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"Do you know chronic illness?": The game

Creating a Computer Game to Raise Awareness for Ehlers-Danlos Syndrome
JOHANNA LAHTI

ARIELLE ZARAGATZKY

Department of Computer Science and Engineering

Chalmers University of Technology and University of Gothenburg

Abstract

In this thesis, we investigate how games can be used to raise awareness about living
with a chronic illness, specifically Ehlers-Danlos syndrome (EDS). We conducted a
literature review, followed by a survey and interview with people with EDS. With
the gathered information, we developed a visual novel where the player controls
the main character, who has EDS. In the game, the player has to make choices
while being careful with their health. Multiple rounds of user testing were done
throughout the development, and the feedback was analysed. After the final user
tests, we found several game elements that seemed to contribute to the effectiveness
of raising awareness for EDS. Among these were the accuracy of the portrayal of
EDS, the game asset quality, game mechanics and controls, variation in gameplay,
and emotional experiences.

Keywords: Computer, science, computer science, engineering, interaction design,
games, project, thesis.
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Introduction

Video games are a type of media that has grown immensely in popularity over the
past several decades. In the early years of video game development, games were
simple and primitive due to limited storage space. However, with advancements in
technology, today’s video games are vastly different from before. Detailed graphics,
expansive worlds, and immersive gameplay design have elevated modern games to a
new level. Furthermore, video games can also be used as a medium for storytelling.
The Last of Us and Life is Strange, for example, are known for their complex char-
acters and captivating narratives. If done well, games can strongly affect its players
emotionally and leave an impression for a long time.

Considering this, it may be possible to raise awareness about various issues through
video games. One such topic is chronic illness. By raising awareness of what it
can be like living with a chronic illness, especially an invisible one, such as Ehlers-
Danlos Syndrome (EDS), it could lead to more understanding for people who are
not chronically ill when they meet people who are. Raising awareness could also
help show that not all struggles are visible to other people and you never know what
someone is going through.

1.1 Aim

The aim of this project is to create a better understanding of life with chronic illness
by using EDS as an example. This will be achieved by developing a computer
game that follows the everyday life of a person with EDS. Throughout the game,
the player has to make decisions that affect the various health levels of the main
character. The purpose with this interactivity is to enhance the immersion. This
will not only educate the player on the subject, but it may also encourage empathy
in them.

1.2 Research question

Based on the defined context and aim of the project, our research question for this
thesis is:

What are some of the ways a game can be designed to effectively raise
awareness about living with chronic illness?
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1.3 Target audience

Since the purpose of the game is to raise awareness of EDS, the main target audience
for the game will be people without EDS. Most likely, it will be for teenagers or older
audiences so that they are old enough to understand the game and its contents.
The game could catch the interest of people who already enjoy playing video games,
more specifically story-based games like visual novels. Though, it may be of greatest
interest to those who have already heard of EDS, but have little to no knowledge
about it and would like to learn more. It could, for instance, be someone with
a family member or friend who has been diagnosed with EDS, and they want to
understand that person better. Perhaps the game could also be used to educate
healthcare workers on EDS.

1.4 Limitations

This project will run over the span of approximately twenty weeks. This means that
a clear plan has to be formed to understand what is feasible to accomplish within
that time frame. Furthermore, as of now, our budget is rather small, meaning there
are also financial limitations. That limits our options when, for example, choosing
the software we will work with.

Another possible restriction is the human resources. Data gathering will need to
be conducted to find more information on certain topics. We also want to run user
tests with other people when a prototype of the game has been developed. One
solution for finding willing participants is to contact specific organisations that can
reach out to the correct target group. For example, Riksforbundet Ehlers-Danlos
syndrom (the National Ehlers-Danlos Association) may be able to connect us with
some of their members, so that we can gather information about EDS and how it is
to live with it.

Furthermore, we understand that we will not be able to produce a polished, fully-
developed game by the end of this project. Developing a game often involves many
professionals from different fields, and can take a few months or several years [1] [2].
With this in mind, we are aiming to create a simple yet functional game prototype.
It will likely be a rather short game, but enough to provide an adequate answer to
the research question.
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Background

2.1 Games to Raise Awareness

2.1.1 Relevant works

The possibility of immersive environments in video games means that they can be
used as an additional tool when learning about pressing social issues by having a
simplified yet dynamic scale model of reality [3] [4] [5]. Many so-called "serious
games" are advanced and require hours of practice before the player becomes skilled
at it, but serious mini-games have also been shown to effectively raise awareness
[6]. Although we have not found any studies on EDS representation in games, there
have been a multitude of studies focusing on other issues.

One study on the effectiveness of using video games to address the refugee crisis
identified attitude changes in the participants after playing the games. Specifically,
they identified a decrease in denial and an increase in empathy, which supports the
idea that perception can be significantly impacted by immersive gaming experiences

[3].

Another study focuses on games that address mental health conditions such as anx-
iety and depression in adolescents [7]. The results have shown that there are many
serious games that touch on these issues, and that more research should be done in
that area.

2.1.2 Game examples

Other than research, there are also some games that have been created with the
purpose of raising awareness for various causes. Analysing each of these may prove
useful for determining what makes these types of games effective.

You're just imagining it is a chronic illness simulation game. It is rather short, and
the mechanics are simple. Your only goal as the player is to get a diagnosis. On
the surface, this may seem like an easy task, but it soon proves to be complicated.
Throughout the game, you go to different doctors, who each give you varying diag-
noses and medications. Many of these doctors are dismissive of you. One claims
that you are not eating well enough without even examining you properly, and only
gives you vitamins. Another does not take you seriously when you ask if it could be
a certain chronic illness, saying "you're just imagining it". At the same time, you
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have to work to make a living, and to afford your appointments and medication.
You also have to manage your pain and energy levels, as some tasks are unavailable
if these levels are inadequate. After several years, you finally find a doctor who
listens to you and helps you get diagnosed. Although this game is similar to the
one we plan to make, it lacks in some areas. It does not mention comorbidities, or
show any interactions other than those between the main character and the doctors.
A more complex game, which takes these factors into account, may show a more
realistic view of living with a chronic illness.

In That Dragon, Cancer, the story of a young boy named Joel Green was told. He
was diagnosed with terminal cancer, and the game follows his four-year fight against
this illness through various scenes. Although this game has a very linear story,
the point-and-click mechanics offer an element of interactivity, which heightens the
immersive feeling. The 3D graphics may also add to this immersion, as well as the
clever use of colours and lighting. That Dragon, Cancer has received high praise.
One reviewer states that "In That Dragon, Cancer, coping is a gameplay mechanic.
The fact that it’s difficult to do so is deliberate and appropriate.” [8] The game is
actually an autobiography, developed by Ryan and Amy Green to tell theirs and
their son Joel’s story. A reason why the game succeeds at evoking empathy in
players may be that the developers themselves have lived through the story, and can
tell it in a convincing way.

Spent touches on a different subject, but could still be worth exploring, as its purpose
is still to raise awareness. In this game, the focus is on poverty. Your goal as the
player is to get through one month, starting with only $1000. You have to find a job,
pay off your loans and rent, and provide for a child. This quickly proves to be an
arduous challenge. You are faced with many difficult choices, and are often forced
to make sacrifices just to stay alive. This game was created by Urban Ministries of
Durham, which is a non-profit organisation working to end homelessness by providing
shelter, food, and other necessities to people in need. Spent aims to teach people
what poverty is like by putting the player in that situation. The organisation is
hoping to motivate people to donate or volunteer for their cause, as well as spread
the word about its importance.

When examining these games, it becomes clear that they can be very different in
terms of art style, mechanics, and the time needed to reach the end. This is interest-
ing, as it could mean that there are many ways to educate players on a given topic
and increase their understanding and empathy. Despite their differences, these three
games have a couple of common denominators. First, they all qualify as "serious
games'. Unlike games that are only made for entertainment purposes, these games
each carry a more serious message. Second, they all have a strong focus on elicit-
ing emotions from their players. In You’re just imagining it, the player is treated
unfairly by several doctors, which can evoke feelings of frustration and despair. In
Spent, difficult choices and sacrifices have to be made constantly. That Dragon,
Cancer consists of many emotionally loaded scenes. It would be helpful to consider
these similarities and differences when working on our project.

4
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2.2 Games for storytelling

Although some claim that the first video game was produced in 1962, it is difficult
to define exactly when video games first came around [9]. Early video games were
very rudimentary due to limitations in disc space, display, and human resources [10].
Some of the oldest arcade games, like Pong and Space Invaders, are still well-known
today.

However, with drastic technological advances, the nature of video games has also
evolved [11]. Nowadays, there are large game development companies that create
advanced games with stunning graphics, open-world exploration, elaborate gameplay
mechanics, and complex stories and characters [12] [13] [14].

Games present a brand new way to tell stories. Unlike traditional forms of media,
such as books and movies, video games offer a level of interactivity. The player
can be given partial control over the outcome of the story. Based on the choices
they make, the areas they explore, and the characters they choose to bond with,
the player can unlock different paths that ultimately lead to different endings. This
interactivity can heighten the sense of immersion, and make the player feel more
responsible for the fate of the main character [15]. There is some scepticism around
whether computer games can be considered a form of interactive storytelling, or if
they are just explorable worlds [16]. When the player is given considerable freedom,
the story that the game intends to tell may not be as evident. Though, restricting
the player too much could reduce the immersion that interactivity offers. Perhaps
a balance could be found between these two aspects.

Nevertheless, when examining various studies, it seems to be widely accepted among
researchers that video games are capable of eliciting emotions from their players [17]
[18] [15] [19]. In recent years, more game developers aim to make games with an
emotional impact [11]. These emotions do not have to be positive, as even negative
emotions in games are appreciated by players [20]. An example is the feeling of
frustration and sadness that people often feel when a character they have grown close
to dies. In the same study, it was also shown that emotionally difficult experiences
in games can inspire players to reflect on various issues. Because of this, it may be
possible to develop a game with the purpose of raising awareness for certain topics,
such as EDS.

2.3 Visual novels

Visual novels are a type of storytelling media originating in Japan that use images,
sound and text [21] [22]. They focus on narrative and often require interactions
where players are able to impact the story in some way [23]. The interactions are
usually in the in the form of options presented through text boxes. To progress
through the story, the player has to click or press a button to see the next part [21].
Some prominent examples of visual novels are Steins; Gate, Slay The Princess, and
the Ace Attorney games. Due to their ease of creation, distribution, and accessibility,
visual novels are frequently used in academic research [24]. There has been some

5
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debate on whether visual novels should be classified as a game or not [21], with
definitions ranging from 'interactive textbooks" to "adventure games with multi-
ending stories" [24]. In our project, we have chosen to refer to visual novels as
games.

One interesting topic that is relevant to visual novels is the study of ergodic literature.
In his book Cybertext: Perspectives on Ergodic Literature, Espen Aarseth defines this
term as literature where "nontrivial effort is required to allow the reader to traverse
the text." [25]. This can refer to media such as hypertext and adventure games. The
term cybertext refers to a type of ergodic literature, defined by Aarseth as "texts
that involve calculation in their production of scriptons." This differs from traditional
forms of literature where the author has full control over the narrative. Arguably,
visual novels often fall under these categories, as they usually require the player to
explore their surroundings and make choices to progress the story. Visual novels
can also have branching narratives, meaning the story changes based on the player’s
influence. This element of decision-making can be challenging, especially if the
choice presented is a moral dilemma, or if the choice could have huge consequences
in the story.

Considering the ways in which ergodic literature and cybertext differ from tradi-
tional, linear storytelling, some potential pitfalls in our project need to be addressed.
In a more traditional non-interactive medium, where the author tells a story directly
to the reader, there is little room for deviation from the plot line. Thus, the author
can send a clear message to their readers. However, in media such as visual novels,
the reader (or player) has partial control over the outcome of the story. Because of
this, it may be more difficult to convey information to the recipients in this type
of media. As the purpose of our game is to educate people about EDS, it may
be detrimental to our cause if we allowed the players too much freedom. Doing
this could risk shifting the player’s focus away from the message we are trying to
deliver. Though, as mentioned in Section 2.2, interactivity can enhance immersion
and heighten emotions. By letting players explore and make their own choices in a
game simulating what life with EDS is like, it may create a better understanding of
the illness than a non-interactive platform could.
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Theory

3.1 Chronic illness

Chronic illness is the lived experience of those with long-term bodily or health
disturbance, such as diseases, conditions, syndromes, or disorders, and how they
live and cope with said disturbance [26]. This definition differs slightly from that
of chronic disease, which only refers to the biomedical disease classification, while
chronic illness also includes social and emotional effects. The principle of patient-
centred care does not just focus on treating the disease itself, but takes into account
the specific patient and their socioeconomic status, status of employment, etc.

3.2 The Ehlers-Danlos syndromes

Ehlers-Danlos syndrome is a collection of connective tissue disorders characterised by
joint hypermobility, skin hyperextensibility, and tissue fragility [27] [28] [29]. There
are thirteen subtypes, with hypermobile EDS (hEDS) being the only one without a
known causative genetic variant [30].

Although hEDS is the most common type with an official prevalence of 1 in 5000,
which is classified as a rare condition, experts believe it has a higher prevalence.
After the term joint hypermobility syndrome (JHS) was dropped after 2017, those
who were diagnosed with JHS are now described as having either hEDS or hyper-
mobile spectrum disorder (HSD). JHS had a prevalence of about 1 in 600 to 1 in
900, which means the combined prevalence of hEDS and HSD is likely around 1 in
600 to 1 in 900, it is however not possible to say the prevalence of each of these
conditions since it has not been studied yet [31]. However, a recent study has shown
evidence supporting hEDS and HSD being classified as the same disorder [32]. This
would mean that hEDS would no longer be classified as a rare condition. Despite
this, there is very little awareness of EDS among the general public [33], and even
among healthcare professionals as it takes on average 10-12 years for people with
EDS to get a diagnosis [34] [35] [36].

In contrast, classical EDS (cEDS), while being the second most common type of
EDS, has a prevalence of about 1 in 20,000. It is however believed that those with
milder manifestations may go undetected as they do not come to medical attention
so the prevalence may be higher [37].
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Throughout this paper we use person-first language (e.g. person with disability)
rather than identity-first language (e.g. disabled person) when talking about people
with EDS. While identity-first language is often preferred by the disability rights
community [38], there’s no satisfying or specific way of using identity-first language
for EDS. EDSer feels clunky, and while zebra is often used by the EDS community
[39], it comes from the saying "When you hear hoofbeats behind you, dont expect
to see a zebra." which refers to rare illnesses and disorders in general rather than
specifically EDS which could lead to some ambiguity.

3.3 Research through design

Developing a game in order to research a subject falls under the definition of research
through design. This is a methodology where an artifact is designed in order to
explore possible solutions and generate new knowledge [40]. Rather than being used
to test existing theories or seek concrete answers, research through design is used to
discover new possibilities. Theories produced by this method are often provisional
and aspirational, meaning they are not definitive, but rather aim to inspire future
work. This is precisely our goal with the game we are creating. Our research question
is a wicked problem, which requires a method like this to find possible solutions [41].

3.4 Ethical considerations

When gathering data about individuals, for example through surveys or interviews,
it is of utmost importance to consider their privacy. In the scope of our project,
the people of relevance are individuals diagnosed with EDS. The data collected
from these people will mainly concern their medical history, symptoms, personal
lives, and relationships. This is sensitive information, which can lead to dangerous
consequences if misused. Therefore, several ethical considerations are made when
gathering this user data.

Firstly, the data collected should be anonymised. Any information that can be
used to identify individuals, such as names and addresses, should not be distributed
to any third parties. The potential data that will be presented in this thesis, in
the form of survey results or personal stories, will be anonymised. Secondly, we
need to decide how the data collected will be used. To prevent distribution of the
information, it should only be used within this project, specifically as a guideline for
what to include in our game. All the sought information will be directly relevant to
the project. Lastly, it is important to inform all user study participants about how
their data will be used, and how their sensitive information will be protected.
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Methods and Tools

To explore this topic and try to answer the research question, we need to follow a
design process model. There are two options that may be relevant to us: the Double
Diamond model (see figure 4.1), and the Game Development process [42]. The first
one is commonly used within the field of interaction design to design solutions to
specific problems. It contains four stages: discover, define, develop, and deliver.

Discover. Firstly, the subject in question is researched. The purpose in this
phase is to find as much information as is needed to properly understand the
scope of the problem. Oftentimes within interaction design, the problems to
be solved are so-called wicked problems, which do not have a clear answer and
therefore no one way to find a solution [41].

Define. Secondly, once the needed information is found, it is analysed in
order to define the problem. This is helpful for designing a solution later.
The analysis can be conducted in a variety of ways depending on what data
gathering methods were employed in the previous step.

Develop. Thirdly, the development stage is reached. This is where the cre-
ation of a solution is attempted based on the needs previously found.

Deliver. Lastly, there is the "deliver" stage, a.k.a the evaluation. Here, the
developed artefact is tested in order to determine whether it can solve the given
problems. If possible improvements are discovered, these can be implemented
before testing the product again.

J¥ oesioNn THERIGHT THING JEY

PROBLEM DEFINTION

PROBLEM SOLUTION

b
X R

Scope down Potential Solutions that Work
the Focus Solutions & Receive Feedback

Insight into
the Problem

Figure 4.1: The Double Diamond model.
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As our goal is to create a game, we may also benefit from partially following the
Game Development process [42].

e Pre-production. This initial phase includes research and ideation. The
market is studied and a target audience is determined. Ideas are formed and
envisioned through various means.

e Production. Here is where the game itself is developed. A simplified proto-
type is usually created and tested first. Then, the full game is made through
asset creation, coding, and level design. Before moving on to the next stage,
the game’s quality is tested.

e Post-production. This is where the final optimisations are made to the game.
This can include improving the controls or removing unnecessary elements.
Tests are conducted here as well, and multiple iterations of game polishing
may be needed.

4.1 Data gathering

4.1.1 Literature Review

A literature review is conducted by finding relevant literature such as articles, papers,
and books, and summarising and evaluating them. This is done to get a better
understanding of what the knowledge of the topic currently looks like and where
the knowledge gaps are. This will act as starting point for what needs to be found
out through other data gathering methods in order to fill those gaps while using the
literature as a basis for the other parts [43].

4.1.2 Survey

Surveys are a set of questions that are sent out to a larger group of people, either
digitally or on paper, in order to gather quantitative data. It is preferable that
many or all questions are multiple choice questions as the longer the survey is and
the more people have to write in the survey, the less likely they are to answer it, and
since the main purpose of a survey is to collect quantitative data, it is preferable to
get as many answers as possible to get a statistically significant result [44].

4.1.3 Interviews

Interviews are meetings with users or experts with the purpose of gathering qual-
itative data to give a deeper understanding of a certain topic or area. There are
different levels of structures for interviews that have different advantages and dis-
advantages depending on the situation for when they are used and what you aim
to achieve with the interviews. There are structured interviews where there is a
set of questions that each interviewee will be asked with little to no difference of
questions between each interviewee. There are unstructured interviews with little
to no pre-determined questions, instead the interviewer has some general or specific
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things they want to explore or find out and decides what questions to ask based on
what the interviewee answers. Then there’s semi-structured which is a cross between
structured and unstructured interviews with a set of general questions and freedom
to alter the questions or add or remove questions based on the interviewee’s answers
[45].

4.2 Analysis

4.2.1 Needs Analysis

A needs analysis is a way of figuring out the users needs which can then be used
when designing since you know what needs need to be fulfilled. When performing
a needs analysis it’s important to look for needs rather than solutions since that
would close off the possibility of other solutions that might work better [45].

4.2.2 Statistical analysis

Statistical analysis can be applied to quantitative data to find certain trends and
patterns in large amounts of information [46]. Data can be visualised in charts and
tables. This is a practical way of finding correlation between different types of data.
For example, in a survey, it can be discovered that many people with a specific
attribute also share some other trait.

4.2.3 Thematic analysis

Thematic analysis is a common method for qualitative data, and can be used to
find patterns and themes [47]. To conduct a thematic analysis, the data is carefully
examined to find recurring themes. These can then be categorised to find patterns.

4.2.4 Narrative analysis

Narrative analysis is a method applied to qualitative data [48]. Information is col-
lected from people, often through interviews, which is then used to formulate stories.
The main purpose of this method is to better understand the lives and experiences
of other people.

4.3 Design & Development

4.3.1 Personas

A persona is a fictitious person that represents the target group based on the findings
from the data gathering process. It can be helpful to have a specific person in mind
when designing something rather than trying to design something for everyone, this
is when personas are helpful [45].

11
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4.3.2 Scenarios

A scenario is a situation in which a user uses or interacts with the design. This
can be either the current situation of how the user interaction looks, or a future
scenario using the persona to show how an ideal interaction with the design would
look. This can be useful by taking the design out of the bubble of existing without
context and placing it in a context of how it would actually be used and affected by
other aspects such as if the user is doing other things at the same time or what is
happening around the user [45].

4.3.3 Brainstorming

Brainstorming is a method of idea generation where the goal is to generate as many
ideas as possible. During a set amount of time you write down or draw as many ideas
as possible regarding a certain topic. Since it’s more about quantity than quality, it
is important to not critique anyone’s ideas during the idea generation process, that
can be saved for when it’s time to evaluate the ideas and choose a few to continue
with [45].

4.4 Evaluation

4.4.1 Heuristic evaluation

Heuristic evaluation is used to find usability problems in a user interface. This
is done by having evaluators judge how well it complies with recognized usability
principles. A heuristic evaluation is useful for finding major problems as it has a
higher probability of major usability problems than minor usability problems [49].

4.4.2 Usability testing

Usability testing is used to ensure that interactive systems are effective, efficient,
and favour positive attitudes from the users. To do this, there are three standard

approaches when it comes to evaluating user interfaces, those are Inspection-, User-,
and Model-Based Evaluations [50].

4.4.3 Participant Observation

During a participant observation, you observe the participant use or interact with
the design in order to see how they use it, if there are any unexpected interactions,
etc. During the observation, the participant is asked to narrate what they are
doing and explain their thought process as this can be helpful in understanding the
participants experience of the design, as well as catch the reason for any difficulties
they might be having. This is useful since it shows problems you might not have
noticed while designing since the participants are coming in with a new set of eyes
that are not biased by designing it and already knowing how everything works [45].
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4.5 Tools

To create a game, a game engine is usually needed. There are many alternatives
on the market, with each engine offering different features and advantages. After
searching and examining various game engines, we narrowed our options down to
two alternatives:

« Ren’Py. Ren’Py is a Python-based game engine that is specifically designed

for making visual novels [51]. It is free of charge, even for commercial use. The
language and functions can be learned quickly. Creating characters, dialogue,
and branching stories is easy and intuitive in this game engine. One downside
with Ren’Py is that non-visual novel elements will require coding in Python.
This should not be much of a problem, however, since Python is also a rather
easy programming language, and both of us already have experience with it.

Unity. Unity is a popular game engine that is widely used by indie developers
as well as large companies [52]. It has a free plan, which still offers many
features. Its base programming language is C#, which is general-purpose and
an industry standard. Unlike Ren’Py, it is rather versatile and can be used to
develop a large variety of games. However, as a result of this adaptability, it
is also more difficult to learn.

Another tool that can be helpful in this project is Miro, a collaborative online
platform that can be used for project planning and design work. In Miro, users can
create and share boards, and edit them together with collaborators in real-time. We
could, for instance, use Miro to sort and analyse data from user studies.
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Process and Execution

In this chapter, the project work we have done will be described in detail. First,
the data gathering phase will be explained, including the survey and interviews.
The results will then be examined through statistical and thematic analysis. Then,
the game development phase is explained. It consists of an early design, followed
by a pilot study, and then the final development. Lastly, the evaluation phase is
described, as well as the modifications made to the game after each round of play
testing.

5.1 Data Gathering

5.1.1 Literature Review

The first step was to gather information on the most necessary topics. We had a
brainstorming session to figure out the topics we needed to read up on to give us 