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Abstract: Narrative-based serious games are accessible, engaging technologies that connect users’ lived experiences to
pedagogy. Despite having patient-centered goals, most narrative-based serious games are not designed alongside patients
and communities, limiting their likelihood of acceptance, uptake, and impact. Literature reveals that many serious games
intended for patients merely evaluate efficacy with end-users after game deployment and with a lack of consistent
participatory design. This work aims to describe a patient-centered participatory approach to game development to teach
self-advocacy skills to patients newly diagnosed with cancer. First, characters were developed based on panels that included
patient advocates, cancer survivors, clinicians, and researchers. Second, storyline development created realistic story arcs,
decision-points, and consequences based on qualitative interviews with patients, patient advocates, and cancer survivors.
Third, game evaluation metrics (e.g., 1st vs. 3rd person perspective, game fail states that incentivize replaying the game, and
provision of implicit or explicit feedback) were developed based on accessibility, usability, and patient preferences. Based on
patients’ insights, we implemented changes accordingly to maximize the game’s efficacy and collected qualitative data on
patients’ assessment of the game’s accessibility, relevance, and impact. During initial game development, patient and
advocate feedback built relatable characters with a particular focus on providing sensitive information (e.g., palliative care)
and inclusive storylines (e.g., diverse family situations). Following a prototype, patients and advocates suggested refinements
to characters and additional storylines, including common and/or distressing experiences related to pain management,
family dynamics, financial struggles, and disrespect from healthcare providers. Participants in a randomized trial of the game
(N=34) found the scenarios relevant and realistic. Patients reported increased comfort speaking up, seeking support, and
interacting with their families and healthcare team after playing the game. Our process demonstrates the essential role
patients can inhabit in the development of narrative serious games, particularly in how patientinput permeated every aspect
of Strong Together's development, from initial design to evaluation. Such integration allows for adjustments to address
patient concerns and refine patient-relevant metrics.
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1. Introduction

Storytelling is a, if not the, primary universal method available to humans looking to explore the affective side
of their lives. Especially in cases of hardship, we understand our experiences through stories (Bruner, 1991), may
they be our own stories or the stories of others through which our own experiences resonate. Through these
lenses, we come to understand ourselves and the world around us: self-image, motivation, ideology, the
sciences, et cetera. Why do research papers include introduction sections? They frame the narrative of the paper
for an audience to consume it more easily: the utility of storytelling.

Narrative-based serious games take advantage of that utility towards several educational and transformational
goals. In a literature review of narrative in serious games, Naul and Liu (2019) highlight narrative as essential in
offering highly motivating fantasy that is intertwined with pedagogical content, and they further explore the
benefits of empathetic game characters in further immersing the player in the learning environment and altering
their considerations when making in-game decisions, especially when players see aspects of their own
experience in the characters. The narrative sets base context for the procedural rhetoric of a game, providing
an affective layer to what the systems of player choice and game response are communicating (Bogost, 2007).

Narrative-based games are an attractive intervention for patient populations living with chronic conditions.
These individuals often have high disease burden, including symptoms and side-effects related to their disease
and treatment. This simultaneously makes educational interventions necessary to teach them ways to manage
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their illness, but also difficult because they have limitations to their time and energy. Currently, there are over
32 million cancer survivors worldwide, making it one of the most common chronic conditions and one that
contributes heavily to disability and healthcare costs (Chan & Nekhlyudov, 2023). For example, some of the most
frequent unmet needs of individuals living with cancer include managing their fatigue, pain, and neuropathies.
Yet, healthcare providers infrequently discuss these concerns, and engagement in traditional interventions is
time-consuming (Schmidt et al., 2022; Lewandowska et al., 2020; Magbali et al., 2021). Narrative games such
as visual novels may address these concerns in an approachable, impactful medium and allow individuals from
a variety of backgrounds in game and technological literacy to get the information they need in an engaging,
efficacious manner.

While serious games are created with end-users in mind, they rarely include end-users during development,
instead involving them during testing after game deployment (Khaled & Vasalou, 2014). We argue that the
inclusion of consistent participatory design in the iteration cycle of the game design enhances the quality of the
game and provides a pointed approach that directly impacts the users they are created for. Khaled and Vasalou
(2014) argue that fluency in both domain content and game design is imperative for the attainability of serious
games. This work aims to introduce and exemplify a patient-centered participatory approach to serious game
development to teach self-advocacy skills to women newly diagnosed with gynecologic or metastatic breast
cancer.

We propose the following major contributions:

e We introduce, exemplify, and advocate for a patient-centered participatory approach to serious game
development.

e The design and evaluation of Strong Together, an efficacious serious game intervention aimed at
promoting self-advocacy skills among patients newly diagnosed with cancer.

2. Related Works

Participatory design is a user-centered approach that involves end-users in the design and development process
of software applications (Chen et al., 2020). In healthcare, participatory design has gained significant attention
due to its potential to improve the usability, effectiveness, and acceptance of software tools among healthcare
professionals and patients (Donetto et al., 2015). The complexity of healthcare environments, coupled with the
diverse needs of stakeholders such as clinicians, patients, and administrators, underscores the importance of
incorporating participatory design principles to promote collaboration, empathy, and co-creation, leading to
solutions that better align with users' real-world needs and workflows.

For decades, system and software designers have employed participatory design methodologies within
healthcare applications. Examples of participatory design include involving clinicians in the design of electronic
medical record (EMR) applications (De Croon, Klerkx and Duval, 2014), telemedicine applications (Clemensen et
al., 2017), clinical information system design (Pollack et al., 2016), medical artificial intelligence (Al) (Rodrigues
et al.,, 2022), and surgical tools and procedures (Jamjoom and others, 2022). Recently, healthcare-related
patient-centric systems, applications, and educational platforms began to employ participatory design
frameworks such as the "Think-Aloud Protocol” (Fanfarelli, 2021) and co-design workshops (Alvarez et al., 2019)
to allow users to verbalize their thought processes while interacting with prototypes, thus providing insights into
potential usability issues and s fostering a sense of ownership and engagement.

A large body of research indicates numerous benefits of employing participatory design in healthcare software
development. These include increased user satisfaction (Harper & Mustafee, 2023), reduced errors and
inefficiencies (Tian et al., 2021), improved patient outcomes (Dykes et al., 2014), enhanced adoption rates
(Rushton & Corrigan, 2021), and better alignment with clinical workflows. Additionally, participatory design
fosters an equitable, collaborative culture that values end-user perspectives and promotes continuous
improvement.

When it comes to game development, participatory design is usually limited to playtesting (Pietrikova & Sobota,
2022), the part of game development lifecycle where representatives of the target audience (i.e., potential
users) play various prototypes of the game to help identify technical issues, potential problems with game
mechanics, or disconnects in storylines. It is exceedingly rare to find examples of games (either digital or analog)
where future users participated directly in the creation process.
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Serious games (SG), unlike their entertainment counterparts, often require a design approach that is more
focused on co-design. SGs, defined as games designed for purposes other than mere entertainment, have gained
traction in healthcare for their potential to engage users, promote behavior change, and enhance learning
outcomes. SGs have diverse applications in healthcare, ranging from patient education (Damasevicius,
Maskelilinas & Blazauskas, 2023; Arif et al., 2024) and rehabilitation (Mitsopoulos et al., 2023) to medical
training (Lin et al., 2023) and therapeutic interventions (Ahmed et al., 2023). For instance, virtual reality (VR)
games are used in physical therapy for motor skill rehabilitation, while interactive simulations are employed for
surgical training and procedural skill acquisition. Gamified mobile apps are also utilized for health promotion,
disease management, and medication adherence among patients.

A growing body of research demonstrates the effectiveness of SGs in achieving various healthcare objectives.
These games have been shown to improve patient engagement and motivation (You et al., 2023), enhance
learning retention and skill acquisition (Chittaro, 2023), facilitate behavior change (e.g., smoking cessation
(Aigner et al., 2023), weight management (Pervanidou et al., 2023)), and contribute to better clinical outcomes
(e.g., reduced pain (Suleiman-Martos et al., 2022), improved adherence to treatment regimens (Maurin et al.,
2020)).

The design and development of SGs in healthcare require careful consideration of user needs, objectives, and
evidence-based strategies. Gamification elements such as rewards, challenges, feedback mechanisms, social
interactions, and empathy play a crucial role in maintaining user engagement and fostering learning and
behavior change but must be designed within the cultural assumptions and values held by those individuals.
That is why participatory design approaches, such as co-design workshops, iterative prototyping, and usability
testing, are integral to creating effective serious games.

3. Designing Strong Together

A panel of patient advocates (n = 2), clinicians (n =2), and nurse researchers (n = 2) worked alongside SimCoach
Games’ team of designers (n = 3), artists (n =1), and writers (n = 2) to create the characters within the Strong
Together game in iterative steps. Each of the three characters was designed with sufficient backstory and depth
to demonstrate familiar yet accentuated aspects of women with cancer. For example, one character is an over-
committed retiree with strong social support, a second is a younger single mother with minimal family support,
and the third is a middle-aged woman balancing a busy career and family obligations. We developed characters
to highlight various common experiences that can make self-advocacy difficultin the context of cancer. We knew
that users may not identify with each character, but their experiences were common enough that users could
grasp the learning objectives.

After the characters were developed, the same panel of patient advocates, clinicians, nurse researchers, and
gaming professionals met to map the learning objectives of Strong Together (e.g., specific self-advocacy skills)
onto the characters’ storylines. We gave each character central self-advocacy struggles that are the focus of
their interactions and decision points. But we also interwove all learning outcomes into each storyline so that
all learning objectives were present with varying degrees of depth. The panel’s goals were to make realistic
challenges, decision points, and consequences that reflected real-world patient experiences. We carefully
reviewed the language, tone, and wording to reflect what women with cancer likely experience. A primary
concern was that the negative consequences associated with selected poor decisions did not overwhelm or
upset users while still providing upfront preparation for challenges they would likely experience in the future.
We were careful not to include sensitive or overwhelming information (e.g., prognostic information) and
touched on the availability of palliative and supportive care services lightly with extensive input and consensus-
building from the panel.
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Figure 1: A summary of the participatory design process taken by our team during the development of
Strong Together, in four stages.

3.1 Describing Strong Together

Strong Together is a single-player 2D visual novel developed in Unity for deployment on mobile devices. It is
designed to encourage self-advocacy skills and explore realistic challenges and decisions taken on by its desired
audience of players: patients newly diagnosed with cancer. In the game, players experience five stories starring
three characters, and each meant to explore different archetypes of patients (shown in the top-left corner of
Figure 2), featuring narrative-changing decisions in healthcare, domestic, and workplace settings, encountering
hardships related and unrelated to care.

3.2 Identifying Key Features

Following the initial development of Strong Together, our team was invested in clearly articulating core design
approaches and assumptions that went into its development by synthesizing insights from the patient advocates
and the team of SimCoach Games designers, developers, and artists. Our team found it necessary to analyze the
process of design components of the game as they are different from narratives and characters that were
directly inspired by the patient advocates. In discussion with SimCoach Games’ employees, we hoped to discover
the assumptions that went into Strong Together’s design but went unsaid. We asked questions about
components of the game that, if removed, would “break” it. Three key features stood out as worthy of future
evaluation: first-person perspective, implicit audio-visual feedback, and soft fail states. In these three features,
we see a set of assumptions worth challenging and hypotheses worth testing, which may help us more precisely
evaluate Strong Together in future work.

Though plot and decision points that reflect patient experiences were obvious inclusions from patient advocate
perspectives, a more subtle detail of Strong Together’s narrative is its perspective. Across the five stories, players
make decisions while inhabiting one of three pre-written characters, each having their own specific backgrounds
and personalities. The alternative, that players instead play from a first-person perspective, i.e., they are playing
as a version of themselves that is experiencing the game’s set of narrative experiences, was potentially desirable
to patient advocates but not the preference of our designers, who preferred the narrative specificity of Strong
Together’s third-person perspective.
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Figure 2: Four screenshots from Strong Together. Top-left shows the chapter-select screen where players
choose which story to play. Top-right shows a decision point where the narrative will branch according to the
player’s choice. Bottom-left shows a game state where the player has made choices that have negatively
impacted the player-character's well-being, which is implicitly conveyed to the player through a lack of foliage
out the window and a reduction in color saturation. Bottom-right shows a scene of the player-character
experiencing hardship that is not directly related to their iliness, in this case, a power outage.

The implicit feedback system might be the most subtle among the three features. In addition to dialogue that
conveys plot points relevant to the player-character’s physical and mental well-being, behind-the-scenes the
game quantitatively tracks this status as a numerical quality-of-life score, ranging from 0 to 100. Colors, foliage,
and weather reflect the character's well-being, with low quality of life indicated by color desaturation, foliage
loss, and worsening weather (e.g., increasing cloud coverage or rain). Improvements in the quality of life are
subtly communicated through opposite aesthetic changes. However, there is much concern that users may not
notice or appreciate this feedback in its subtlety. An alternative feedback scheme, such as displaying the player-
character's quality of life through an on-screen health bar, may be perceived differently.

Similarly inspired by concerns about users being unable to notice or appreciate game mechanisms, we shifted
our focus to the game’s soft fail states, which may have disincentivized replaying sections of the game. To ensure
comfort for cancer patients experiencing the player-character's stories, our team crafted narratives that
contained only soft forms of failure, which have both emotional and mechanical implementation. In terms of
the former, even the worst health outcomes were described as relatively mild, and choices are often
recoverable, allowing any poor decision to be countered later by a better decision. A potential problem with
both implementations is they likely discourage replaying the game, which may be less beneficial for learning
self-advocacy skills. An alternative feature of Strong Together could utilize less recoverable fail states with more
intense health outcomes, explicitly encouraging users to learn from mistakes and recover through replaying.

4. Methods

Women diagnosed with advanced gynecologic or metastatic breast cancer in the past three months were
recruited from an academic cancer center in Pittsburgh, Pennsylvania. Participants were part of a larger
randomized clinical trial (NCT03339765) evaluating the initial efficacy of the Strong Together serious game.
Participants were randomized to receive the intervention and completed one-on-one semi-structured
qualitative interviews with a research assistant at the end of the three-month intervention period. Three trained
research assistants were not members of the game development team and were otherwise unbiased towards
the evaluation of the intervention. These research assistants conducted interviews over the phone or in-person
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depending on patient preference. We audio-recorded all interviews and transcribed verbatim by
TranscribeMe.com with no identifiable information included.

We extracted participants’ responses to selected interview questions that aligned with the purpose of this
manuscript for the analysis including participants’ reflections on how Strong Together reflected their
experiences and taught them self-advocacy skills. The analysis consisted of simple descriptive content analysis
by two coders utilizing Microsoft Excel. Two coders independently reviewed and coded the transcripts and
subsequently met to discuss the discrepancies and achieve consensus. Initially, coders developed a preliminary
codebook, which they utilized to code 20% of the transcripts to calculate the inter-coder reliability and refine
the codebook. The coders repeated this process to achieve satisfactory inter-coder reliability (O’Connor and
Joffe, 2020), which was .72 in this study. The resulting codebook was then applied to complete the analysis.

5. Results

A total of 34 participants who completed the interviews were included in the analysis. Participants’
demographics are listed in Table 1. The average age of the participants was 59.4 years (SD = 13.0), with the
majority self-identifying as White (85.3%). Two themes were identified: (1) Realistic and Engaging Storylines and
(2) Learning Outcomes from Strong Together.

Table 1: Participant Demographics (N=34)

Mean (SD) N (%)
Age 59.4 (13.0)
Years of formal education 14.0 (3.1)
Current relationship status
Married or living with a partner 23 (67.6)
Never married 5(14.7)
Separated, divorced, or widowed 6 (17.7)
Racial identity
White 29 (85.3)
Black 4(11.8)
Asian 1(2.9
Latina ethnicity 1(2.9)
Current employment status
Employed 9 (26.4)
Unemployed 1(2.9)
Other 3(8.8)
Unknown 21 (61.9)
Difficulty paying for basic needs (“somewhat” or “extremely”) 14 (41.1)
Current income does not meet basic needs 6 (17.6)

5.1 Realistic and Engaging Storylines

Most participants (n = 26) found various storylines and challenges in the serious game to be realistic and reflect
their everyday experiences facing cancer. These challenges include finances, symptom management, nutrition,
family matters, and others. Participants who didn't fully relate to the storylines indicated they already had a
strong support system or had not experienced the portrayed challenges (n = 6). Additionally, 7 participants noted
that they found the storylines reasonable and applicable to other individuals with cancer at different stages of
life and cancer journey. Participants predominately (n = 21) reported enjoying the game. However, a few
participants (n = 3) expressed that while they enjoyed the serious game, they did not always agree with the
proposed best solutions.
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They were realistic, when | went through them, the one with the single mother, | could relate
to that because that's me, but they hit all the different scenarios of people in their life,
whether they are younger or older or married or not, or have children. — Patient 24

Angela's [game character] dealing with the fatigue and trying to take care of her daughters
and her house and everything, you can relate to that real easy.... You could say, "Yeah. Okay.
I really was tired." | understand why she would call off a day of work and finally ask Kat to
help her. — Patient 23

5.2 Learning Outcomes from Strong Together

Through their experiences with Strong Together’s storylines, many participants (n=27) noted positive changes
in their attitudes towards self-advocating. These behavioral and emotional changes made many participants feel
more comfortable asking for help and speaking up about their discomfort or other issues they experienced. For
these participants, they contextualized their improved attitudes and behaviors in relation to their healthcare
team and social network.

I guess, don't be afraid to ask questions was the main thing. Because | always feel like we
could be annoying to the doctors, nurses. You're always afraid you're imposing. And it did
show you that that's what they're there for. — Patient 10

Some participants (n=7) noted how the various storylines reassured them by reinforcing that they were already
correctly advocating for themselves by speaking up and seeking more information about their condition.

| feel like | was already an informed decision maker; it just reinforced how | was already
feeling. — Patient 11

The 7 participants who experienced little to no significant changes in self-advocacy after engaging in the serious
game cited that the lessons conveyed through the storylines were ones they already knew or followed. Some
(n=4) also mentioned that they had a pre-existing support system in place already, whether it be a partner,
family member, or friend. However, despite these 7 participants having minimal changes, they did not mention
having any strong dislikes regarding Strong Together. Indeed, 4 participants with no significant changes either
stated that the storylines were realistic and relevant to their own experiences or acknowledged that Strong
Together could be applied to other cancer patients.

6. Discussion

Strong Together exemplifies a participatory design approach that is uncommon in the world of serious games,
particularly those in healthcare (Khaled & Vasalou, 2014). This patient-centered approach began during initial
game development stages and was then assessed systematically through qualitative interviews during a clinical
trial. Over the course of the 34 interviews conducted, we distilled several lessons regarding patient-focused
serious game design. Foremost among these was engaging with participants regarding their experiences inside
and outside the game. Their statements showed that most participants found the storylines and scenarios
realistic and relevant to their own lives, a detail of upmost importance given the prominent role of realistic life
scenarios in the efficacy of narrative game-based interventions (Zhou et al., 2019).

Through sensitive discussions around these experiences, we found how these scenarios helped participants stay
engaged with the characters and game. Due to the painstaking nature of serious game development and
qualitative testing, however, this type of feedback loop early in development is rare and requires commitment
from all stakeholders, as demonstrated in similar patient-centered design processes in non-game applications
(Wolpin & Stewart, 2011; Ector et al., 2020). Conducting interviews and extracting key lessons from the feedback
leads to the further development and enhancement of specific game and story features, which in turn leads to
more testing. Participants must also commit to engaging with the story and playing through the various scenarios
to understand the goals of Strong Together. Through this patient-focused approach to design, we can begin to
create more effective serious games that align with the needs and preferences of their players, adding to a
growing literature that suggests a strong utility of patient-centric design in supporting greater uptake and
efficacy in healthcare-related interventions (Wolpin & Stewart, 2011; Ector et al., 2020; Verwij et al., 2023).

In this work, we described the process by which we analyzed the design procedures of Strong Together to reach
three core features of the game that may contribute to its efficacy: a third-person perspective, implicit aesthetic
feedback, and soft fail states. We are presently continuing this work with a proper evaluation of those three
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features (Healy et al., 2022), for future publication. We have implemented three alternative versions of Strong
Together that subvert those features: a first-person perspective, explicit feedback, and hard fail states. This work
is essential in reaching greater specificity in which features of Strong Together contribute to its efficacy,
potentially verifying our design and analysis procedures.

7. Conclusion

In Strong Together’s design and evaluation, we present two core contributions: methodological and practical in
the design of serious games. First, we described our application of participatory design throughout multiple
game development stages, representing the consistent involvement of end-users and stakeholders during key
decision points during the game’s conceptualization and deployment. Second, we highlight features of the
Strong Together game that contribute to end-users' uptake of the learning objectives. Based on the feedback
from participants, we encourage other serious game developers to follow similar participatory design steps to
ensure the relevancy and applicability of games to the perspectives of the end-user.
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