deliverable will settle the basis for the development of the project.
In order to achieve this objective, an analysis of previous experiences is to be made to
get to know the positive and negative results of other similar projects and publications.
This way, frAAgiLe will have a strong background to start from and will be able to focus
on what is important, letting aside previous mistakes and being as efficient as possible
in the eradication or mitigation of frailty in elderly.
The second part of this deliverable focusses the co-creation methodology and
provides the plans for elderly & stakeholders involvement covering all relevant phases
of the project. The goal is to have a consistent plan for all partners involved in the userinvolvement process in order to guarantee the highest possible participation of elderly
and other stakeholders. Therefore, suitable methods and techniques will be chosen and
described in this deliverable.

1.2 relationship to other frAAgiLe deliverables
he relationship of deliverable 2.1 with other concepts of this project is intense as this
is the basis for all the others. D2.1. is to be developed mainly through D 3.1, where the
pilots are to be designed and their objectives are to be established according to the
stated objectives and characteristics of D2.1. There is also a close link with the D4.1, as
the tools specified there have influence on the degree of stakeholders’ involvement.

2. Introduction
frAAgiLe aims at diagnosis through sensitive tests, games and exercises metrics and
mitigation of the effects of frailty in older people through the use of serious games and
exercises, which is a relevant objective giving the devastating effects that frailty has in
many lives and families and the probed potential of games to fight against its
consequences. Others have tried to implement innovative concepts in the field of gaming
for elderly like virtual reality (VirtuAAL 2018), however, up until now, the systems that
have worked better, according to several publications, are tablets, physical games and
kinect, especially WII (KineAge 2012). This project aims at focusing on tablet devices
given the relatively easy access they provide for older adults (i.e., in terms of portability,
affordability and ease of use) and its numerous possibilities, as well as the familiarity that
many elderly people may already have with its use. In any case, there are few examples
of previous experiences where diagnosis has been integrated with mitigation in the same
frAAgiLe/ AAL-call-2018-152
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platform and where diagnosis has had a strong component of autonomy, allowing users
to perform tests at home and monitor their frailty in combination with their medical advice.

3. Related experiences
3.1 Previous projects
Few previous projects have combined diagnosis and mitigation, some have tried
gamification for cognitive issues in elderly as well as for increasing physical activity for
people with cardiovascular problems, for example. Others have tried to improve the
situation of patients with frailty through other methods like traditional physical activity.
Galna and colleagues carried out a series of interesting pilot tests in 2014 to mitigate
the effects of Parkinson’ Disease using Microsoft Kinect [2]. The table that they designed
after the workshop is especially relevant and interesting for our project:

Table 1: Participant comments during the design workshop (Galna et al., 2014, p.4)

All of the features of frAAgiLe games and exercises include the desired
characteristics as described by the participants in the study Galna and colleagues
conducted. They occur in outdoor environments, with a cartoonish style, including
puzzles (though combining physical and cognitive activity, but with an easy and wellconnected interaction) and with avatars and solo action emphasized.
Bruin et al. used virtual reality to train motor control in the elderly back in 2010 [1].
They explain a study made in Zurich that compared the effects of normal physical activity
to that guided by (VR) games, concluding that the second were more engaging but
frAAgiLe/ AAL-call-2018-152
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concurred in potential risks of dual task costs. Dual task, which is defined as the parallel
engagement in two tasks usually loading on the same brain processing system (e.g.,
remembering the place and the sound of an object at the same time) can be problematic
for some users since they significantly increase cognitive workload. This must be taken
into account when designing the games, exercises and even tests for frAAgiLe.
Some others, like Unbehaun et al. (2018) speak of the importance of Multiplayer and
Collaborative aspects; Rewards and Progression; Individual Resources; Feedback; and
Diverse interests and biography (p.19) [13]. Which are considered in the design of the
platform, both for the diagnosis and for the games.
Eisapour et al (2018) creates the following and specific list of conditions:
-

Keep visual targets within the front field of view.
Avoid searching that requires head motion.
Provide verbal prompts before the transition between real world and VR, as well
as the transition between different VR scenes.
Provide verbal instructions that bring users into the scene and task, in a gentle,
casual, and story- telling fashion.
Avoid using buttons or gestures as control input.
When moving objects, directly attach objects to the hand when it is reached, and
directly remove objects from the hand at target locations.
Use high contrast and tasks that implicitly signify how to interact with objects
(e.g., salient handles that indicate where to grab and hold).
Use a calibration process to adjust the required range of motion for each
individual; this ensures an accessible and engaging experience.
Prevent errors, enable exploration of the game space in a supportive fashion,
and clearly indicate when a task has been successfully accomplished.
Consult specialists and get feedback from people with MCI; participatory design
process helps identify hidden problems and improve the quality of the VR
program for the target users. (p.7-8) [14]

They have been created for Virtual Reality, but can be adapted to frAAgiLe, especially
given their scientific scope and the importance of the focus on older adults.
The eVida Group, from the University of Deusto, together with European partners,
carried out the FRED project. A game-based project designed by a multidisciplinary team
of engineers and physiotherapists, whose objective is to fight frailty using kinect
technologies. The project proved to be successful especially thanks to its enjoyable
design that engaged users and its professionally designed exercises; key for fighting
frailty. This group has also had close experiences with Active Ageing: Kinect Game for
Rehabilitation and iPad Games for Health & Wellbeing. The first was successfully
implemented in nursing homes where exercises helped create community feeling and
improve the mood amongst elders. It was adapted as well for those who had to remain
seated. The iPad games represent a close reality to that of frAAgiLe as they used tablets
instead of kinect technology.
frAAgiLe/ AAL-call-2018-152
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3.2 Previous publications
There are several publications regarding the tests that are more accurate for their
inclusion in platforms like this and the relation between games and diverse issues in
elderly. Many of them theorize or analyse experiences concerning games for elderly and
the necessary conditions for these games and exercises to succeed in their objectives.
The tests are described in the deliverable 3.1.
Ijsselsteijn et al. (2007) bring the interesting point of enjoyment, this is especially
relevant for frAAgiLe because other similar projects have focused so much in fostering
elderly´s cognitive or physical activity, that they have forgotten the need to engage them
through games and easy-to flow tests that they enjoy playing and filling [3]. This is also
true for projects that have been unable to take under account older adults’ preferences.
frAAgiLe will carry out testing and put an emphasis in listening to their opinions in order
to adapt the exercises, tests and games to the characteristics they understand as fun.
As for the frequently used devices, as it has been said, Nintendo WII is one of the
most extended in treating frailty, as it was stated by Mugueta-Aguinaga & García
Zapiraín [6]. frAAgiLe aims at changing this trend through the expansion of alternatives
for tablets and phones given their ability to reach wider publics nowadays. Nintendo WII
is no longer as popular as it used to be and phones and tablets are increasingly relevant,
especially for the elderly. This way, frAAgiLe will develop the necessary exercises, tests
and games for these portable devices, which indeed may increase the expected impact
given their wider possibilities, including being carried outside.

frAAgiLe/ AAL-call-2018-152
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4. frAAgiLe’s Approach
Once the previous experiences have been analysed, frAAgiLe´s strategy is to be
designed. Given the strong precedents and the need to create an innovative solution that
finally tackles the relevant issue of frailty with an inclusive solution, the solution will be
focused on providing the most autonomous, scalable and cost-effective platform to both
detect and prevent frailty at home. This solution will become the most user friendly, as it
requires tablets, which are already well known by elderly. This is especially relevant for
the case of elderly people as it is usually hard for them to adapt to new or complicated
devices and an easy solution would ensure the success of the project, as it has been
explained in previous publications. In sum, this is a platform for diagnosis through
adaptable tests depending on user capacity and game- or device-obtained metrics and
prevention-treatment-intervention which includes exercises and games. All those are
performed through 2 main gateways: a platform for the healthcare professional/formal
caregiver and a tablet screen with optional connected external devices for the user.
The first half of the platform, and most important, is the detection and monitoring of
frailty. This task is carried out by several tests, measurements and collaborations with
offline assessment by healthcare professionals. Apart from the necessary software
developed for this task, there is also a set of available hardware that can be used as
support gadgets to measure more accurately the frailty of the user. One gadget is the
smartband, which gives data about number of steps and activity, heart rate, etc. Another
device included for the frailty global measurement is the Bluetooth squeeze ball (Squegg)
to measure the hand grip strength. Through these combinations, a rich amount of
information can be collected from the user and translated into accurate “at home”
monitoring.
Despite the large and intense effort that experts (nutritionists, software developers,
psychologists, doctors, graphic designers, hardware engineers and physiotherapists)
carry out to design the monitoring platform, it is necessary and positive, to include elderly
people into this process, so as to know their opinions regarding usability and enjoyability.
These co creation sessions, will help to know the characteristics of the platform that have
to be re-designed or adapted, and improve the overall result.
The monitoring effort will also include a platform for healthcare professionals, which
will be able to include information about their patients and keep a record of the
information that the platform is collecting for them. This platform will be created by
engineers in collaboration with doctors, as co creation sessions are to be organized.
A main lesson from previous projects and theoretical approaches is that any game
and platform designed for elder users must put an emphasis on being engaging and fun,
and that an extra effort is to be put in getting to know users’ preferences. For this matter,
the rationale of the serious games and exercises of this project is based on the research
conducted by Galna et al. This emphasis, though apparently obvious, is innovative as
many projects do not worry as much for the enjoyment of elder users, which may be the
key for understanding why there is no definitive solution up until now. In this line, the
frAAgiLe/ AAL-call-2018-152
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games and exercises will be physically engaging, tentatively with puzzles, reducing
fantastic environments to a minimum and focusing on real life situations. The adequate
speed of the games and exercises is something important to consider and not easy to
measure. In order to solve this possible challenge, there will be a co-creation phase and
lab testing before the final trial phase and several speed options to be chosen by the
user.
This way, three games with several mini games have been designed. These games
have different themes and tackle frailty from a physical, cognitive and nutritional
perspective.
Apart from that, the system will also integrate the Kwido Mementia games for general
cognitive stimulation that will work on different mental capacities: Attention, Calculation,
Executive Functions, Language, Memory, Orientation, praxias and gnosias.
In the case of the games developed by DEU, the different stakeholders will give
feeThe first activity is physical exercise focused on fighting frailty through the training of
the superior trunk and balance. For this purpose, a series of minigames and tutorials are
to be designed, each of them dedicated to a different movement. By playing these mini
games, the user will carry out the tasks whose sum allows to sail a boat. The user will
be able to raise sails, pull ropes, moor the boat, sail in different directions and perform
many other sailing-related movements through the movement of his or her body and the
development of a software that uses artificial intelligence to track the movements and
translate them into actions in the videogame. There will be different levels of difficulty
adapted to the user’s strengths and limitations.
The second game addresses cognitive frailty and is focusing on the theme of
travelling across the solar system with the sun, the moon, stars, clouds, thunders and
other elements which are familiar to the users because they are present in their daily life.
The objective of the game is to “survive”, as the sun is the main character, which can be
killed by the thunders and protected by the clouds. The user will practice geospatial
thinking, planning, sequential thinking, executive skills and visuospatial memory and
each starter level is aimed at practicing specific areas of cognitive skills.
In the third game the user will learn to cook dishes that are designed specifically for
elderly people in a frail or pre-frail state. The game has several steps and recipes. The
first of them has a first screen in which the ingredients have to be bought in the
supermarket, which is a good task for cognitive training in familiar spaces based on daily
activities, at the same time that it teaches nutritional values and responsible shopping.
Environment-friendly activities will also be encouraged. Later, the scenario is a kitchen
where different tasks are carried out, including mixing ingredients, turning on the
microwave, boiling, pouring, etc.
To conclude, all the minigames have been carefully designed to fight frailty from
different perspectives, in order not to overlap themselves and be as innovative, and
overall, effective, as possible. This combination will improve the possibilities of positive
frAAgiLe/ AAL-call-2018-152
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results. The three of them have been designed in collaboration with experts, including
physiotherapists, nutritionists and psychotherapists, designers, developers,
gerontologists and doctors and are thought to be useful and enjoyable for elder users
according to standards of enjoyability and usability produced by previous studies. In
order to test these two characteristics and receive early feedback, co-creation sessions
will be held with elderly users (primary users), younger users and professionals as well.
These games, as it has been said, are just the secondary part of the platform, which
relies mainly on the diagnosis tools, both through the tests and through hardware.
However, other mitigation methodologies include exercises, which will be provided in a
multimedia format. These exercises will be designed for different levels of frailty and
translated into all the languages of the participant members. They are meant to be fun
and engaging as they are a necessary tool to mitigate frailty as well. The exercises are
designed by professional physiotherapists in collaboration with the elder users and other
healthcare professionals through the co-creation sessions, where the feedback will be
received.
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5. Elderly & Stakeholders Involvement
Three end-user organisations (TERZ from Switzerland, ANA from Romania, and
MAT from Cyprus), as well as research institutions and SMEs in the AAL field, Deusto
University from Spain, University of Geneva from Switzerland and Ideable from Spain,
are involved in the project to ensure the users’ perspective is fully integrated into
frAAgiLe platform. It is very important focusing on the user’s needs as well as involving
relevant stakeholders in each phase of the project in order to realize a system that is
usable and accessible by the target group.
In order to ensure that the end-user’s point of view (values, perceptions, beliefs and
needs) is taken into account within the whole project, the human-centered design
approach will build the basis for the user involvement. According to the ISO 9241210:2019 standard, human-centered design is defined as follows: “Human-centred
design is an approach to interactive systems development that aims to make systems
usable and useful by focusing on the users, their needs and requirements, and by
applying human factors/ergonomics, and usability knowledge and techniques.” [8] Figure
1 illustrates the phases of the human-centered design process in this project. They
cannot be considered separately, but as part of an iterative development process.

Figure 1: Elderly & Stakeholders Involvement during different phases of frAAgiLe

By using co-creation methods to get input from end-users, we expose crucial and
more tacit information and ideas on needs, wishes, ideas and concepts in the
development process. This introduces ideas that we might have overlooked if we had
limited our perspective to a developer’s or researcher’s point of view and to their
assumptions about reality.

5.1 Objectives
The main objectives of the engagement of end-users throughout the frAAgiLe
development are:
●

analysis and synthesis of the most relevant user needs and requirements
through co-creation
frAAgiLe/ AAL-call-2018-152
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●
●
●

testing of components of the frAAgiLe prototype (lab-testing)
testing the overall frAAgiLe system (field trials)
analysis of relevant consumer/market aspects

The end-users will be consulted in all four phases of the project: (1) analysis of
requirements / co-creation, (2) Lab-testing (pre-test), (3) field trials, and (4) evaluation.
This does not necessarily presuppose the participation of the same persons during
the entire project. The involvement of end-users depends on the objective as well as the
current phase of the project. However, the aim for the field trials is to involve the same
participants over the field trials period – if health permits –in order to obtain comparable
results.

5.2 Stakeholders of frAAgiLe
Concerning elderly and stakeholder involvement, three types of stakeholders are of
importance for the development of the frAAgiLe solution:
1. elderly persons
The first type includes elderly persons as primary users who will directly interact with
the system at home. frAAgiLe is focusing on the group of older people living alone and
want to preserve its capacity for autonomy at home and improve their quality of life. This
product is also aimed at the elderly already having different capabilities to be exercised
like initial symptoms of physical or neurodegenerative diseases. Therefore, the
involvement of this user type is relevant during all stages of the project, especially for cocreation, testing and evaluation.
2. informal and formal caregivers
The secondary users are family members on the one hand, who want to have insights
into the primary users’ frailty condition. This can be the spouse who wants to support the
partner in maintaining physical health but also, other relatives or friends who take care
of the person as an informal caregiver. On the other hand, frAAgiLe will support
caregivers and professionals with an easy-to-use and autonomous tool to detect frailty
and to improve physical and mental quality of life. These are therapists who want to be
informed regularly about the frailty status of their patients during treatment in order to
optimize the outcomes. Therefore, the secondary users, both the family members and
the therapists, play an important role during co-creation and testing to ensure the
development of a user-friendly and accessible solution. Their knowledge and experience
are also relevant in terms of dissemination as they are normally the driving force
concerning any decision to buy.
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3. Organisations
As Tertiary users, B2B stakeholders such as health organizations, home care
agencies and telecare services are relevant in terms of providing frAAgiLe on the
eldercare market for home use. They are normally interested in innovative products that
save costs and contribute to improve efficiency and quality of therapy. The engagement
of this user type will be important in terms of dissemination and business plan issues.
Target clients:
●
●

Telehealth care companies and home care agencies that care for elderly and
lonely people at home.
Health and social care organizations focused on monitoring elderly people in their
home.

5.2.1 Personas
For a better understanding of the stakeholders described above among all project
partners, personas have been created, describing imaginary people who have similar
characteristics or background (e.g., lifestyle choices, technological knowledge etc.) to
our participants in order for the latter to identify with the personas and express their
opinions easily (see Annex 1) [7]. The main goal of the personas in this project is to
represent the different user types that might use frAAgiLe. It will help all project partners
and external persons involved in this project to understand the user's needs,
experiences, behaviours and goals and serve as a guideline through all phases of the
project.
According to AAL Association (2019), the procedure to create the “persona” was
performed in this project as described below:
1. The research team determined the most important target groups for the frAAgiLe
project which are the older adults above 65 years old in “non-frail” or “pre-frail”
situations and their family members and healthcare professionals.
2. Information was collected about each target group through experience and
literature review. Partners such as ANA, MAT and TERZ provided this information
through their experience as end-user organisations and research centres.
3. For each subgroup, a Persona card was created.
4. The Persona cards will be used to keep track of the users’ needs throughout the
development of the product or service. They will be initially distributed in the cocreation phase of the frAAgiLe project and possibly later when choosing the
functions of the first prototype.

frAAgiLe/ AAL-call-2018-152

<D2.1>/<select deliverable status>
15

5.3 Methodology stakeholders’ involvement
Before the field trials can start, the prototype of the product must be designed based
on the ideas, expressed needs and preferences of potential end-users. This will require
consulting potential end-users as well as secondary and tertiary stakeholders throughout
the following four different stages of the involvement process as described in the
proposal: 1) conceptual phase & co-creation, 2) implementation, 3) Materialization 4)
promotion.
The methods used in each phase are described in detail in the following and are
summarized in table 3.

5.3.1 Conceptual phase & co-creation
In this initial phase, it is important to gather information about the behaviour and
needs of potential users. Therefore, the process of co-creation will be used to establish
the aforementioned needs. According to Sanders and Stappers (2008), co-creation
refers to a process where people are selected to give their opinion and feedback in order
to create together with the researchers, a unique product that could be useful and
beneficial to a large part of the population [5].
First co-creation phase: focus groups
During the co-creation process of the frAAgiLe project, at least 15 primary and/or
secondary users per end-user site will participate in focus groups. The users can be
involved by providing their opinion on the frAAgiLe system’s interfaces and features
through demonstrations of paper or physical prototypes and mock-ups. There will be 610 participants per focus group, with two hours per session.
Primary users participating in the co-creation phase will be older adults above 65
years old either non-frail or pre-frail. Secondary users will include either their family
members or healthcare professionals (e.g., caregivers, therapists). The numbers of each
group can be decided independently per centre provided that each centre acquires
feedback from at least 15 users and that there is a balanced representation.
For the co-creation phase, the “Persona” method will be used as it is suitable for all
types of participants: healthy seniors, seniors with some level of frailty and secondary
users. The persona method was also chosen because it is easier to gather unbiased
information from the target group without creating unpleasant/negative feelings such as
anxiety and stress and reducing the possibility to provide answers which comply with
other people’s expectations. During focus groups, participants express their opinion
together with other people compared to the one-to-one manner which is used during
interviews constituting the process more pleasant and stress-free. The personas created
can be found in 5.2.1.
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In addition to personas, scenarios were created which will make it easier for the
participants to imagine the idea of frAAgiLe. A user scenario describes a fictitious story
about the usage of a product from the user's point of view. Scenarios are created based
on requirements for the system and can be used like personas for the evaluation of the
system. The end-user organisations created two scenarios, a scenario about an enduser using the frAAgiLe-application and a scenario about a healthcare professional using
the frAAgiLe-platform.
The visual design is the first thing the customer sees of a product. It influences the
subjectively perceived quality already well before other product qualities come into play.
Therefore, the paper prototyping method will be used at an early stage of the design
process. The goal of such paper-based mock-ups is to make the user requirements
experienceable in an easy way [4]. The paper prototyping method is usually combined
with the Persona method for users to experience the platform before it is built rather than
just visualised it. This way it is easier for users to provide feedback. This method assists
to test the functionality and layout of a graphical interface before its programming [10].
The aim of this method is to help the project team identify the design that the frAAgiLe
platform could have and adapt any functions that older adults provide feedback for.
Possible issues could include having difficulty to comprehend or perform tasks during
their navigation to the platform.
Involving primary and secondary users through focus groups has several advantages
for frAAgiLe: Group dynamic processes can lead to a more intensive discussion
concerning the subject of interest since the participants of a focus group must justify their
own opinions towards other participants. At the same time, a participant's contribution
can result in deeper reflections of other participants, thus enabling valuable contributions
that would not have been made in an individual interview. A focus group interview guide
will build the basis for all project partners involved in this process.
This mutual exchange should lead to a deepening of individual considerations, and
important key aspects should therefore be clearer and clearer than is the case in
individual interviews. At the same time, the group situation leads to the emotional
reactions of the participants, who would not occur in a one-on-one interview, reactions
that are expressed spontaneously and thus honestly. This provides the client with a very
in-depth insight into the way of thinking of the members of a focus group, which is hardly
possible otherwise.
We provide a presentation of the suggested methodology to be used during the focus
groups:
1) Recruit a number of participants (over 20 in case there are any dropouts)
2) Divide them in smaller groups preferably homogenous (all primary or all
secondary users. Keep in mind that 5-6 users per group is the most appropriate)
3) Obtain a quiet space free from distractions for the focus group
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-Keep track of their demographic data for reporting in the deliverable (age, sex,
IT literacy and occupation for secondary users)
4) Have available visual or auditory material and paper and pencil to explain
abstract ideas and let people keep notes
5) Explain to users the reason for their participation and let them sign an informed
consent (if applicable)
6) Describe to them the project and its goals (use leaflets or other material if
available)
7) Provide to them the description of the Persona which is closer to their
characteristics. Each centre may modify the Persona according to specific
regional or cultural traits. The goal is to provide a Persona the person can identify
with. Also, translate the Personas beforehand if necessary.
8) Demonstrate the system interfaces available (i.e., Games and exercises)
9) Use paper prototyping method for interfaces
10) Let them answer the following questions in a semi-structured group discussion

During the co-creation process of the frAAgiLe project, at least 15 primary and/or
secondary users per end-user site will participate. Due to the Coronavirus pandemic, the
original concept based on focus groups had to be revised as end-user organisations
were no longer allowed to offer group events. The original plan was that users can be
involved by providing their opinion on the frAAgiLe system’s interfaces and features
through demonstrations of paper or physical prototypes and mock-ups. However, due to
the given circumstances of the Covid19, the end-user partners revised the co-creation
concept and adapted it to the structure of an online questionnaire - one for end-users
and one for healthcare professionals (see Annex 3). This way, the team still receives
valuable feedback from primary and secondary users and remains on schedule. The
questionnaires were translated by each end-user site (ANA, BZN, MAT, TERZ) into their
national language.

5.3.2 Implementation
The activities during the implementation phase will focus mainly on the involvement
of primary users and secondary users (informal or formal caregiver) as this phase
includes the lab-testing and the field trials. The approach concerning the methods for
user integration during the implementation phase is described in detail in deliverable 3.1
“Field trials’ validation report”. Table 3 lists the methods that will be used for the labtesting and the field trials.
Extended co-creation field study
There will be an additional co-creation phase that will be carried out by TERZ and
BZN in parallel with the field trials, as the organizations are not involved in the field trials
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due to the clinical orientation of the study. The goal is to receive feedback from about 10
persons per testing site mainly on usability and accessibility aspects. The inclusion
criteria will be the same as for the lab testing (described in D3.1 Field trials’ and validation
plan). This parallel approach allows the technical developers to optimize and test the
product through iterative improvement cycles in parallel with the field trials, so they do
not have to wait until each field trial phase is completed. Thus, there is more time for
product optimization in terms of usability and accessibility.
The following table compares the extended co-creation field study with the field trials.

Field trials

Extended co-creation field study

Quantitative focus

Qualitative focus

●

Immediate problem solving & adaptation:

●
●

●
●

Do the tests, games and exercises
have a positive impact when
monitoring and mitigating the effects
of frailty?
Are the tests, games and exercises
usable and accessible?
Is the system effective in the early
diagnosis of cognitive-physical
deterioration?
Is the platform helpful for healthcare
professionals?
Are the exercises enhancing users'
cognitive/physical functioning?

●
●
●
●
●
●

Integration challenges, technical
problem-solving
Technology acceptance
Usability and accessibility issues
Fit with routines and lifestyle
Feedback for improvement (features,
UI, UX, design)
Marketing relevant language &
channels

(for more details see D3.1)
→ Summative (helpful “yes” or “no”?)

→ Explorative (“what else needs to be
done?”)

Feedback on usability after each field

Immediate feedback on usability issues

trial period → longterm

→ iterative cycle

Methods:

Methods:

●

●
●

Standardized tools (described in
D3.1)
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●

Diaries

Selection of participants according to
inclusion/exclusion criteria

Sampling according lab-testing inclusion
criteria (55+, healthy or mildly impaired,
familiarity with ICTs, …)

Equal gender representation

Intended but not prerequisite

Number of participants: 34 per site

Number of participants: approx. 10 per
site

Table 2: Comparison of the two study approaches

Web-testing
Furthermore, the web-testing-method will be used in parallel to the field trials for
the involvement of health care professionals such as doctors and caregivers all over
Europe in order to receive iterative feedback on the conceptual design of the frAAgiLe
web-application and the different components. These tests will be carried out using
questionnaires/semi-structured interviews and results will be compared to other end-user
partners’ results to make final conclusions and agree on necessary changes that need
to be made in order to fulfil all end-users’ needs.
The Involvement of business partners is not a priority at this stage. They will show
more interest in the feedback from end users; this will indicate the commercial chance of
the product.

5.3.3 Materialization & promotion
These two phases include the development of a market-ready product as well as its
promotion.
Stakeholder involvement in business modelling
The focus concerning user and stakeholder involvement during these phases is on
gathering information for business modelling. It is important to understand already at an
early stage of the project who will pay for the frAAgiLe solution and who will make the
buying decision as this can have a huge impact on the development of the product. For
this reason, business model aspects will be already gathered in the co-creation phase
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with primary and secondary users in addition to product-related information. Tertiary
users / stakeholders will be exclusively involved in the process of identifying relevant
business aspects (intention to purchase, pricing).
Depending on access to the users or stakeholders, neither individual interviews
(face-to-face or by telephone) or questionnaires are used to obtain all relevant
information (market sensitive information, acceptance of the concept by all stakeholders)
in order to refine the business model and product concept, that provides benefits for all
stakeholders.
Stakeholder involvement in Promotion (Dissemination)
Furthermore, the basis for a successful promotion process is in fact a target-groupspecific marketing strategy. Therefore, the involvement of all stakeholders will be carried
out separately by using the most appropriate channel for each user type.
Dissemination plays an important role regarding the involvement of all stakeholder
types in frAAgiLe’s and its product’s course and marketing. It helps to reach all involved
and potential interested parties. There are several dissemination materials provided and
activities planned in order to get in contact with all kinds of end-users. As a first step, our
marketing materials such as logo, website and presentation template were created.
frAAgiLe has its LinkedIn and Twitter Social Media account to share updates, activities
more frequently. Users and stakeholders are contacted via email, through Social Media
platforms and through regular frAAgiLe newsletter and partner's individual newsletters
they also get an overview of the last 6 months news. Different events and workshops are
held and will be organised to reach all end-users. During the workshops frAAgiLe will be
introduced to the end-users as well as status of frAAgiLe application will be shared with
them. If a workshop is organised related to a task (e.g., co-creating testing) then the aim
and the procedure of the task will be explained. In all events and workshops end-users
can ask questions that will be answered. frAAgiLe solution will be present to the market
in many ways: networking events, conferences, info days and later on at the AAL
FORUM as well.
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Phase

Method

Sub-methods

Cocreation

Focus
group

●Personas
●Paperbased
Mock-ups
●Scenarios

Impleme
ntation

LabTesting

●observation
●Think aloud
protocol
●Interviews
●Usability,
ease-ofuse/joy-ofuse
●satisfaction
questionnai
re
●Accessibilit
y:
PlayTesting
Questionna
ire, Tree
Testing
●Usability:
USE,
System
Usability
Scale,
eGame
Flow,
Attention
Based
Engageme
nt

frAAgiLe/ AAL-call-2018-152

End-users
involved
and No.

Location

6-10
primary
users or
secondary
users
(family
members,
therapists)
per group
session �
minimum
number of
participants
:15 per
end-user
site

At the
end-user
organizati
ons

10 primary
users (55+)
or/and
secondary
users
(therapists,
family
members)
per enduser
organizatio
n

In a lab
environm
ent

Why

Early
feedback on
mock-ups,
games

Feedback on
the training
concept

Questions of
interest

Partner
involved

1. How does the
user feel about
the idea?
2. Is the system
realized and
customized to the
user’s
requirements?

MAT,
ANA,
TERZ,
BZN

Additional for
therapists:
3. Is the training
concept suitable
for primary
users?

preliminary
functional
validation of
the first
prototype
with the goal
of preparing
the version
for the final
trial

1. How is the
usability, ease of
use, friendliness,
appeal?
2. Can the games
be easily used?
3. Do potential
users and the
general public
find the games
enjoyable?
4. What are
necessary
changes?
5. What are the
preferred devices
(tablet)?
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MAT,
ANA
BZN
TERZ

Final
field trial
(2
phases)

●Accessibilit
y:
PlayTesting
Questionna
ire
●Usability:
Attention
Based
Engageme
nt
●Tree
Testing
●Frailty:
Edmonton
●Euro
Quality of
life
●Observatio
n
●Physical
performanc
e metrics
●Interviews
(also some
business
questions)

34healthy
or mildly
impaired
primary
users (65+)
and their
care
person per
test site

In a real
context of
use

Validation of
the system;
impact and
usability of
the games
on the endusers

1. Are the games
usable and
accessible?
(discomfort,
friendliness,
appeal)
2. Do they have a
positive impact
when fighting the
effects of
fragility?

ANA,
MAT,

Extende
d cocreation
field
study

●Interviews
●observation
s
●diaries

10 healthy
or mildly
impaired
primary
users (55+)

In a real
context of
use

Developers
can continue
working on
the prototype
in parallel
with the field
trials based
on the results
of the
extended cocreation
phase

Do problems occur
in terms of usability
that have to be
solved?

TERZ,
BZN

10 skilled
caregivers
and
doctors all
over
Europe
(BZN)

online

Feedback on
the
conceptual
design of the
frAAgiLe
portal and
the different
components

1. How do the
experts feel about
the idea?
2. Is the system
realized and
customized to the
user’s
requirements?
3. Is the system
usable and
accessible?

BZN,
ANA,
MAT,
TERZ,
Innolab

Webtesting

tests with
business
partners
(Innolab)

+handson final
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evaluatio
n

in webtasting. will
also be
asked to add
some basic
functionalitie
s from
frAAgiLe
apps

TERZ,
Innolab

Materializ
ation

Interview
s/
surveys

●interview:
face-toface or by
telephone,
Skype
●Online
questionnai
re

Primary
users
(older
adults
65+),
secondary
users
(therapists,
family
members),
tertiary
users (B2B
clients)

Online /
telephone
/ quiet
place

Gathering of
information
for a
successful
business
plan

1. Identifying
relevant business
aspects (intention
to purchase,
pricing)
2. Perceived
usefulness /
benefits
3. Cost-benefit
considerations
4. Who is the
decision maker
who will pay for
the solution?
5. How is the
willingness to buy
among the
stakeholders?
6. How is the
willingness to use
among the
primary users?

ANA,
MAT,
TERZ,
BZN,
Innolab

Promotio
n

PR

●Workshops
●official
frAAgiLe
website
●Social
Media
●Flyers
●Newsletter
●Forums,
blogs
●Papers and
articles
●Publication
s in
newspaper
s

Primary,
secondary
and tertiary
users

In-person,
online,
media

raising the
level of
awareness
and
acceptance
of the
frAAgiLe
solution
among all
kinds of endusers;
developing a
target-groupspecific
marketing
strategy

1. Through which
channels can
each stakeholder
be reached best?
2. With what
information?

BZN,
TERZ,
MAT,
ANA

(incl. all
cocreation
and field
activities
)

frAAgiLe/ AAL-call-2018-152

<D2.1>/<select deliverable status>
24

●Fair
attendance
Table 3: Plans for elderly & stakeholders’ involvement

5.4 Workplan and timetable
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6. Results
6.1 Survey among primary users and healthcare professionals
(replacement for focus groups due to Covid-19)
The end-user organisations involved in the project in Cyprus, Romania, Hungary,
and Switzerland conducted online surveys among their end-users and healthcare
professionals last month. Originally, workshops were planned, but due to the Covid-19
pandemic it was not possible to conduct them. The aim was to get feedback on the
current design drafts.
The focus among the end-users was mainly on the evaluation of the game design
regarding the two game concepts developed so far within the project, one of which
serves to promote physical skills and another to train cognitive skills. The attractiveness
of the games was evaluated by asking questions about the current design, possible
hurdles during the usage and the perceived added value. In addition, we received
feedback on the app's initial paper-based design, on the motivators to use the app and
on the way, progress should be presented to the end- users. The games appealed very
well to the participants. It turned out that most of them prefer a holistic training that
promotes both cognitive and physical abilities. For 50 of the 59 people this is also the
greatest motivator for using the app.
The survey among healthcare professionals, on the other hand, focused primarily on
the portal, which is designed to help healthcare professionals monitor their patient’s
frailty status and their results according to the performed interventions. The survey
results show that the most important reasons for using the portal are monitoring, early
detection of frailty and maintaining the quality of therapy. The healthcare professionals
were also asked to give their opinion on the use of the games for therapeutic purposes
and to assess from their patients' point of view which functions should be implemented
to offer the greatest benefits to older people. They see great potential for the developed
physical game as well as for the cognitive game in terms of strengthening skills. 19 of 20
healthcare professionals questioned would already recommend the frAAgiLe app to their
patients.
Thanks to the great participation of 59 end-users and 20 healthcare professionals,
important insights for the further development of the frAAgiLe solution could be gained
regarding the app, the games as part of the app, as well as the healthcare platform. This
brings the project team closer to a solution that creates real added value and wants to
be used by the target group.
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6.1.1 End-users’ feedback on the frAAgiLe application
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Motivators to use the frAAgiLe application from a healthcare professional’s point of view:
●
●

●
●
●
●
●
●

●
●
●
●
●
●

Use the app to be useful for children or their grandchildren.
Their health, in particular: the strengthening of their memory (not to forget).
Informative messages (or voice message) above any exercise they perform to inform
them of what they are working on / enhancing / strengthening as they do it.
Maybe a phone call from the doctor or a family member to encourage them when
they are doing well.
Be aware that your doctor will be informed of the results
Having a family member access, the app might be an incentive.
Healthcare professional’s recommendation, entertainment through games feature
They will have a great time and gain something useful out of it
The fact that they help the doctor / health professional a lot in gathering information
and the treatment offered to them becomes even better. It is also a new form of
learning and engagement in everyday life.
The fact that it brings something new to them, something exciting
The safety of continuous monitoring
Increasing sense of care due to monitoring
Curiosity of using a program for both relaxation and physical activity
Increase in autonomy
Safety and prevention
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Feedback on the games
a) Sailgility:

frAAgiLe/ AAL-call-2018-152

<D2.1>/<select deliverable status>
30

frAAgiLe/ AAL-call-2018-152

<D2.1>/<select deliverable status>
31

frAAgiLe/ AAL-call-2018-152

<D2.1>/<select deliverable status>
32

Further comments on the game “Sailgility”:
●

●

●
●
●
●
●
●
●
●
●

Game should be fun and provide an incentive. The coordination to perform a
movement and watch the app at the same time could be problematic. This is the case
for people with visual impairments, neurological diseases, etc., but who still want to
train. Possibly offer instructions with audio function.
Those who want to lose weight and see that they weigh less will be partly rewarded
for the hard slog by looking at the scales, but they will not love the game because of
it. If you want to get extra exercise, you need a game at least as gorgeous as "grouse
shooting" to get motivated. Sailing is good, but two movements are clearly not
enough.
I would be motivated to exercise more.
It is prerequisite to play the game by moving and exercising.
if it keeps being interesting, creative and more difficult with time.
It will be a nice opportunity to improve physical status while playing and having fun
at the same time.
I don’t understand if we are going towards something or just navigating the boat
More lively, happy colours should be used
I think that producing a frequent health check is important
Themes should be more in line with elderly’s preoccupations – e.g., playing cards
More engaging and funny tasks as well as scenarios incorporated in the game
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b) Sapa

:
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Further comments on the game “Sapa”:
●
●
●
●
●
●
●

Not clear what I am expected to do
I would play until no more improvement possible. then next game please :-)
Such games become uninteresting relatively quickly. But I can't stop playing the card
game "Solitaire “
This visual reminds me of a kid game. I would prefer a 3-D background more real
pictures.
The landscape/background is a bit confusing and the colours are not very
recognizable
I would prefer the sun to be much bigger from the stars and a different colour from
the stars.
The game and the colors look very nice. It would definitively be of interest for the
older adults as long as it is not repetitive. It should have multiple levels of difficulty
and different colors and scenery for every level like most games in the market.

Conclusion on the games:
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6.1.2 Healthcare professionals’ feedback
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Feedback on the frAAgiLe healthcarer portal
●

Do you think this platform can be a useful tool for you in monitoring your patients at
risk of developing clinical frailty?
● Since the data concerning the psychological, physical and mental condition of the
patient are recorded, then his development will be observable and more easily and
efficiently managed by the health professional.
● Yes, because it provides frequent evaluation of the patient with comparable results
at regular intervals. Useful for remote patients or people who do not have easy
access (motor, financial) to health services
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●

●
●
●
●

●
●

It would be a useful tool as would be like an early warning system for patients.
Additionally, it could help me automate my processes, save time and be able to offer
better services to patients.
I can access information that is difficult to have during individual sessions.
Once the results and progress are recorded, the plan will be tailored to the needs of
each patient and will theoretically help to better monitor the patient.
Ability to monitor change in variables over time
Allows close monitoring of patients and their condition both cognitively and
physically. It helps to compare data at different times and thus provides better
information about the patient's clinical picture.
The physician can easily monitor patients and keep track of their evolution; thus, a
prophylactic approach may be adopted
It offers plan for every patient according to their needs
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7. Conclusions
To conclude, the relevance of the co-creation and participation approaches has to
be pointed out. These two methodologies are extremely useful when it comes to the
creation of a new project, especially if the end users are not directly involved in its
development. In this case, the target group is mainly older people in a frail or prefrail
state, which means they are mostly retired and, in any case, not working in any of the
organisations. This means that they have to be necessarily involved in the creation phase
through the previously mentioned processes, so as to ensure that the platform is suitable
for them at every level, from safety to enjoyment. The consortium also believes that
success can only be achieved if a multidisciplinary and intergenerational combination
takes place, and for this matter, including people from different backgrounds and ages
is key in the co-creation phase.
It has to be considered that this project tackles frailty from different perspectives,
mainly diagnosis and treatment and that the methodologies to do so tend to be as
exhaustive and inclusive as possible. For this reason, inputs from several groups are
needed including commercial stakeholders, health experts, technology experts and
potential users amongst others. This needs a clear and well-defined structure which
describes the balanced and effective way in which all these groups participate in the cocreation phase and this is the reason why this document is relevant for the final product.
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9. Annex 1: Personas
a) primary stakeholders: healthy or mildly impaired elderly users
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b) Secondary stakeholders: homecare professionals and informal carers
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c) Tertiary stakeholders: telecare providers, insurance companies (or other
parties)
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10.Annex 2: Scenarios
Scenario for older adults
Jane suffers from arterial hypertension. Her doctor has advised her to do at least 30
minutes of moderate dynamic exercise 5-7 days a week. He recommended frAAgiLe - a
digital training app which provides exercises via a tablet for training at home. A
physiotherapist at the clinic has prepared a training plan according to Jane's needs. This
training plan consists of selected exercises from frAAgiLe as well as information on
duration and frequency. In addition to the exercises frAAgiLe offers also games for days
Jane wants to do something more playful.
Jane receives information from her doctor about the installation of the frAAgiLe app
on her own tablet. Arriving at home, her daughter supports her with the installation of the
app on her tablet and logs her on to the frAAgiLe training platform with the access data.
Jane sees her training plan and is asked to firstly perform a digital assessment to record
her current physical status. She follows the instructions on the app. Immediately after
recording this data Jane can start training. Thanks to the user-friendly and simple
interface and the instructions, Jane finds her way around very well and knows exactly
what to do. To start training, Jane positions the tablet in front of her on the table so that
the tablet’s camera can capture her completely. She makes sure that there is enough
space around her in order to perform all requested movements. The system also gives
safety instructions to make the training for people living alone as safe as possible. As
soon as a green checkmark appears, the camera's calibration is finished, and Jane can
start her training. An explanatory video appears on the screen, so Jane will understand
how to perform the exercises or play the games. Jane decides to do the exercises today
and selects the mobility section. She starts performing the first exercise. If she does not
perform the exercise correctly, the system will give her instructions on how to correct the
movement. Jane takes great pleasure in performing the exercises. She especially likes
when frAAgiLe motivates her by saying "you did great, keep it up!”. This motivates her to
train regularly. If Jane does not train as often as recommended in the training plan, she
will be reminded by a notification. Her daughter, who has also downloaded the app, can
monitor her mother's training and health status/trends. Jane must repeat the digital
assessment every 6 months. Via the frAAgiLe platform, Jane's attending doctor/
physiotherapist receives feedback on her current physical and cognitive status every 6
months as well as a progress report about Jane’s training.
Scenario for healthcare professionals
Moira owns a geriatric facility. Her clinic offers patients a wide range of medical
services from outpatient treatment to physiotherapy and hospitalisation. Her business is
characterised by high quality services and satisfaction rate among elderly reaching for
his services. Being part of this field, she needs to constantly improve and implement new
facilities in order to remain competitive. One of her recent goals was incorporating
telecare services and expanding patient’s follow-up procedures.
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In this respect, Moira starts searching for platforms that will enable her to achieve
her goals and discovers frAAgiLe system via a sponsored advertisement on social
media. She understands frAAgiLe is a system focused to detect and prevent frailty and
falls. This system consists of one platform for healthcare professionals and one
application for the patients. The platform helps health professionals to monitor their
patients’ frailty status. The application connects to smart devices and uses a virtual
assistant, physical exercises training and physical as well as cognitive games to assist
users to improve their frailty status and monitor their activity. The application collects
data from the smart devices such as smart dynamometers (Squegg) and smartwatches
of the users’ performance to send this information to the healthcare platform. This assists
health professionals to diagnose, monitor and prevent frailty for their patients. Seeing
this pitch Moira understands that such a system can act as both a detection, prevention
and treatment measure/tool for her patients, so she reaches out to the marketing team
for more in-depth information.
The system consists of 3 modules: the API module (which is the code for the system),
a database module and a core module – with data collection component, asset
management, deep learning and recommendation component as well as a web
administration interface component. Ethical aspects and personal information protection
such as GDPR are very important issues, for Moira. Therefore, Moira was very interested
in frAAgiLe system since all data stored in the application will not be transferred to any
third party and are following up to date European legislations.
The frAAgiLe system achieves its goals by firstly assessing the mental and physical
status of the patient (in terms of frailty) and then offers physical and mental exercises
meant to prevent falling and frailty progression. Firstly, each health organisation must
register followed by the health carer profile registration. Moira’s facility deals with seniors,
so she is also interested in knowing more about the patient’s interface. It proves to be a
simple and user friendly one. Hence, she may proceed to presenting the app to her
patients. The only required devices are a tablet on which the app is installed – this may
be performed by the organisation in order to ensure a smooth and facile process, a
smartwatch required to be worn by the elderly – it measures heart rate, number of steps
and tracks their physical activity and a smart dynamometer (Squegg) to record during
games, exercises and assessment tests the grip strength. Before the use of the frAAgiLe
application by the patients, a comprehensive frailty assessment must first be carried out
by their healthcare professionals and record the results into the platform and after that
every six months at the clinic or when the healthcare professionals decide it is best for
their patient according to their performance. After that, Moira needs to create a user
profile on the app for the patient before she gives them the devices to take home. After
the registration process, the patient is asked to perform a digital assessment to record
his/her current frailty status in the frAAgiLe application. Then, the frailty assessment,
which was anyway being performed by the health care provider consisting of Fried
Criteria, MMSE, MNA, GDS and SPPB tests, is uploaded in the app to complete the
elderly’s profile. Immediately after this process has been completed, patients can start
training using the app at home. The elderly need to position the tablet in front of them
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and ensure there is enough space around them. The system also gives instructions to
make the training as safe as possible, and after the camera finishes calibration they can
start exercising. An explanatory video appears on the screen to ensure elderly’s full
comprehension of the games and exercises. Moira is legitimately reluctant when it comes
to ensuring the exercises or games being performed correctly, but she finds out that
apart from the explanatory videos the app successfully tracks the patient’s movements,
so if it detects an incorrect movement it will offer instructions on how to correct it.
Moreover, Moira is absolutely thrilled that the app keeps the users motivated by sending
motivational messages like “You did great, keep up!”.
Moira loves that each health care professional can easily track their patient’s exercise
history by using the web-based frAAgiLe platform for healthcare professionals. The
frAAgiLe platform provides an overview of all patients including their statistics regarding
their frailty evolution and usage of the frAAgiLe app. Additionally, a calendar shows a
summary of appointments and other information relevant about the user. Healthcare
professionals have the possibility to introduce appointments, reminders as well as
choose if it should be available or not for the user.
Taking everything into consideration, Moira is of the opinion that frAAgiLe system is
an innovative, easy to use solution which will undoubtedly benefit not only her business
by offering telecare monitoring, but also her patients by increasing their satisfaction,
safety as well as increase their motivation to perform the exercises, this leading in the
end towards a better health.
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11.Annex 3: Focus group questions for primary and secondary users
(co-creation session 1)

a) Primary end-users:

Videogame Sailgility (physical game)

1. Which landscape do you prefer best?
a. Noon
b. sunset

2. What colour would you like the boat to be?
a. Brown
b. Blue
c. Other __________

3. Rate how much you like each of the following characteristics of the
Sailgility game (1-not at all 5-very much)
a. Colours
b. Landscape
c. Sailing topic
d. Using body movements to control the boat
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4. How often would you like to play Sailgility game?
a. Never
b. Rarely
c. sometimes
d. often
e. daily
5. What obstacles/issues do you think you might encounter while playing
the Sailgility game? (You can choose more than one answer)
a. This game might be unsafe for me
b. I might have difficulties performing the movements correctly
c. The game might have lots of cognitive load for me
d. The game might not be that interesting
e. I might have difficulty in understanding its rules
f. Other
6. Do you think that this game would contribute to your physical/mental
health?
a. Yes
b. No
c. maybe
7. Further comments (free text)

Sapa game (cognitive game)
1. How much do you like these icons used for the
Sapa game?
a. Not at all
b. a little
c. neutral
d. much
e. very much

2. Which sun do you prefer the most?

a. 1
b. 2
c. 3
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d. 4
e. 5
3. Rate how much you like each of the following characteristics of the SAPA
game (1-not at all 5-very much)
a. Colours,
b. Landscape
c. Task (shooting and collecting)
d. Icons
e. Design

4. How often would you like to play the Sapa game?
a. Never
b. Rarely
c. sometimes
d. often
e. daily
5. How do you feel about having a time limit for successfully completing the
game?
a. Motivating
b. Frustrating
c. challenging
d. stressful
e. Other _______
6. Further comments (free text)

Nutritional Game
1. Would you be interested in seeing a Nutritional game in the frAAgiLe
platform?
a. Yes
b. No
c. Maybe
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Conclusion
1. Which game would you likely use the most and why? (+ free text)
a. Sailgility (physical game with the boat)
b. Sapa (cognitive game with the stars)
c. neither of these
d. both

2. Do you play any digital games? If yes, what kind of games do you play?
(free text)

General questions about the frAAgiLe application
1. Rate how much you like each of the following characteristics of the
frAAgiLe application (1-not at all 5-very much)
a. Font size
b. clarity
c. Design of buttons
d. Button size
e. number of elements on screen
(congestion)
f.

Other

2. What colours would you like for this application? (free text)

3. How would you prefer your results to
be conveyed to you?
a. Scores / numbers (image
example)
b. Trend chart (image example)
c. Symbols (e.g., smileys)
d. Different colours (e.g., red �
yellow � green)
e. Other
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4. Would it be feasible for you to play the games and connect the additional
devices (Squegg (a device for measuring grip strength), balance scale,
smartwatch etc.) if you are guided by the system?

a. Yes
b. No
c. Maybe
5. What obstacles/difficulties do you think you would face? (referring to 4.,
free text)
d.
e.
f.
g.
h.

calibration / configuration of the devices
connecting devices to the app
charging the devices in time
none of them
Other:

6. What would be your motivators for using the application? (more than one
answer is possible)
a. Improvement of physical and cognitive functions
b. Fun due to games
c. Competition
d. Success control through digital tests
e. designed for home use
f. Other:
7. What kind of feedback would be useful for you? (more than one answer is
possible) (1 = not at all important, 5 = very important)
a. Notifications of the doctor/therapist
b. Movement corrections
c. Health tips
d. reminder for training session
e. Reminder for performing the tests to determine the frailty status
f. Reminder for next doctor's appointment concerning frailty assessment
g. Feedback on training success
h. Other __________
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b) Focus group questions: healthcare professionals

frAAgiLe Platform
1. Do you think this platform can be a useful tool for you in monitoring your
patients at risk of developing clinical frailty? Why/Why not?
a. Yes
b. No
c. Maybe
2. Please explain your answer (free text)
3. Rate how much you like each of the following characteristics of the
frAAgiLe platform (1-not at all 5-very much)
a. Clarity
b. Colours
c. number of elements on screen (congestion)
4. How often would you use the following characteristics (1-not at all 5-very
much)
a. Patient statistics
b. Patient usage
c. Register Patient
d. Frailty assessments

5. What features do you think you need but are missing in the frAAgiLe
system? Describe.

__________________________________________________________
__________________________________________________________
6. How often would you use the frAAgiLe platform?
a. Never
b. Rarely
c. Sometimes
d. Often
e. daily
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7. How likely would you be to use the frAAgiLe system for each of the
following features?
a. maintaining quality of therapy
b. optimization of adherence
c. better control over therapy success
d. better control over therapy success
e. early detection of frailty
f. monitoring

frAAgiLe application
8. From your customers point of view, which of the following features of the
application do you find useful? (You can choose more than one answer)
a. My health (statistics),
b. evaluate (digital frailty assessment),
c. play games (physical videogames, cognitive games),
d. exercises (for upper and lower limb),
e. learn (improving specific areas like grip strength, mobility, memory, …),
f. All of the above

9. What additional features do you think your patients need but are missing
in the frAAgiLe application? Describe.

__________________________________________________________
__________________________________________________________

10. Do you think it would be feasible for your customers to play the games
and connect the additional devices (Squegg (a device for measuring grip
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strength), balance scale, smartwatch etc.) if they are guided by the
system?
a. Yes
b. No
c. Maybe
11. Do you think it would be easy for your patients to incorporate frAAgiLe
into their everyday life? Describe

__________________________________________________________
__________________________________________________________
12. What would motivate older adults to use the frAAgiLe system? (describe)

__________________________________________________________
__________________________________________________________
13. Would you recommend this application to your patients to prevent and
monitor clinical frailty?
a. Yes
b. No
14. Please explain your answer

__________________________________________________________
__________________________________________________________

Games/ Exercises
1. Rate the Sailgility game in terms of (1-not at all 5-very much)
a.
b.
c.
d.

safety
efficacy in tackling frailty
Appearance
etc.

2. What is your opinion about physical exercises embedded in the Sailgility?

__________________________________________________________
__________________________________________________________
3. What is your opinion about the proposed game “Sapa” for cognitive
stimulation?
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__________________________________________________________
__________________________________________________________
4. What is your opinion about Squegg?
(video YouTube https://www.youtube.com/watch?v=r86ywGUcKQk)

__________________________________________________________
__________________________________________________________
5. How often would you recommend Squegg to your patients to enhance their
grip strength?
a. 1- Never,
b. 2- Once a month,
c. 3- Once a week,
d. 4- 2 to 4 times per week,
e. 5- Everyday
6. How important is it for you that we monitor your patient’s steps and heart
rate during the day?
a. not important,
b. slightly important,
c. moderately important,
d. important,
e. very important
7. How often do you believe your patients should undertake the selfadminister assessments?
a. Monthly
b. Every 3 months
c. Every 6 months
d. other
8. What of the following do you think that would work best? A pop-up
reminder in frAAgiLe application for your patients to book an appointment
with you or a reminder to you to call them about booking an appointment?
Describe.

__________________________________________________________
__________________________________________________________
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12.Annex 4: Web-testing interview guide
Leading questions for semi-structured interviews with healthcare
professionals

The interviewer introduces the interviewee to the idea of frAAgiLe and presents the
web application with all functions implemented.
1. How do you, as an expert, feel about the idea? What are your initial thoughts
about the frAAgiLe system?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

2. Does the frAAgiLe system meet the needs and the problems you encounter in
everyday life when treating and monitoring your patients?How?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

3. Which features (registration, patient list, games, exercises, learn, evaluation
assessments, baseline assessments etc) would you suggest to improve and
how?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

4. Which additional features would convince you to use the frAAgiLe system?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

5. Which aspects of the frAAgiLe system do you consider well implemented?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
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6. From your point of view, what should definitely be improved to increase the
user-friendliness of the web-application?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

7. From your expert perspective, to what extent does the application provide
support for healthcare professionals?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
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