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Abstract

Background: In the context of an aging population and increasingly medicalized end-of-life practices, it is crucial to promote
early discussions to help patients express their view on what is essential in their life as well as articulate their preferences regarding
future medical treatments and end-of-life issues. An interprofessional research team at Geneva University and the Geneva
University Hospitals has developed Anticip’action, a card game designed to help initiate and conduct advance care planning and
end-of-life discussions. It is available for free in paper format in diverse languages and in a digital version in French.

Objective: This study aims to assess the ergonomic quality of the digital version of the game with primary users.

Methods: Overall, 10 users (women: n=5, 50%; men: n=5, 50%; mean age 41, SD 13.4 years; range 25-65 years; education:
upper level; comfortable with smartphones) completed an online usability test. The test began with a rapid desirability test to
capture initial impressions of the game’s main screen without knowing what it is about. This was followed by a think-aloud
procedure, including 26 tasks to perform all steps of the game. Posttest questionnaires were administered to collect participants’
subjective perceptions of the usability (System Usability Scale), attractiveness (AttrakDiff), and relevance as well as overall
endorsement of the game (Mobile Application Rating Scale). Open-ended questions were used to further explore usability issues.
Usability problems were categorized and evaluated using standard evaluation grids. Content readability was assessed with
Scolarius.

Results: The rapid desirability test revealed an overall good or average impression. In 83.2% (208/250) of the cases, participants
successfully completed the think-aloud tasks without assistance. Some of the tasks (4/25, 16%) revealed multiple usability issues
requiring assistance. Analysis of the 23 failures and difficulties encountered revealed that 3 (13%) issues were due to suboptimal
wording of the task instructions and that there were 9 (39%) major usability problems. All could be addressed through minor
modifications. The Scolarius test indicated that the card titles were understandable at an elementary school level, while the
explanations on the back of the cards required a high school reading level. Participants rated Anticip’action as good or excellent
in usability (79 out of 100 on the System Usability Scale), attractiveness (1.57 on the −3 to +3 AttrakDiff scale), and relevance
(4.1 out of 5 on section F of the Mobile Application Rating Scale). Participants provided overall positive qualitative feedback.

Conclusions: The usability testing of the digital French version of Anticip’action produced positive results, with some areas
for improvement identified. It can be recommended as a valuable resource for patients, families, and caregivers to prompt reflection,
raise awareness, and support advance care planning conversations. Further tests should be conducted on wider population groups,
including older patients and individuals less comfortable with digital solutions.
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Introduction

Background
In the context of an aging population and increasingly
medicalized end-of-life practices, it is crucial to promote early
discussions to help patients express their view on what is
essential in their life as well as articulate their preferences
regarding future medical treatments and end-of-life issues [1,2].
Advance care planning and end-of-life discussions may include
clarifying one’s own values and priorities in life; preferences
regarding situations or medical treatments that are expected or
not desired; and other important matters that should be addressed
in case of loss of decision-making capacity or death, such as
the management of financial matters, funeral planning, organ
donation, the designation of a surrogate medical decision maker,
and so on. These discussions are mostly relevant for patients
facing a life-threatening illness or for older people with
increased fragility. They help increase patient empowerment
and decrease distress among loved ones and health professionals
when important decisions have to be made [3]. However, these
anticipatory discussions are often delayed or avoided due to a
multitude of barriers such as health care professionals’ lack of
trust in their communication abilities, time constraints, emotional
burden, and fear of generating misunderstandings or conflicts
[4-7]. To overcome these obstacles, it is crucial to develop
strategies and communication tools that facilitate the initiation
and conduction of end-of-life discussions.

Studies indicate that free online digital tools (websites, apps,
online games, etc) could enhance interest, communication, and
decision-making related to advance care planning [8-12]. These
communication tools may serve as icebreakers, provide a
supportive structure for conducting a discussion, and save
clinicians’ time. Indeed, digital tools are easy to share with
patients and can provide relevant information and input to

conduct part of the reflection in a private and familial context
ahead of the medical consultation. However, with some
exceptions [13], existing solutions are mostly in English and
not necessarily adapted to the European cultural context.

An interprofessional research team at Geneva University and
the Geneva University Hospitals (HUG), composed of ethicists,
physicians, nurses, trained patients as partners, and IT
professionals, has developed information and communication
tools to support the culture of advance care planning. In
particular, the digital tool Accordons-nous (“Let’s agree”) is
available for free as a module integrated into the larger Concerto
application available on the HUG website [14]. The Concerto
app can also be downloaded from the Google Play Store and
Apple App Store. Accordons-nous [15] is currently only
available in French. It includes information on advance care
planning, discussion prompts, an advance care directive form,
and a digital version of the card game Anticip’action.

Anticip’action, the Card Game
Anticip’action is a card game designed to help users clarify their
values and priorities in life, discuss them with their loved ones
and health care professionals, and plan concrete actions
regarding care and end-of-life decisions. It is inspired by the
game Go Wish [16] but contains its own set of cards adapted
to the Swiss cultural context and additional rules and content.
It can be used with caregivers during structured advance care
planning discussions, or it can be proposed as an icebreaker to
be played independently at home with loved ones. A printable
version of Anticip’action is available in different languages
(English, French, German, and Italian) for people who are not
at ease with digital tools. The digital version is currently only
available in French in Accordons-nous (Textbox 1; Figures 1-6).
In this paper, we present the results of the usability test of the
digital version of the game.

Textbox 1. Short description of the game rules of Anticip’action.

The game is divided into three phases

1. “Prioritize”—in this phase, the task is to sort 32 cards into 4 categories (“Very important,” “Important,” “Not important,” and “Unsure”). Examples
of card statements are “Looking after my appearance” and “Expressing what I couldn’t stand.” Each card includes explanatory text on the back.

2. “Specify”—in this phase, the task is to add personal details to the cards that have been marked as “Very important” and decide whether the topic
has already been addressed or still requires action.

3. “Act”—in this phase, the task is to write down actions that could be taken to address the important issues highlighted in the previous phase. To
assist in this task, each card suggests possible actions (eg, scheduling an appointment with a health care provider or arranging a meeting with a
loved one). The output of the game is a PDF summary of cards ranking, specifications provided during the game, and to-do-list of actions to be
done.
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Figure 1. Welcome page of Anticip’action included in the Accordons-nous module. HUG: Geneva University Hospitals.

Figure 2. Main screen of the game.
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Figure 3. Game phase 1—“Prioritize”: screen for sorting cards allocated to the theme “Practical decisions.”.

Figure 4. “Prioritized cards” screen, which allows users to re-sort cards into different categories at any time during the game. This screen can be
accessed from the main screen by clicking on the “Prioritized cards” button icon.
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Figure 5. Game phase 2: “Specify”—screen that allows users to specify reasons for having marked a card as “Very important.”.

Figure 6. Game phase 3: “Act”—screen that allows users to choose actions to complete in relation to the topic of the card.

Methods

Recruitment
The aim was to collect data from 10 participants, as Nielsen
and Landauer [17] have demonstrated that a usability test
conducted with 10 users can identify >98% of usability issues.
The inclusion criteria were as follows: being an adult, having
oral and written proficiency in French, and feeling comfortable
using a smartphone. A single exclusion criterion was applied:

participants should not be familiar with or have previously
navigated the Accordons-nous module in the Concerto app. The
exclusion criterion was enforced to prevent testers from being
biased by prior knowledge that could facilitate ease of use.
Overall, the aim was to ensure diversity in gender and age and
to include individuals with at least minimal comfort using digital
tools. Participants were recruited through the patients-as-partners
platform at the HUG as well as via snowball sampling and
networking. Participation was voluntary, and participants
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received an information sheet and consent form in advance. The
study was preregistered on the OSF platform [18].

Ethical Considerations
The research protocol was submitted to the Geneva Commission
Cantonale d’Ethique de la Recherche (Req-ID 2024-00994),
which determined that the project did not fall within the scope
of the Human Research Ordinance and therefore waived the
requirement for ethics approval (decision date: September 17,
2024). This study was conducted in accordance with the
Declaration of Helsinki. Willing participants were informed of
the study aims and procedures and signed an informed consent
form. During the data collection and analysis phase, only 3
authors (DC, FE, and CC) had access to the recorded interviews.
The recordings were destroyed after analysis. No identifying
information was retained in the remaining study files.

Study Intervention
The entire evaluation was conducted online (via email and
videoconference using Zoom [Zoom Video Communications,
Inc]). Participants received in advance via email the information
sheet and consent form along with instructions on how to join

the videoconference with the experimenter and how to install
the Concerto app. They were asked not to use the Concerto app
before the test and were not informed about the name of the
game or where to find it in the app. On the day of the test, the
experimenter answered any questions, made sure that informed
consent had been signed and returned, and assisted participants
in connecting their smartphone to the Zoom videoconference
to observe and record their navigation behavior.

The test began with a few demographic and technical questions
(age, gender, level of education, type of smartphone used, and
smartphone use habits), after which participants were shown a
screenshot of the game to gather their first impressions. They
then completed a series of think-aloud tasks [19] during which
they used the main functions of the game. The 26 tasks were
designed to evaluate the usability of the game and to ensure that
an average user could navigate effectively through it.
Participants were asked to imaging being an individual aged 50
years concerned about illness and advance care directives, who
had been advised to use the game Anticip’action. The
experimenter then presented the scripted task instructions one
by one (Table 1). While completing the tasks, participants were
encouraged to verbalize their thoughts, actions, and decisions.
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Table 1. List and description of the tasks completed during the think-aloud procedure.

When the task was considered completeExact wording of the instructionExpected achievementTasks

The participant opens the Concerto app,
scrolls to and clicks on the Accordons-

Your friend told you about the game.
He told you that the game is in Concer-

Find the game nested in the Accor-
dons-nous module in the Concerto
app.

1. Find and open the game.

nous module, clicks on the “Talk about it”
menu at the bottom of the screen to access

to. You are now in Concerto. More
precisely, the game is in the Accor-

the game entry point, and then clicks on
the “Play” button.

dons-nous module. Your first task is to
find the game and open it. Let’s go!

The participant clicks on the “Game rules”
button, reads the rules, closes the rules

First, read the rules, and start the game.Understand the logic of the welcome
page, which includes 2 buttons: one

2. Read rules and start.

page by clicking on the X icon, clicks onfor accessing the rules of the game
the “New game” button, reads the pop-upand one for starting a new game

(Figure 1). instructions when they appear, and then
closes the pop-up.

The participant clicks on the third (pink)
icon at the bottom of the screen, which

Select the “Feelings and relationships”
pile, and open it.

Understand that there are 4 thematic
card piles that can be opened (Fig-
ure 2).

3. Select “Feelings and re-
lationships.”

represents the “Feelings and relationships”
pile.

The participant clicks on the “flip card”
button at the top of the screen.

Flip the first card.Understand that the card can be
flipped to obtain more information
on the topic (Figure 3).

4. Flip the first card.

The participant uses the navigation arrows
to scroll through the cards in the pile.

Scroll once to the left and once to the
right to see the other cards in this pile.

Understand that the content of the
opened pile can be explored by
scrolling (Figure 3).

5. Scroll through cards.

The participant clicks on the rectangular
“Unsure” button.

Classify the first card as “Unsure.”Understand the classification sys-
tem, including the “Unsure” catego-
ry (Figure 3).

6. Classify as “Unsure.”

The participant clicks on the filled heart
icon.

Classify the next 3 cards as “Very im-
portant.”

Understand that the first filled heart
icon represents the “Very impor-
tant” category (Figure 3).

7. Classify as “Very impor-
tant.”

The participant clicks on the X icon on the
top right of the screen.

Exit this pile.Understand how to return to the
main screen of the game when a pile
is opened (Figure 3).

8. Exit the pile.

The participant clicks on the second (or-
ange) icon at the bottom of the screen.

Open the “Practical questions” pile.Identify and open another thematic
card pile (Figure 2).

9. Open the “Practical
questions” pile.

The participant clicks on the filled heart
icon until a pop-up message appears.

Classify the first 9 cards as “Very im-
portant.”

Learn the rule limiting the number
of cards classified as “Very impor-
tant” to a maximum of 10 (Figure
3)

10. Classify 9 cards as
“Very important.”

The participant reads the pop-up message
and clicks on either the X icon or the
“Understood” button.

[Pop-up appears] Read this message,
and close it.

Understand the content of an instruc-
tion pop-up and close it.

11. Read and close pop-up.

The participant clicks on the X icon on the
top right of the screen to exit the pile,

Find the surplus cards, and scroll
through them.

Discover where to find already
classified cards (Figures 2 and 4).

12. Find and scroll through
surplus cards.

clicks on the “Prioritized cards” button
icon on the main screen (top left) to view
and update already classified cards, clicks
on “Very important,” and scrolls through
the cards.

The participant clicks on a card classified
as “Very important” and clicks on the half-

Classify the surplus cards as “Impor-
tant” and then confirm.

Understand how to reclassify cards
in another category (Figure 4).

13. Classify surplus cards
as “Important.”

filled heart icon, repeating the process
until task completion.

The participant clicks on card piles and
clicks on the empty heart icon below each

Classify the following cards as “Not
important.”

Understand that all cards must be
classified in the first “Prioritize”
phase of the game (Figure 2).

14. Classify all cards.

card, repeating the process until no more
cards are available.
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When the task was considered completeExact wording of the instructionExpected achievementTasks

The participant reads and interprets the
classification numbers located under the
category’s icons.

Do you know how many cards are
present in each classification category
(“Very important,” “Important,” “Not
important,” “Unsure”)?

Understand the logic of the 4 classi-
fication categories and their associ-
ated numbers (located on the main
screen; Figure 2).

15. Check card count in
each category.

The participant clicks on the “Next step”
button (it appears at the bottom of the
main screen when all cards have been
classified).

You can proceed to the next step.Understand how to go to the second
phase of the game.

16. Go to next phase of the
game.

The participant reads the instructions and
closes the pop-up by clicking on either the
X icon or the “Understood” button.

[Pop-up appears] Read the instructions,
and continue the game.

Discover the game rules for the next
phase (“Specify”) of the game.

17. Read instructions and
continue.

The participant clicks on the card pile
(which opens the first “Very important”
card) and enters text in the designated
space on the card.

Write comments on the first card by
adding text in the designated space (eg,
a letter).

Understand how to add text to a card
(Figure 5).

18. Add text to a card.

The participant clicks on the second radio
button (“I have to take care of this”) and
then clicks on the “Validate and classify
this card” button.

Validate the card to move on to the
next one, knowing that action is still
required.

Understand that the specifications
provided on a card can only be vali-
dated after it is additionally speci-
fied whether the topic still requires
action or has already been addressed
(Figure 5).

19. Validate and define
whether to act.

The participant clicks on the X icon to
exit the pile and, on the main screen, clicks
on the “?” icon (top left); alternatively, the
participant quits the game by clicking on
the X icon on the main screen and then
clicking on the “Game rules” button on
the welcome page.

Imagine that you suddenly have doubts
about some game rules and would like
to consult them. Where do you find the
rules of the game?

Identify how to access the game
rules at any time during the game
(Figure 2).

20. Locate the rules.

The participant clicks on the pile of cards
not yet specified (located at the bottom of
the main screen); for each card, the partic-
ipant clicks on the first radio button (“This
has been taken care of”) and then clicks
on the button “Validate and classify this
card.”

Validate the following cards (without
writing text on them) as “Resolved”
and continue the game.

Understand that for all cards in the
“Specify” phase, a decision has to
be made about whether or not it
calls for an action (Figure 5).

21. Validate as “Re-
solved.”

The participant clicks on the pile of cards
requiring action (located at the bottom of
the main screen), clicks on the “Review
my specifications” button, clicks on the
“flip card” button again, and clicks on all
actions.

Review your specifications, and check
all the actions.

Understand how to handle the cards
remaining in the final phase (“Act”)
of the game: open each card, review
the specifications, and choose relat-
ed actions (Figure 6).

22. Review and check all
actions.

The participant clicks in the “Other ideas”
textbox and enters text.

Add text in the designated space (eg, a
letter).

Understand how to enter one’s own
ideas about actions to be taken
(Figure 6).

23. Add more text to a
card.

The participant clicks on the “Validate and
classify this card” button.

Validate the card.Understand how to validate action
choices related to a card (Figure 6).

24. Validate the card.

The participant clicks on the “Export game
summary” button (it appears when all ac-
tions have been defined), reads the data
confidentiality pop-up, and clicks on the
“Understood” button.

Export your results, and return to the
game.

Understand how to export a summa-
ry of the game.

25. Export results and re-
turn to the game.

The participant clicks on the “Quit” button
and, when the pop-up appears, clicks on
the “Quit and delete my data” gray band.

Exit the game, and delete the data.Understand that a decision can be
made to erase or retain the data
when exiting the game.

26. Erase data and exit the
game.

Finally, posttest questionnaires were administered to gather
participants’ subjective evaluation of the usability,
attractiveness, and relevance of the game as well as their overall
endorsement. The questionnaires included open-ended questions
to further explore usability issues (Multimedia Appendix 1).

While usability was the primary focus of the study, these
additional measures helped provide a broader understanding of
users’ perceptions and expectations.
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Measures Used and Data Analysis

First Impressions
The 5-second test [20] was used to gather participants’
spontaneous first impressions of the game. In this test, the main
screen of the game (Figure 2) was shown for exactly 5 seconds
before being replaced by a black screen. Participants were then
asked four questions: (1) “What do you remember about the
visual elements of the interface?” (2) “What do you think are
the objectives of the game?” (3) “What is your overall
impression of the game (on a 5-point scale ranging from very
bad to very good)?” (4) “How do you evaluate the aesthetics of
the game (on a 5-point scale ranging from very unsightly to very
attractive)?” The 2 open-ended questions were presented first
because this has been shown to better support memory recall
[21].

Think-Aloud Procedure

Task Success

Performance was assessed based on whether participants
succeeded or failed in completing each task, with or without
assistance from the experimenter. The following scoring system
was applied: 0=the participant failed, and the experimenter
ultimately provided the answer; 1=the participant succeeded
but only with the experimenter’s help; 2= the participant
succeeded after the experimenter repeated the task instructions
(in cases where the participant had forgotten the task; this was
not considered assistance); 3=the participant succeeded
independently but explored the interface before arriving at the
correct result (correct result and path but after some exploration);
4=the participant succeeded without help but did not use the
shortest path (correct result via an alternative route); and 5=the
participant succeeded without assistance and easily found the
shortest path.

Clicks to Complete Tasks

The number of clicks required to complete each task was
recorded. As shown in Table 1, some tasks required more clicks
than others, whereas for certain tasks, multiple response paths
were possible.

Time Spent on Tasks

The time (in seconds) that participants took to complete each
task was recorded. Timing began when the experimenter finished
giving the task instruction for the first time and ended when the
participant successfully completed the task. Any time spent
digressing during the task (eg, making critical comments about
the game’s design or sharing a personal memory) was recorded
as “digression time” and subtracted from the total time.

Analysis of Errors and Problems Encountered

The errors and problems encountered by participants while
completing the 26 tasks were recorded and analyzed. Each issue
was documented in a Microsoft Excel file; categorized according
to the heuristics (such as information density, consistency, and
code meaning) of Bastien and Scapin [22]; and assigned a
severity score using a 0 to 4 scale based on the recommendations
of Nielsen and Landauer [17]: 0=disagreement on whether it
constitutes a usability problem; 1=cosmetic issue—need not be

fixed unless extra time is available; 2=minor usability
issue—fixing this should be given low priority; 3=major
usability issue—important to fix and should be given high
priority; and 4=usability catastrophe—imperative to fix this
before the product can be launched.

Data Analysis

To ensure reliability, all authors independently coded 2
recordings. The results were then compared and discussed to
resolve discrepancies or doubts about specific interpretations.
The first author coded the remaining data independently.

Questionnaires

Perceived Usability

The French version of the standard System Usability Scale
(SUS) was used to evaluate participants’ perceptions of the
game’s usability [23]. The SUS provides an indication of the
effectiveness, efficiency, and overall ease of use of a digital
product. It consists of 10 items rated on a 0 to 4 Likert scale,
yielding a score ranging from 0 to 100 (each item contributing
up to 10 points). A score of approximately 85 is considered
excellent, approximately 72 good, approximately 53 average,
and approximately 38 poor.

As discussing end-of-life and advance care planning issues is
not an everyday activity, Anticip’action is not expected to be
played repetitively. Consequently, the first item of the SUS—“I
think I would like to use this system frequently”—is only
partially applicable to evaluating the game. To address this, a
slightly modified version was added to the original 10 items:
“I think that if I need to consider what is important to me at the
end of life, I would give priority to this game.” This adjustment
allowed for the calculation of 2 SUS scores: the standard version
and an adapted version that included the modified item.

Perceived Attractiveness

The French version of the standard 28-item AttrakDiff
questionnaire [24] was used to evaluate participants’experience
across four dimensions of user experience, each comprising 7
items: (1) pragmatic quality, which measures the product’s
usability and the perceived ease with which users can achieve
their goals; (2) hedonic quality–stimulation, which assesses the
extent to which the product satisfies the need for stimulation
by offering new, interesting, and engaging content, features,
and interaction styles; (3) hedonic quality–identity, which
examines how well the product supports a social function and
communicates a sense of user identity; and (4) overall
attractiveness, which represents the perceived value of the
product based on its pragmatic and hedonic qualities. This
questionnaire includes pairs of contrasting adjectives rated on
a 7-point scale ranging from −3 to +3. Scores close to the mean
(between 0 and 1) indicate that the product has achieved its
objectives without any significant negative impact, although
improvements could be made to create a more positive user
experience or to enhance attractiveness. Scores outside the
neutral zone should be interpreted as either positive (from 1 to
3) or negative (from −1 to −3).
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Perceived Relevance and Endorsement

To assess participants’ perceptions of the app’s impact on user
awareness, knowledge, attitudes, intention to change, and
likelihood of actual change in advance care planning behavior,
the 6 “perceived impact” items (section F) of the validated
Mobile Application Rating Scale (MARS) were used [25]. These
items yield an overall mean score on a 5-point Likert scale,
interpreted as follows: 1=inadequate, 2=poor, 3=acceptable,
4=good, and 5=excellent. To evaluate endorsement, the first
5-point Likert item of the “subjective quality” section (section
E) of the MARS was used. This item asks participants whether
they would recommend the digital game to others who could
benefit from it. This questionnaire was translated into French
in accordance with the best practices described by Wild et al
[26].

Participants’ Qualitative Feedback
At the end of the study, participants were asked 5 open-ended
questions to gather their final feedback on the game. These
questions aimed to assess (1) what participants appreciated
about the game, (2) what aspects they disliked, (3) which tasks
they found particularly challenging, (4) what they felt was
missing in the game, and (5) whether they had any additional
comments to share. To analyze the responses, the guidelines
set by Paillé and Mucchielli [27] for qualitative data analysis
were followed. Specifically, Excel was used for organizing and
working with the material, with integrated in-text notes that
were differentiated by color to facilitate categorization. A
continuous thematic analysis approach was applied to
systematically identify emerging themes and patterns throughout
the feedback.

Content Readability
To assess the readability of the game’s textual content, all text
was compiled into a Microsoft Word document and evaluated

using the Scolarius test [28], which was developed by Influence
Communication, a Canadian media analysis organization. The
readability score is calculated similarly to the Flesch Reading
Ease score (commonly used for English-language materials).
The test measures word and paragraph length to provide a score
ranging from 50 to 250, interpreted as follows: a score between
50 and 89 corresponds to an elementary school reading level,
90 to 119 indicates a high school reading level, 120 to 149
reflects a college reading level, and 150 to >189 represents a
university reading level.

Results

Recruitment
The procedure was pilot-tested with 2 participants to master the
technical aspects of conducting the test online with multiple
devices and to refine the multiple task instructions. These data
are not included in the results. During September and October
2024, we recruited 12 participants for the online usability test.
However, data from 2 participants could not be analyzed due
to major technical issues: a failure of the screen-sharing
functionality on Zoom in 1 case and bad quality recording in
the other. The final dataset includes complete responses from
10 participants.

The mean age of the participants included in the final dataset
was 41 (range 25-65) years, and the sample was diverse in terms
of gender (men: 5/10, 50%; women: 5/10, 50%) and type of
smartphone (operating system) used (Table 2). All participants
reported using their smartphones daily, demonstrating familiarity
with digital interfaces and technological tools, and they had a
rather high level of education. Overall, the sample was skewed
toward younger adults, with only 1 (10%) of the 10 participants
being aged >60 years. All participants reported at least moderate
digital literacy.

Table 2. Participants’ characteristics.

Smartphone operating systemEducationAge (y)GenderParticipant

iOSProfessional higher education54WomanP1

iOSUniversity25WomanP2

iOSProfessional higher education35WomanP3

iOSHigh school53ManP4

iOSHigh school36WomanP5a

AndroidHigh school34ManP6

iOSUniversity59ManP7a

AndroidUniversity35ManP8

iOSUniversity32WomanP9

iOSUniversity27ManP10

iOSUniversity65ManP11

iOSUniversity49WomanP12

aData from these participants could not be used because of technical issues.
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First Impressions
In the visual recall task, 80% (8/10) of the participants noticed
the presence of colored cards. Of these 8 participants, 3 (38%)
observed that the cards had titles, and 2 (25%) noted the
numbers displayed in the center of each card. The second most
frequently recalled element (5/10, 50%) was the instruction
bubble positioned in the center of the screen. Finally, the 3
circular button icons representing the game’s 3 phases were
remembered by 5 (50%) of the 10 participants; within this group,
3 (60%) also noticed the grayed-out card images, and another
3 (60%) noticed the text beneath the icons. Some elements
remained unnoticed, including the gray background of the game;
the title of the game phase at the top of the screen; the 2 square
buttons on the top left (question mark icon) and top right (X
icon) to access the rules or exit the game, respectively; the
classification symbols (heart icons and question mark); and the
numbers below these symbols. Some participants had false
memories. Of the 10 participants, 1 (10%) remembered the
presence of a question, possibly confusing it with the instruction
bubble in the center of the screen; 1 (10%) reported 4 button
icons at the top of the screen (instead of 3); and 1 (10%)
mentioned “choices with several options,” possibly referring to
the instructions and heart icons. In addition, there was evidence
of imprecise recall and potential misinterpretation of certain
elements; for example, of the 10 participants, 1 (10%) described
a white background for the game, 1 (10%) reported that the
colored cards were placed in the center of the screen (instead
of at the bottom), and 1 (10%) misremembered the position of
the text as being below the cards rather than above them.

Regarding participants’understanding of the game’s objectives,
half (5/10, 50%) were unable to provide an answer, while the
other half (5/10, 50%) identified it as a card game. Of those
who recognized it as a card game, 60% (3/5) suggested that the
objective might involve making choices. Each of these 5
participants provided at least 1 interpretation of the game: asking
questions about various hospital-related topics, completing a
multiple-choice quiz, associating each card pile with a specific
value, obtaining information with the option to change one’s

mind, sorting cards by theme, and clicking on heart icons to
indicate preferences (this participant seemed to recall the
presence of the heart icons although this was not explicitly
expressed during the visual recall task).

Participants’ general impression of the game was mixed: of the
10 participants, 4 (40%) rated it as good, 3 (30%) as average,
2 (20%) as bad, and 1 (10%) as very bad.

Their evaluation of the game’s aesthetics was also mixed: of
the 10 participants, 1 (10%) found it very attractive, 2 (20%)
rated it as attractive, 5 (50%) as neither attractive nor unsightly,
1 (10%) as unsightly, and 1 (10%) as very unsightly.

Think-Aloud Procedure

Task Success
At the analysis stage, task 19 (which overlapped partially with
task 21) was excluded from the results because it seemed that
most participants failed to understand the instruction due to
suboptimal wording. The instruction began with “Validate the
card” before unclearly alluding to the constraint that a card can
only be validated once a decision has been made about whether
one should do something about the card topic. Consequently,
participants attempted to validate the card prematurely, before
ticking the appropriate box. Unfortunately, this methodological
flaw was not identified during the pilot testing phase.

As illustrated in Figure 7 and Table S1 in Multimedia Appendix
1, most of the tasks (21/25, 84%) were completed successfully
by all participants, while some (4/25, 16%) required assistance.
In 83.2% (208/250) of the cases, participants successfully
completed tasks without assistance and found the shortest path.
In 1.2% (3/250) of the cases, participants succeeded
independently but did not follow the most direct route. In 4%
(10/250) of the cases, participants explored the interface before
finding the correct solution. Meanwhile, 8.8% (22/250) of the
cases required intervention from the experimenter. Finally, 2.8%
(7/250) of the cases resulted in failure, as participants were
unable to complete the tasks even with assistance.
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Figure 7. Proportion of participants who succeeded or failed in completing study tasks during the think-aloud procedure, with or without input from
the experimenter, the type of input received, and whether the shortest path was used.

Some tasks required only minimal assistance (eg, tasks 4 and
14), while other tasks presented notable usability issues (Table
3). In particular, for completing task 1—finding the game in
the Concerto app—6 (60%) of the 10 participants required
assistance, such as instruction repetition, hints, additional
information, or the correct answer. For task 4, which involved
flipping a card, 6 (60%) of the 10 participants experienced
difficulties locating the dedicated button (Figure 3). For task
6—classifying a card in the “Unsure” category—3 (30%) of the
10 participants needed substantial intervention (such as
additional information, guiding questions, or answers to
questions) to understand that the square “Unsure” button was
clickable (the other clickable categories were represented by
round buttons; Figure 3). For task 12, which involved finding
the surplus cards classified as “Very important,” 6 (60%) of the
10 participants faced difficulties, necessitating multiple forms
of assistance, such as instruction repetition, additional
information, hints, answers to questions, or guiding questions.
The nature of these difficulties indicates that the wording of the

task instruction was not optimal: specifically, the phrase “cartes
en surplus” (“surplus cards”) used in the instruction could be
misleadingly interpreted as the existence of some “extra cards”
in the game, although the aim was to convey the information
that too many cards had been allocated to the “Very important”
category, and some would need to be removed from the category
before moving on to the next phase of the game. Task 21 was
challenging for 3 (30%) of the 10 participants. It required
understanding that in the “Specify” phase of the game, each
card needed to be evaluated to determine whether it required
further action before it could be marked as “resolved,” after
which the participant could proceed to the “Act” phase of the
game (Figure 5). However, the task instruction was short and
allusive, which could explain the participants’ need for more
guidance. In task 22, of the 10 participants, 1 (10%) failed to
understand that the pile in the center needed to be “resolved,”
and 1 (10%) failed to click on the “Review my specifications”
button to check the specifications related to the card (Figure 6).
In both cases, the experimenter provided the answer.
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Table 3. Description of the problems encountered by participants (n=10) during the think-aloud tasks.

Severity (0 to 4 scale based on
the recommendations of Nielsen
and Landauer [17])

Category (according to the heuris-
tics of Bastien and Scapin [22])

Frequency, n (%)Tasks and problems encountered by participants

1. Find and open the game.

4Guidance: grouping and distinction3 (30)1.1. Could not find the game and clicked on
the wrong tab

4Guidance: grouping and distinc-
tion; consistency

2 (20)1.2. Could not find the game: did not see
the menu at the bottom

3Guidance: prompting; workload:
information density

2 (20)1.3. Thought they were already in the game
when they were on the wrong page in Ac-
cordons-nous

1Workload: information density1 (10)1.4. Complained about too much text

3Guidance: legibility1 (10)1.5. Did not see the “play” button, which
allows entry into the game

3Guidance: grouping and distinction2 (20)1.6. Misunderstood the “Anticip’action” tab
as a way to enter the game, although it is
actually a tab to navigate within sections in
the Accordons-nous module

2. Read rules and start.

1Workload: information density2 (20)2.1. Felt overwhelmed by the text

4. Flip the first card.

3Guidance: grouping and distinc-
tion; compatibility

4 (40)4.1. Did not see the button to flip the card

1Consistency1 (10)4.2. Interpreted the return icon as a door to
return to the menu

0Consistency1 (10)4.3. Interpreted the card title as a clickable
button

6. Classify as “Unsure.”

1Consistency and compatibility2 (20)6.1. Used drag and drop to classify a card
(which is not a function in the game)

2Consistency and significance of
codes

2 (20)6.2. Clicked on the wrong button

8. Exit the pile.

0Guidance: prompting1 (10)8.1. Did not see the X icon (located on the
top right of the screen) to exit the pile

12. Find and scroll through surplus cards.

3Guidance: prompting and grouping
and distinction; significance of
codes

3 (30)12.1. Tried to find the extra cards by click-
ing on the heart icons on the main page
(which is not a function in the game)

3Guidance: grouping and distinc-
tion; consistency

6 (60)12.2. Could not find the extra cards after
exploring the screen

13. Classify surplus cards as “Important.”

2Workload: minimal actions;
adaptability: flexibility

1 (10)13.1. Did not see the confirmation button
after completing the task

18. Add text to a card.

2Guidance: prompting; compatibil-
ity

1 (10)18.1. Did not understand that to validate the
written text, one needs to click on the X
icon

1Compatibility1 (10)18.2. Clicked in the text area when only the
written area was active

20. Locate the rules.
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Severity (0 to 4 scale based on
the recommendations of Nielsen
and Landauer [17])

Category (according to the heuris-
tics of Bastien and Scapin [22])

Frequency, n (%)Tasks and problems encountered by participants

1Guidance: legibility3 (30)20.1. Did not see the button to find the rules

2Error management: error protec-
tion; workload: information densi-
ty

1 (10)20.2. Did not want to exit the game for fear
of losing data

21. Validate as “Resolved.”

0Guidance: grouping and distinc-
tion; workload: information densi-
ty

1 (10)21.1. Did not click on the card pile in phase
2 to continue the game

22. Review and check all actions.

1Guidance: prompting; significance
of codes

1 (10)22.1. Clicked on the specified cards button
instead of the blue pile at the bottom

3Guidance: immediate feedback and
legibility; significance of codes

2 (20)22.2. Did not see the button to review the
details

Clicks to Complete Tasks
As shown in Table 4, a comparison between participants’actual
number of clicks and the expected optimal number reveals
varying levels of efficiency across tasks. For most of the tasks,
participants generally stayed close to the expected optimal
number of clicks, indicating a solid understanding of the

interface and task requirements. However, several tasks stand
out with higher click counts, suggesting areas where participants
may have encountered challenges or required additional
exploration before completing the task. In particular, task 1,
which involved finding the game in the Concerto app, was
completed with a mean of 10.30 (SD 4.47) clicks compared to
the expected 3.
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Table 4. Participants’ overall click performance per task: mean number of clicks used, expected optimal number of clicks, and deviation from the
optimal number.

DifferenceOptimal number of clicks, nNumber of clicks, mean (SD)Tasks

7.303.0010.30 (4.47)1. Find and open the game.

0.004.004.00 (0.00)2. Read rules and start.

0.001.001.00 (0.00)3. Select “Feelings and relationships.”

1.501.002.50 (1.43)4. Flip the first card.

1.002.003.00 (1.70)5. Scroll through cards.

1.401.002.40 (2.84)6. Classify as “Unsure.”

0.203.003.20 (0.42)7. Classify as “Very important.”

0.201.001.20 (0.63)8. Exit the pile.

0.001.001.00 (0.00)9. Open “Practical questions” pile.

0.108.008.10 (0.32)10. Classify 9 cards as “Very important.”

0.001.001.00 (0.00)11. Read and close pop-up.

1.204.005.20 (2.30)12. Find and scroll through surplus cards.

0.403.003.40 (0.97)13. Classify surplus cards as “Important.”

0.4025.0025.40 (0.97)14. Classify all cards.

0.000.000.00 (0.00)15. Check card count in each category.

0.001.001.00 (0.00)16. Go to next phase of the game.

0.001.001.00 (0.00)17. Read instructions and continue.

0.702.002.70 (0.95)18. Add text to a card.

0.402.002.40 (0.52)20. Locate the rules.

1.3019.0020.30 (2.26)21. Validate as “Resolved.”

1.305.006.30 (3.13)22. Review and check all actions.

0.402.002.40 (0.70)23. Add more text to a card.

0.001.001.00 (0.00)24. Validate the card.

0.003.003.00 (0.00)25. Export results and return to the game.

0.002.002.00 (0.00)26. Erase data and exit the game.

Time Spent on Tasks
As illustrated in Figure 8, the analysis of time allocation per
task reveals substantial variability among participants.
Nevertheless, some patterns and deviations from precalculated
optimal times provide insight into specific usability challenges.
Notably, task 1 (“Find and open the game”) required
considerably more time than anticipated, indicating that
participants faced initial difficulties with the game’s
discoverability. Participants 6 and 8 displayed markedly
extended times for task 1, suggesting that the entry point for
locating the game lacked intuitive visibility or clarity.
Divergence from the optimal could also be observed in tasks

10, 14, and 21, which required participants to categorize or
“resolve” numerous cards. By design, these tasks were lengthy
rather than difficult to navigate: while some participants elected
to read each card before sorting it, others proceeded with the
task more quickly without detailed review, leading to substantial
individual variations in completion time. A similar pattern could
be observed with task 2, which asked participants to read the
rules of the game and start: some participants took much more
time to read the rules than others. The time taken to complete
tasks 12 and 21 (discussed previously) also diverged notably
from optimal times, partly due to issues stemming from unclear
instructions and partly due to suboptimal guidance in the game.
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Figure 8. Mean time (in seconds) spent by participants to complete each of the 25 tasks during the think-aloud procedure, displayed on a logarithmic
scale.

Analysis of Errors and Problems Encountered
Following the criteria formulated by Bastien and Scapin [22],
we recorded 23 problems encountered by the participants while
completing the 26 tasks (Table 3). Of these 23 problems, 2 (9%)
were classified as usability catastrophes, 7 (30%) as major
usability problems, 5 (22%) as minor usability problems, 6
(26%) as cosmetic issues, and 3 (13%) as not constituting a
usability problem. A majority of the problems (14/23, 61%)
were related to guidance difficulties, such as the visibility of

visual items or the way they were displayed in relation to one
another.

Questionnaires

Perceived Usability
As illustrated in Figure 9, the mean score on the standard SUS
was 77.75 (SD 5.1) out of 100. The adapted version of the SUS,
which included a more fitting variant of the first question,
yielded a slightly higher mean score of 79.25 (SD 5.6) out of
100. These results indicate that participants rated the game’s
usability between good and excellent.

Figure 9. Scores of Anticip’action on the standard and adapted versions of the System Usability Scale (SUS).

Perceived Attractiveness
The game obtained an overall attractiveness score of 1.57,
indicating a positive assessment. As illustrated in Figure 10,

positive results were obtained on all 4 dimensions of the test,
with scores ranging from 1.16 to 1.57.
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Figure 10. Mean scores of Anticip’action on the 4 dimensions of the AttrakDiff questionnaire, displayed on a logarithmic scale.

Perceived Relevance and Endorsement
The mean score on the MARS questionnaire was 4.1 (SD 2.1),
indicating that participants evaluated the relevance of the game
as good. As illustrated in Table 5, participants were mostly
convinced that the game can increase awareness, knowledge,
and intention to change regarding the topic of anticipating
difficult situations that may arise in the future.

The game also ranked positively on the “I would recommend”
question, with a mean score of 3.3 (SD 1.1). Of the 10
participants, 2 (20%) indicated that they would highly
recommend the game to everyone who could benefit from it, 1
(10%) would recommend it to many people, 5 (50%) to several
people, and 2 (20%) to very few people. No participant stated
that they would not recommend the game.

Table 5. Average responses of the 10 participants to the Mobile Application Rating Scale (MARS) questionnaire, section F. All questions ended with
“[...] the anticipation of difficult situations that may arise in the future.”

Scores, mean (SD)

4.5 (2.4)Awareness: this game is likely to increase awareness of the importance of...

4.2 (1.9)Knowledge: this game is likely to increase understanding of...

3.8 (1.9)Attitude: this game is likely to change attitudes toward improving...

4.1 (1.4)Intention to change: this game is likely to increase motivation to address...

4.0 (2.6)Help seeking: use of this game is likely to encourage further help seeking...

4.0 (2.7)Behavior change: use of this game is likely to increase...

Participants’ Qualitative Feedback
Participants generally provided positive feedback about the
game. Most found it user-friendly, with clear visuals and easy
navigation. Of the 10 participants, 7 (70%) highlighted that the
game addressed the sensitive topic of advanced care directives
and end-of-life care in an approachable and meaningful way,
while 6 (60%) stated that the game encouraged reflection on
complex health-related issues and promoted awareness of
often-overlooked topics.

Areas for improvement were also suggested. Several participants
reported feeling overwhelmed by the amount of information
and recommended adjustments to reduce cognitive load. They
suggested adding an onboarding tutorial to help users understand
the game’s mechanics. Some participants proposed that offering

personalized content options (eg, an option to filter cards based
on user profile) may help to better tailor the game to individual
users’ needs. Navigation issues were also mentioned:
participants indicated that the “Unsure” and the “flip card”
buttons were not visually intuitive as clickable elements, and
navigation could be improved through clearer visual cues such
as more prominent buttons. Moreover, some participants
recommended incorporating dynamic features such as
animations, which could increase accessibility and maintain
user engagement. Finally, several participants noted that the
term “jeu” (“game”) does not fit with the seriousness of the
content and suggested some rephrasing or providing a content
advisory to prepare users for the sensitive nature of the topics
discussed.
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Content Readability
The readability analysis of the game cards, assessed using the
Scolarius program, yielded distinct scores for the rectos (card
titles) and versos (explanatory text). The rectos had an average
score of 50.5, indicating content accessible to individuals with
an elementary school education. By contrast, the versos scored
119.8, which corresponds to a high school reading level.
Specifically, in terms of readability, 61% (20/33) of the verso
cards were at the elementary school level, 18% (6/33) at the
high school level, and 21% (7/33) at the university level.

Modifications to Be Made Based on the Results
Analysis of the 23 usability issues and the proposed solutions
(Table 6) showed that most problems were related to users’
difficulty in identifying which visual elements were actionable.
Some buttons were not consistently interpreted as clickable,
while certain titles were occasionally mistaken for buttons. No
substantial structural modifications seem to be required to
address these usability issues, with the exception of the location
of the game: it is currently nested within a section of a module
(Accordons-nous) inside an app (Concerto), making it difficult
for users to access Anticip’action.

Table 6. Changes to be made to the game in response to the identified usability issues.

Changes to be madeProblems encountered by participantsItems

Create a video explaining where the game is locatedCould not find the game nested in the Ac-
cordons-nous module

1.1, 1.2, and
1.3

No changes to be madeComplained about too much text1.4

Highlight the button by bolding the textDid not see the “play” button, which allows
entry into the game

1.5 and 1.6

No changes to be madeFelt overwhelmed by the text2.1

Move the button to the corner or bottom of the cardDid not see the button to flip the card4.1

No changes to be madeInterpreted the return icon as a door to re-
turn to the menu

4.2

Redesign the title by, for example, removing the borderInterpreted the card title as a clickable but-
ton

4.3

No changes to be madeUsed drag and drop to classify a card (which
is not a function in the game)

6.1

Align the 4 buttons on the same level, enlarge the question mark, ensure that it uses the
same visual weight and style as the heart buttons (eg, same height, rounded shape, and
icon structure). Alternatively, add a heart icon with a question mark in the center and
place the phrase “I am unsure” below it.

Clicked on the wrong button6.2

No changes to be madeDid not see the X icon (located on the top
right of the screen) to exit the pile

8.1

Gray out the hearts or make them clickable to access the menuCould not find the extra cards12.1 and
12.2

Change the button design, round the edges, and ensure consistencyDid not see the confirmation button after
completing the task

13.1

Add a button to validate the textDid not understand that to validate the
written text, one needs to click on the X
icon

18.1

No changes to be madeClicked in the text area when only the writ-
ten area was active

18.2

No changes to be madeDid not see the button to find the rules20.1

Specify more clearly that exiting the game will not result in data lossDid not want to exit the game for fear of
losing data

20.2

No changes to be madeDid not click on the card pile in phase 2 to
continue the game

21.1

No changes to be madeClicked on the specified cards button in-
stead of the blue pile at the bottom

22.1

Redesign the button, which resembles the card titles too closely, to make it more visibleDid not see the button to review the details22.2
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Discussion

Principal Findings
This study evaluated the usability, readability, and user
experience of the digital version of the game Anticip’action,
designed to facilitate end-of-life discussions and advance care
planning decisions. The findings indicate overall satisfactory
results.

After 5 seconds of visual exposure to the main screen of the
game, participants were able to recall key visual elements, such
as the colored cards and accompanying text. However, they
struggled to notice other important interface components,
including classification symbols and navigation buttons. Some
misinterpretations of visual elements were observed, which was
confirmed by participants’ fragmented and diverse
understanding of the game’s objectives. Moreover, the aesthetics
of the game left participants mostly indifferent. These results
indicate that there is room for improvement in the visual
appearance of the game to better engage users. However, these
findings should be interpreted in light of the fact that in a
real-world scenario, before reaching the main game screen used
for the 5-second test, users would always receive preliminary
information about the game’s content, purpose, and rules.
Specifically, the welcome page included a pictogram with cards
and introductory text explaining the game’s purpose (Figure 1).
Moreover, a pop-up explained the card sorting task and
classification symbols at the start of a new game.

The think-aloud procedure yielded a high overall success rate.
In 83.2% (208/250) of the cases, participants completed the
tasks without assistance. Participants’performance also closely
matched the expected number of clicks, indicating that the game
offered clear navigation paths. However, for some tasks (4/25,
16%), participants required assistance, revealing serious
usability problems. Analysis of the 23 failures and difficulties
encountered revealed that 3 (13%) issues were partly due to a
suboptimal wording of task instructions (tasks 12 and 21), that
14 (61%) problems were related to guidance, and that there
were 9 (39%) major usability issues that needed to be addressed
(Table 3). Specifically, the following tasks highlighted important
difficulties related to navigation and discoverability: task 1,
which involved finding the game within the Concerto app; and
task 12, which involved finding and reclassifying the surplus
cards classified in the “Very important” category. About half
of the participants needed guidance and took longer than the
expected optimal time to complete these tasks (Figure 7; Table
7). These issues need to be addressed with clearer instructions
and improved visual guidance. Moreover, the test revealed
occasional design inconsistencies (eg, some buttons were not
visible enough in tasks 1, 4, and 13), excessive cognitive load
(eg, some pages had numerous elements and text), and
inadequate error prevention (eg, once players opened a pile of
cards, they expected to navigate by scrolling, whereas
“resolving” cards required clicking on a button; task 21). All
identified usability issues could be addressed through minor
modifications, as highlighted in Table 6.

Table 7. Summary of relevant usability problems encountered during the think-aloud test.

Participants affected (n=10),
n (%)

Problems (n=23), n
(%)

Difference between the average time spent by participants per
task and the expected optimal time (seconds)

Tasks

7 (70)6 (26)291. Find and open the game.

2 (20)1 (4)72. Read rules and start.

5 (50)3 (13)24. Flip the first card.

3 (30)2 (7)26. Classify as “Unsure.”

1 (10)1 (4)38. Exit the pile.

5 (50)2 (7)1612. Find and scroll through sur-
plus cards.

1 (10)1 (4)1613. Classify surplus cards as
“Important.”

2 (20)2 (7)418. Add text to a card.

4 (40)2 (7)420. Locate the rules.

1 (10)1 (4)821. Validate as “Resolved.”

3 (30)2 (7)522. Review and check all actions.

At the end of the test, Anticip’action was rated between good
and excellent on the SUS. It obtained a mean score of 77.75 out
of 100 on the standard SUS and a mean score of 79.25 out of
100 on the adapted version. The increase in score resulting from
the adaptation of the first question highlights the importance of
context-specific adjustments to usability assessment tools.

The game also received an overall positive assessment of its
attractiveness, although there remains room for improvement.
The global score of 1.57 on the AttrakDiff questionnaire reflects

a generally positive perception. Scores on the pragmatic and
hedonic scales ranged from 1.16 to 1.57, all above zero,
indicating a baseline level of user satisfaction. Hedonic quality
received the lowest score, suggesting that improvements are
needed to better engage users and sustain their interest.
Enhancements to the design and animated and visually attractive
content, such as the inclusion of more visually dynamic elements
in the game, could increase its attractiveness while addressing
some navigation or cognitive load issues. Reducing the number
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of actions required in certain steps, notably for re-sorting the
cards or “resolving” them in the “Specify” phase of the game,
could help maintain user engagement. At a minimum, greater
clarity and streamlining of these task processes would improve
user experience.

Although this test included a small number of participants and
no quantitative conclusions should be drawn, we noticed that
older participants and those recruited via the patients-as-partners
program at the hospital rated the game more positively. This
may be due to a higher baseline receptivity to the topic of
advance care planning discussions.

Anticip’action was also evaluated as relevant, with an overall
score of 4.1 out of 5 on the MARS. Specifically, the game was
judged as particularly impactful in raising awareness, improving
knowledge, and motivating behavior change regarding advance
care planning. Participants also endorsed the game with a mean
score of 3.3 out of 5 on the “I would recommend” question.
Given the specificity and sensitivity of the topic, this result is
promising.

The readability analysis showed that the card titles are
understandable for individuals with an elementary school
education, which is an excellent result. However, the longer
explanations on the versos of the cards require a high school
reading level, indicating room for improvement. Part of the
difficulty may be due to the use of gender-neutral language
(which has the effect of increasing the lengths of sentences in
French) as well as to the use of unavoidable technical terms
such as surrogate decision maker, digital legacy, or lasting
power of attorney. Efforts are underway to streamline and
simplify the card content while preserving its informational
value.

Participants provided overall positive qualitative feedback while
pointing out aspects that could be improved. Most described
the game as user-friendly, with clear visuals and easy navigation.
They highlighted its relevance in fostering engagement and
encouraging reflection on complex topics such as advance care
directives.

However, some participants identified areas that needed
improvement. Their concerns included the cognitive overload
and some unclarity in the navigation process related to specific
tasks. Regarding cognitive overload, some parts of the game
contained dense textual information. Although the game
achieved good usability scores overall, this suggests that some
refinement may be necessary to improve accessibility, for
instance, through progressive disclosure, pictorial supports, or
guided onboarding elements. Some participants emphasized the
need for an onboarding tutorial to improve accessibility as well
as more animations, intuitive interactive elements, clearer
buttons, and personalized content pathways to improve visual
clarity and user engagement. Some participants also disagreed
with the label “game” for such a conversation tool and expressed
the need for providing a content advisory to prepare users for
the sensitive nature of the topics discussed. This highlights a
semantic tension between the playful connotation of the term
“game” and the seriousness of the topic, which may require
careful framing to ensure user acceptance.

To address the identified issues while taking participants’
recommendations into account, several improvements are
envisaged. Easily implementable solutions are detailed in Table
6. Furthermore, modifications may include the introduction of
an onboarding tutorial to enhance initial navigation and reduce
cognitive load. Options to personalize some features of the game
(eg, relaxing the 10-card limit) or to filter subgroups of cards
may also help further align the game with diverse user needs
and preferences. In addition, enhancing the game’s visual appeal
by incorporating more dynamic features (eg, animated
movement of cards between piles) could increase engagement
and satisfaction, especially among younger users.

Limitations
Although this study reports positive usability results, it does
not demonstrate that Anticip’action is an effective tool to
promote end-of-life discussions. Moreover, the quantitative
results from the SUS, AttrakDiff, and MARS questionnaires
should be interpreted with caution, given the limited number
of participants (n=10). Complementary studies with appropriate
designs and more diverse populations are necessary to confirm
the game’s perceived value and effectiveness.

One important limitation of this study is the demographic profile
of the participants. The sample included 10 individuals of
different ages (ranging from 25 to 65 y), of whom 6 (60%) were
in the younger-to–middle adult range (25-45 y). Prior research
has shown that age can influence usability metrics, including
task performance and perceived ease of use [29]. The limited
sample size in this study does not allow for an evaluation of
this effect. Moreover, the sample included a participant aged
>60 years and none with low digital literacy or lower levels of
education. As such, the findings may not be generalizable to
these groups. Usability outcomes may differ significantly among
older adults or individuals with low digital literacy, who may
face greater barriers in navigating the tool. This possibility
should be considered when interpreting our findings. Future
work should explicitly include a more diverse participant pool,
encompassing a wider range of health statuses and cultural
backgrounds, to evaluate the accessibility and acceptability of
the tool in broader populations.

Participants were asked to imagine being an individual aged 50
years reflecting on end-of-life preferences. This scenario was
used to standardize the testing context, but it does not replace
real-life engagement with the topic. Future studies should
include participants who are directly involved in advance care
planning processes.

The test was conducted online with the game displayed on
participants’ devices. Therefore, their facial expressions could
not be observed and used as nonverbal cues to assess the gravity
of usability issues.

Part of the participants’ failure to complete some tasks (in
particular, task 19, which was removed from the analysis, as
well as tasks 12 and 21) may be due to suboptimal wording of
the instructions.

Some participants took more time than others to read the text
on the cards before completing the tasks. This difference in
participants’ behavioral style could have influenced the time
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spent on tasks, although it is not an indication of failure to
complete them. This was particularly obvious on task 14
(“Classify all cards”) and may have also affected tasks 10 and
21. Therefore, time-based measures are difficult to interpret as
usability factors in this study.

Conclusions
Anticip’action is a conversation tool aimed at initiating
end-of-life and advance care planning discussions and increasing
patients’ empowerment during these discussions. It offers
accessible content, simple navigation, and thoughtful discussion
prompts to support individuals, families, and health care
professionals in exploring these important and often challenging
topics. It is also designed to motivate related action planning,
such as writing advance directives.

This study evaluated the usability, readability, and user
experience of the digital version of the game with participants
of different ages (ranging from 25 to 65 y) who were already
familiar with digital interfaces and technological tools. The

results demonstrated that participants found the game generally
user-friendly, with clear visuals and intuitive navigation.
Qualitative feedback highlighted its relevance. Specific
challenges were identified, including cognitive overload and
some unclear navigation elements. Addressing these issues
through improved design, clearer instructions, and better user
guidance would further enhance user experience and
engagement.

Overall, the usability findings validated Anticip’action as an
accessible conversation game for patients who are minimally
at ease with digital tools and the French language. While
additional testing with health care professionals and broader
user groups (including older patients and individuals less
comfortable with digital solutions) would strengthen its evidence
base, our findings indicate that Anticip’action could be a
valuable resource for some patients, families, and caregivers
navigating end-of-life decisions and advance care planning. It
would be interesting to translate it into other languages, as is
the case for the printed version of Anticip’action.

Acknowledgments
The authors would like to thank everyone who contributed to the development of the game, notably Catherine Bollondi, Marta
Fadda, Samia Hurst, Pascale Lefuel, Sophie Pautex, Arnaud Ricci, Marianne Rubio, Céline Schöpfer, Inès Serre, Pierre Sutter,
and Aida Yamani. The authors also wish to thank the 2 anonymous reviewers who helped improve the draft during the review
process. The project received financial support from the Geneva University Hospital and the Fondation Privée des Hôpitaux
Universitaires de Genève, a nonprofit organization that had no involvement in any stage of the study.

Data Availability
The datasets generated and analyzed during this study are available in the Open Science Foundation (OSF) repository [30].

Authors' Contributions
CC, DC, and FE conceptualized the study. AB and FE were responsible for software. All authors contributed to data curation.
CC and FE were responsible for resources, supervision, validation, and project administration. DC conducted the formal analysis
and was responsible for investigation. CC was responsible for acquiring funding. AB and DC were responsible for visualization.
CC, DC, and FE were responsible for methodology. CC and DC wrote the original draft. All authors reviewed and edited the
manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Table showing task completion success rates and related details, along with the questionnaires and the discussion grid used for
the final qualitative feedback, provided in both the original French and English translation.
[DOCX File , 87 KB-Multimedia Appendix 1]

References

1. Rietjens JA, Sudore RL, Connolly M, van Delden JJ, Drickamer MA, Droger M, et al. Definition and recommendations
for advance care planning: an international consensus supported by the European Association for Palliative Care. Lancet
Oncol. Sep 2017;18(9):e543-e551. [FREE Full text] [doi: 10.1016/S1470-2045(17)30582-X] [Medline: 28884703]

2. McMahan RD, Tellez I, Sudore RL. Deconstructing the complexities of advance care planning outcomes: what do we know
and where do we go? A scoping review. J Am Geriatr Soc. Jan 07, 2021;69(1):234-244. [FREE Full text] [doi:
10.1111/jgs.16801] [Medline: 32894787]

3. Anderson RM, Funnell MM. Patient empowerment: myths and misconceptions. Patient Educ Couns. Jun 2010;79(3):277-282.
[FREE Full text] [doi: 10.1016/j.pec.2009.07.025] [Medline: 19682830]

JMIR Aging 2025 | vol. 8 | e73378 | p. 21https://aging.jmir.org/2025/1/e73378
(page number not for citation purposes)

Campioni et alJMIR AGING

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=aging_v8i1e73378_app1.docx&filename=d0f3285ea4d9b0ffd16edc6f5f4ed529.docx
https://jmir.org/api/download?alt_name=aging_v8i1e73378_app1.docx&filename=d0f3285ea4d9b0ffd16edc6f5f4ed529.docx
https://escholarship.org/uc/item/qt7j53x1zp
http://dx.doi.org/10.1016/S1470-2045(17)30582-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28884703&dopt=Abstract
https://europepmc.org/abstract/MED/32894787
http://dx.doi.org/10.1111/jgs.16801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32894787&dopt=Abstract
https://europepmc.org/abstract/MED/19682830
http://dx.doi.org/10.1016/j.pec.2009.07.025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19682830&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


4. Trankle SA, Shanmugam S, Lewis E, Nicholson M, Hillman K, Cardona M. Are we making progress on communication
with people who are near the end of life in the Australian health system? A thematic analysis. Health Commun. Nov 26,
2018;35(2):158-167. [doi: 10.1080/10410236.2018.1548335]

5. Periyakoil V, Neri E, Kraemer H. No easy task: a mixed methods study of barriers to conducting effective end-of-life
conversations reported by multi-specialty doctors (S776). J Pain Symptom Manage. Feb 2015;49(2):446-447. [doi:
10.1016/j.jpainsymman.2014.11.255]

6. Serey K, Cambriel A, Pollina-Bachellerie A, Lotz JP, Philippart F. Advance directives in oncology and haematology: a
long way to go-a narrative review. J Clin Med. Feb 23, 2022;11(5):1195. [FREE Full text] [doi: 10.3390/jcm11051195]
[Medline: 35268299]

7. Momen NC, Barclay SI. Addressing 'the elephant on the table': barriers to end of life care conversations in heart failure -
a literature review and narrative synthesis. Curr Opin Support Palliat Care. Dec 2011;5(4):312-316. [doi:
10.1097/SPC.0b013e32834b8c4d] [Medline: 21897257]

8. Daruwalla Z, Thakkar V, Aggarwal M, Kiasatdolatabadi A, Guergachi A, Keshavjee K. Patient empowerment: the role of
technology. Stud Health Technol Inform. 2019;257:70-74. [Medline: 30741175]

9. Riley SR, Voisin C, Stevens EE, Bose-Brill S, Moss KO. Tools for tomorrow: a scoping review of patient-facing tools for
advance care planning. Palliat Care Soc Pract. Jun 24, 2024;18:26323524241263108. [FREE Full text] [doi:
10.1177/26323524241263108] [Medline: 39045292]

10. Liu L, Zhao YY, Yang C, Chan HY. Gamification for promoting advance care planning: a mixed-method systematic review
and meta-analysis. Palliat Med. Jun 29, 2021;35(6):1005-1019. [doi: 10.1177/02692163211005343] [Medline: 33775174]

11. Van Scoy LJ, Green MJ, Reading JM, Scott AM, Chuang CH, Levi BH. Can playing an end-of-life conversation game
motivate people to engage in advance care planning? Am J Hosp Palliat Care. Sep 12, 2017;34(8):754-761. [FREE Full
text] [doi: 10.1177/1049909116656353] [Medline: 27406696]

12. McDarby M, Llaneza D, George L, Kozlov E. Mobile applications for advance care planning: a comprehensive review of
features, quality, content, and readability. Am J Hosp Palliat Care. Aug 17, 2021;38(8):983-994. [FREE Full text] [doi:
10.1177/1049909120959057] [Medline: 32938207]

13. Dupont C, Smets T, Monnet F, Eneslätt M, Tishelman C, Van den Block L. The cultural adaptation of the go wish card
game for use in Flanders, Belgium: a public health tool to identify and discuss end-of-life preferences. BMC Public Health.
Nov 17, 2022;22(1):2110. [FREE Full text] [doi: 10.1186/s12889-022-14523-9] [Medline: 36397020]

14. Concerto. Centre de l'Innovation, Hôpitaux Universitaires de Genève. URL: https://www.hug.ch/concerto [accessed
2025-07-07]

15. Anticip'action. Hôpitaux Universitaires de Genève. URL: https://www.hug.ch/centre-linnovation/anticipaction [accessed
2025-07-07]

16. Menkin ES. Go Wish: a tool for end-of-life care conversations. J Palliat Med. Apr 2007;10(2):297-303. [doi:
10.1089/jpm.2006.9983] [Medline: 17472498]

17. Nielsen J, Landauer TK. A mathematical model of the finding of usability problems. In: Proceedings of the INTERACT'
93 and CHI' 93 Conference on Human Factors in Computing Systems. 1993. Presented at: INTERCHI93; April 24-29,
1993; Amsterdam, The Netherlands.

18. Anticip'action - Usability test. OSF Registries. URL: https://osf.io/8gzsf [accessed 2025-07-16]
19. Jaspers MW, Steen T, van den Bos C, Geenen M. The think aloud method: a guide to user interface design. Int J Med

Inform. Nov 2004;73(11-12):781-795. [doi: 10.1016/j.ijmedinf.2004.08.003] [Medline: 15491929]
20. Gronier G. Measuring the first impression: testing the validity of the 5 second test. J User Exp. 2016;12(1):8-25. [FREE

Full text]
21. Doncaster P. The UX Five-Second Rules: Guidelines for User Experience Design's Simplest Testing Technique. Amsterdam,

The Netherlands. Elsevier Science; 2014.
22. Bastien JM, Scapin DL. Ergonomic criteria for the evaluation of human-computer interfaces. Inria. May 1993. URL: https:/

/www.usabilis.com/wp-content/uploads/2017/09/
Criteres-Ergonomiques-pour-l-Evaluation-d-Interfaces-Utilisateur-Scapin-Bastien.pdf [accessed 2025-07-14]

23. Brooke J. SUS: a 'quick and dirty' usability scale. In: Jordan PW, Thomas B, McClelland IL, Weerdmeester B, editors.
Usability Evaluation in Industry. London, UK. CRC Press; 1996.

24. Lallemand C, Koenig V, Gronier G, Martin R. Création et validation d’une version française du questionnaire AttrakDiff
pour l’évaluation de l’expérience utilisateur des systèmes interactifs. Eur Rev Appl Psychol. Sep 2015;65(5):239-252. [doi:
10.1016/j.erap.2015.08.002]

25. Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. Mobile app rating scale: a new tool for
assessing the quality of health mobile apps. JMIR Mhealth Uhealth. Mar 11, 2015;3(1):e27. [FREE Full text] [doi:
10.2196/mhealth.3422] [Medline: 25760773]

26. Wild D, Grove A, Martin M, Eremenco S, McElroy S, Verjee-Lorenz A, et al. Principles of good practice for the translation
and cultural adaptation process for patient-reported outcomes (PRO) measures: report of the ISPOR task force for translation
and cultural adaptation. Value Health. 2005;8(2):94-104. [FREE Full text] [doi: 10.1111/j.1524-4733.2005.04054.x]
[Medline: 15804318]

JMIR Aging 2025 | vol. 8 | e73378 | p. 22https://aging.jmir.org/2025/1/e73378
(page number not for citation purposes)

Campioni et alJMIR AGING

XSL•FO
RenderX

http://dx.doi.org/10.1080/10410236.2018.1548335
http://dx.doi.org/10.1016/j.jpainsymman.2014.11.255
https://www.mdpi.com/resolver?pii=jcm11051195
http://dx.doi.org/10.3390/jcm11051195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35268299&dopt=Abstract
http://dx.doi.org/10.1097/SPC.0b013e32834b8c4d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21897257&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30741175&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/26323524241263108?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/26323524241263108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39045292&dopt=Abstract
http://dx.doi.org/10.1177/02692163211005343
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33775174&dopt=Abstract
https://europepmc.org/abstract/MED/27406696
https://europepmc.org/abstract/MED/27406696
http://dx.doi.org/10.1177/1049909116656353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27406696&dopt=Abstract
https://europepmc.org/abstract/MED/32938207
http://dx.doi.org/10.1177/1049909120959057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32938207&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14523-9
http://dx.doi.org/10.1186/s12889-022-14523-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36397020&dopt=Abstract
https://www.hug.ch/concerto
https://www.hug.ch/centre-linnovation/anticipaction
http://dx.doi.org/10.1089/jpm.2006.9983
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17472498&dopt=Abstract
https://osf.io/8gzsf
http://dx.doi.org/10.1016/j.ijmedinf.2004.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15491929&dopt=Abstract
https://uxpajournal.org/measuring-testing-validity-5-second-test/#:~:text=To%20present%20this%20test%2C%20a,to%20elicit%20users'%20first%20impressions
https://uxpajournal.org/measuring-testing-validity-5-second-test/#:~:text=To%20present%20this%20test%2C%20a,to%20elicit%20users'%20first%20impressions
https://www.usabilis.com/wp-content/uploads/2017/09/Criteres-Ergonomiques-pour-l-Evaluation-d-Interfaces-Utilisateur-Scapin-Bastien.pdf
https://www.usabilis.com/wp-content/uploads/2017/09/Criteres-Ergonomiques-pour-l-Evaluation-d-Interfaces-Utilisateur-Scapin-Bastien.pdf
https://www.usabilis.com/wp-content/uploads/2017/09/Criteres-Ergonomiques-pour-l-Evaluation-d-Interfaces-Utilisateur-Scapin-Bastien.pdf
http://dx.doi.org/10.1016/j.erap.2015.08.002
https://mhealth.jmir.org/2015/1/e27/
http://dx.doi.org/10.2196/mhealth.3422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25760773&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1098-3015(10)60252-5
http://dx.doi.org/10.1111/j.1524-4733.2005.04054.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15804318&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


27. Paillé P, Mucchielli A. L'analyse Qualitative en Sciences Humaines et Sociales Fifth Edition. Paris, France. Armand Colin;
2021.

28. Scolarius homepage. Scolarius. URL: https://www.scolarius.com/ [accessed 2024-09-01]
29. Sonderegger A, Schmutz S, Sauer J. The influence of age in usability testing. Appl Ergon. Jan 01, 2016;52:291-300. [doi:

10.1016/j.apergo.2015.06.012] [Medline: 26360221]
30. Campioni D, Ehrler F, Clavien C. Anticip'action - Usability test. OSF Home. 2024. URL: https://osf.io/n3kbc/

?view_only=e5a4f79e1a7b4384bc86d9d180963e9e [accessed 2025-07-16]

Abbreviations
HUG: Geneva University Hospitals
MARS: Mobile Application Rating Scale
SUS: System Usability Scale

Edited by H LaMonica; submitted 04.03.25; peer-reviewed by H-F Hsieh, J-H Song; comments to author 21.04.25; revised version
received 17.05.25; accepted 15.06.25; published 21.08.25

Please cite as:
Campioni D, Ehrler F, Berger A, Clavien C
A Digital Serious Game (Anticip’action) to Support Advance Care Planning Discussions in the General Population: Usability Study
JMIR Aging 2025;8:e73378
URL: https://aging.jmir.org/2025/1/e73378
doi: 10.2196/73378
PMID:

©Dafne Campioni, Frederic Ehrler, Antoine Berger, Christine Clavien. Originally published in JMIR Aging (https://aging.jmir.org),
21.08.2025. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Aging, is properly cited. The complete bibliographic information, a link to
the original publication on https://aging.jmir.org, as well as this copyright and license information must be included.

JMIR Aging 2025 | vol. 8 | e73378 | p. 23https://aging.jmir.org/2025/1/e73378
(page number not for citation purposes)

Campioni et alJMIR AGING

XSL•FO
RenderX

https://www.scolarius.com/
http://dx.doi.org/10.1016/j.apergo.2015.06.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26360221&dopt=Abstract
https://osf.io/n3kbc/?view_only=e5a4f79e1a7b4384bc86d9d180963e9e
https://osf.io/n3kbc/?view_only=e5a4f79e1a7b4384bc86d9d180963e9e
https://aging.jmir.org/2025/1/e73378
http://dx.doi.org/10.2196/73378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

