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ABSTRACT
In this paper we describe a prototype of a serious game designed
to improve hospital patients’ confidence in managing their
hospital stay. We present findings of an evaluation of our visual
novel computer game by comparing it with traditional approaches
to increasing patient empowerment and patient self-efficacy. The
results indicated a significant effect of the type of intervention on
improvement in empowerment, but only for participants with
gaming experience or who achieved a high level of engagement in
the game. This study provides evidence that games may
outperform other types of health intervention under certain
conditions.

Categories and Subject Descriptors
J.3 [Computer applications]: Life and medical science – Health;
K.8.0 [Personal computing]: General – games.

General Terms
Design, Experimentation.

Keywords
Engagement, flow, patient empowerment, serious games, visual
novel, self-efficacy.

1. INTRODUCTION
Patient empowerment is a capacity-building process whereby
individuals increase their belief that they play an active role in
their health care, participate in decision-making and manage their
care to achieve a greater measure of control over their health and
their health care process [5]. It is considered a health enhancing
process [15, 29], and a lack of power has been deemed as a
determinant of ill health [52]. Self-efficacy is a concept closely
related to patient empowerment. The term was coined in the
1970s by Bandura, defined as an individual’s belief of having the
capacity to organize and execute the courses of action required to
produce given attainments [8, 11]. Self-efficacy affects how well
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individuals perform on a task, how much effort they are willing to
expend on it, and how much stress they experience [32]. Those
low in self-efficacy on a certain task imagine difficulties as more
formidable than they really are and become stressed out by their
own imaginations [14, 34]. These doubts tend to hinder their
efforts or make them give up altogether, whereas a strong sense of
self-efficacy helps a person master the challenges [12, 19, 47, 53].
Judgments of self-efficacy come from four principal sources of
information: 1) enactive attainments, an individual’s historical
personal experiences; 2) vicarious experiences, the observations
of successes and failures of similar others; 3) verbal persuasion,
persuasive arguments to make an individual believe whether or
not they possess capabilities to achieve a goal; and 4)
physiological state, where people learn by reading their own
visceral arousal in stressful and taxing situations. Amongst all the
four information sources, enactive attainment has proven to be the
most influential [9].
In health care, the connection between patient empowerment
processes and self-efficacy has been studied for decades, and
research findings show that when patients become empowered,
they develop a greater sense of self-efficacy regarding disease and
treatment-related behaviors (e.g. asking questions) [7]. As a result,
researchers in health care commonly use self-efficacy to measure
the outcomes of patient empowerment interventions [6, 30, 38, 44,
51].
Patient empowerment is a highly interactive process that requires
communication and education in which knowledge, values and
power are shared [5]. In the health care domain, a few games have
shown promising outcomes in terms of their players’ self-efficacy
in certain areas such as sexual behavior and diabetes [20, 50].
However, whether games yield similar outcomes in hospital
patient empowerment interventions has not yet been studied.
One traditional approach to patient empowerment is to support the
patients’ autonomy and actively encourage them to participate in
consultations with healthcare providers (e.g. by asking questions)
and taking a more active role in making health-related decisions
[5]. These have been shown to contribute not only to the patients’
self-efficacy, but also to the improvement of their health
condition in general [36, 39, 43, 45]. In an experiment conducted
by Langer & Rodin [33, 46], patients in a nursing home were
given the responsibility to decide on details of their daily lives,
and were asked to give suggestions on changes to the staff as well
as to take care of a houseplant. Compared to patients in the
control group, these responsibility-induced patients became
happier, healthier, more active, and more alert by the end of the
intervention.

In this paper, we present a computer game designed to promote
patient empowerment, “The Time Mage”, where the players are to
interact with non-player characters in a virtual hospital
environment to help a patient character recover from a heart
attack. Through storytelling, we aim to support the player’s
autonomy, guide their participation in the health care system, and
help them take responsibility not only for themselves, but also for
a virtual patient.
The game takes on the form of a visual novel, which is a genre of
games similar to interactive fiction [41], but with the addition of
static images and animations to help players better visualize the
story being told. We chose this genre for several reasons. First,
the visual novel’s low demand on player actions serves to keep its
player’s anxiety level low, making it appropriate for hospital.
Second, the genre’s dependence on storytelling gives it the
potential for long-term episodic interventions. And third, the roleplaying element provides the player with an experience that may
actually provide enactive attainment to increase self-efficacy.
In this work, we describe the design of a prototype of this game
and discuss the results of a preliminary experiment that tested the
prototype’s impact on its players.

2. RELATED WORK
2.1 Games for Health
There are now many serious games developed as health
interventions, a number of which have been demonstrated to be
efficacious [2, 4, 13, 21]. The majority of these games are focused
on helping players gain more knowledge about certain ailments or
their health conditions. Amongst these, Reach Out! Central is a
game similar to our approach, which is a visual novel that
integrated elaborated storytelling into game play to help teenagers
cope with bullying, bad temper, and other behavioral problems
[21].
A handful of games are particularly relevant to patient
empowerment, focusing on improving the player’s health related
self-efficacy. Life Challenge, developed by Thomas et al., allows
players to role-play with imaginary partners at different points of
time. Studies on the game have shown significant outcomes in
terms of player learning and self-efficacy towards HIV/AIDS
prevention [50]. Packy & Marlon is a video game on Super
Nintendo aimed at improving self-care among children and
adolescents with diabetes. The game play includes role-playing
two elephants with diabetes to clear out a gang of rats that stole
their food and medical supplies. An evaluation of Packy &
Marlon conducted by Brown et al. showed significant
improvements in participants’ self-efficacy related to diabetes
[20]. This game and two others, Bronkie and Rex Ronan, were
evaluated in another study [35]. However, these findings have yet
to be validated in a clinical setting or compared to alternative or
traditional approaches.
Within the hospital setting, the most related work is the Zora
virtual community. The systems created by Bers et al. to help
pediatric hospital patients gain support and get involved in
meaningful activities, allowing the users to build virtual rooms
and populate them with objects and characters representing
aspects of themselves [17]. Preliminary studies of Zora have
shown positive feedback from its young users [16]

2.2 Visual Novels
According to Wikipedia, the visual novel that is considered to
have defined the genre is The Portopia Serial Murder Case [3],
published in Japan in 1983, where the players search for clues,
interact with non-player characters and piece together evidence to
solve a murder puzzle. Ace Attorney, also developed in Japan, has
become a popular series both in Asia and in the US since the first
release in 2001. Each game in the series has several cases that the
player has to solve, most of the time defending a client as a
lawyer. In each case, the player typically investigates crime
scenes, collects evidence, and proves the accuser wrong.
Compared to The Portopia Serial Murder Case, which featured a
verb-noun parser to process player input, Ace Attorney limited
player input to two to four options, and employed a more linear
storytelling. Ace Attorney has also seen major advances in
graphics and the use of animation. Myst, published in 1993, is
probably the best known commercial visual novel developed in
the US. The game features a player character referred to as the
Stranger and a mysterious island for the player to explore by
dragging objects and clicking on places in each scene.
In academia, despite the inclusion of real-time rendered animation
and natural language recognition, Mateas’ interactive game
Façade [37] can still be categorized as a visual novel. Whether
Façade is a successful game experience has long been a topic of
debate [26-27, 31, 40], but researchers argued an interactive story
can indeed be highly engaging to game players, leading to what
Dow referred to as the “embodied narrative engagement” [27].

3. PROTOTYPE DESIGN
In order to test the idea of enhancing patient empowerment using
a visual novel, we developed a prototype of the game containing
the first chapter of the storyline to support a pilot study.

3.1 Story
“The Time Mage” features a story where the player character,
often referred to as the Time Mage for his/her supernatural power
of time travel, goes back in time to save his/her dearest family
member from a fatal heart attack. The player is frequently asked
to decide what to do and what to say, and is given two to four
choices at each input opportunity. Besides the player character,
the first chapter of the story features four other characters:
Aron Archer: An old man that raised the player character from a
child, whom the player character considers a brother. He is
depicted as a brave man and the leader of “The Organization”, a
company whose purpose is not revealed within the story.
Duran: Aron’s assistant in “The Organization”.
Les Green: Aron’s attending physician at Zeit Hospital.
Chelsea: Head nurse at Zeit Hospital.
Figure 1 depicts the stream of the story, marked by various
checkpoints where the player is asked to make critical choices.
The story begins with the player character standing in front of
Aron, who now has to spend his life bedridden (marked as
Undesired Future in Figure 1). The player character regrets that
he/she was not by Aron’s side when he had a heart attack, and so
he/she decides to use time travel to go back to when Aron entered
the hospital (marked as Beginning). Once in the hospital, Aron
holds the player character’s hand and whispers his/her name,
where the player is asked to type in their real name. Duran then

engagement, engrossment, and total immersion—all reflect
certain aspects of the flow state [18]. Douglas also argued that
flow is a state where “both engagement and immersion” occur
[25]. Despite the vague definition of these game-related terms, we
decided to use flow as our objective to maximize engagement in
the game because of the recognized correlation between these
concepts.

Figure 1. Stream and Checkpoints of “The Time Mage”
asks the player to take charge of Aron’s hospital stay, so he can
take care of “The Organization” during Aron’s absence (marked
as Duran’s Request). The player then meets Chelsea, who informs
the player that Doctor Les Green will request a signature for
Aron’s angioplasty consent form.
When Les shows up and requests the player’s signature (marked
as Consent Request), the player can choose to ask what an
angioplasty is, read the consent form thoroughly, agree to sign, or
refuse to sign. At this point, the player character will realize that
what is presented is an arthroplasty consent form, instead of an
angioplasty consent form (angioplasty and arthroplasty are two
entirely different procedures).
If the player refuses to sign (marked as Refusal), they may
demand that Les Green correct the mistake and present the correct
form. If the player agrees to sign the consent (marked as
Signature) under the doctor’s pressure, Chelsea will later inform
the player character again that arthroplasty is to be performed on
Aron before the player character is asked to leave the emergency
room (marked as Before Leaving). At this point the player may
request again that the mistake be corrected.
The player is allowed to go back to any checkpoint marked in
Figure 1 if they reach a point in the story where they cannot
correct the mistake, described in the story as the player character
using time travel. The player will eventually reach the end of the
story by following the correct path, where the correct surgery is
performed (marked as Resolution).

3.2 Design for Flow
We hypothesize that games may outperform other media for
promoting patient empowerment because they promote
engagement – both longitudinally (via retention and use) and
during any given moment of gameplay (via cognitive
engagement). To maximize the engagement, we look at flow, a
concept that encompasses the former.
Flow was first defined by Csikszentmihalyi in the 1970s to
describe an optimal experience that is intrinsically rewarding, or
autotelic [22-23]. In the past decade, flow has also been found to
encompass aspects critical to games including engagement and
immersion. In a framework that Brown and Cairns proposed to
understand game immersion, the three stages of immersion—

The storyline and player choices are designed in such a way as to
maximize flow. We paid attention to three sub-dimensions of flow
that can be controlled at design time: challenge-skill balance,
clear goals, and unambiguous feedback. First, the player is
challenged to make sure Aron survives the surgery, yet they are
given more than one chance to correct the mistake in the consent
form in a single game play. Even if the player fails to take the last
chance, they’re allowed to go back to any checkpoint and start
over. This way, challenge-skill balance is achieved. Second, the
player is given a clear goal of saving Aron Archer’s life from the
beginning of the game. Third, the player receives clear feedback
by music shift and character reactions as to whether their choices
are leading to good or bad outcomes. Last but not least, the player
is given options at almost any time they’re asked to make a choice,
be it to say something, or to do something, thus the player is
given a sense of control. [24]

3.3 Design for Patient Empowerment
We made several design decisions with the game’s ultimate
application in the hospital in mind. Because the target player
audience of the game is hospital patients who may be feeling
scared and anxious about their situation, we decided not to put
players in the role of a patient in the game. Instead, the player is
expected to take care of a patient, the empowering effect of which
has been implied in Langer & Rodin’s work [33, 46]. However,
we did set the game scenario in a virtual hospital, since this gives
the player an opportunity to actually understand how things work
in hospitals, which allows for an experience close to an enactive
attainment in Bandura’s self-efficacy theory. In addition, the story
is kept to a low intensity and has a heavy emphasis on the process
to deal with the mistake on the consent form, because we want a
patient to stay calm for most of the game play and to focus more
on the hospital experience compared to the rest of the story. The
game also used recorded narration from four voice actors in
addition to text in order to both increase engagement and to
accommodate patients with limited literacy. Human narrators also
provide a higher quality soundtrack than a text-to-speech engine.

3.4 Development
The game prototype was built upon an interactive state machine.
The run time application used for our system was a light weight
interpreter for the states, implemented in Adobe’s Flash and
Action Script 3.0.
For the actual game logic, an XML-based state language was
created. The states consist of a main XML element, State, with
various children elements that allow the story writer to manipulate
the scene. These manipulations include the ability to load external
animations or artwork, playback multiple audio files at a time,
and request either text based or menu input from the user.
Each character in the game was voiced by a separate voice actor,
except for Aron Archer, who doesn’t say a word throughout the
entire game besides whispering the player’s real name, and the
protagonist, “The Time Mage”, who is controlled by the player.

Figure 2. Screenshots of the Novel condition (left) and the Game condition (right).
Art in the prototype consists of internet photos modified to create
cartoon style pictures. Background music was selected from
various sources. Duran, Les Green and Chelsea each have their
own theme music. During the game play, each time the mood of
the game changes, the music is also switched to reflect this
change.

4. EVALUATION
4.1 Study Design
In order to test the impact of the prototype on its players, we
conducted a lab study. The experiment is a between-subject
design, and has three conditions: 1) a Control condition where the
participant is asked to read through the Patient Rights and
Responsibilities of Boston Medical Center (a paper pamphlet) [1];
2) a Novel condition where the participant is asked to go through
“The Time Mage” in the form of a novel on a computer, with no
audio or artwork, where the participant has no control over the
story, and 3) a Game condition where the participant is presented
with “The Time Mage” in the form of a visual novel game. The
script in the Novel condition follows the longest path of the
storyline, where the main character succumbs to Doctor Green’s
request of an arthroplasty consent, but later manages to correct the

mistake by mentioning it to Chelsea. Figure 2 shows screenshots
of the Novel and Game conditions. Participants are left alone in
the experiment room during the intervention in all conditions. In
both the Novel and the Game conditions, the participant is asked
to use a touch screen computer for the intervention.
Dependent variables include the participant’s engagement in the
intervention and their change in self-efficacy [10], i.e. confidence,
in solving problems during a hospital stay before and after the
intervention (Figure 3).
Based on the above discussion, we hypothesize that:
H1: Participants in the Game condition will have a significantly
higher increase in self-efficacy in taking care of themselves
during a hospital stay compared to the other two conditions.
Also, because individuals in a flow state experience a high level
of challenge which matches their level of skill, we expect
participants in a flow state during the intervention will have a
higher increase in their self-efficacy. Since the flow state is
measured with a continuous score in this study, we have the
following hypothesis:
H2: Participants with a higher flow score will have a significantly
higher increase in self-efficacy in taking care of themselves

Figure 3. Questions in the modified Generalized Self-Efficacy Scale for taking care of oneself. Participants are asked to rate on
a 7-point likert scale whether each question reflects their opinion.

during a hospital stay compared to those with a lower flow score.

4.2 Measures
Socio-demographics were measured at the beginning of the
experiment for each participant, and included sex, age, experience
with computers, experience with games, attitude towards
computers, attitude towards games, and the genres of video game
that they prefer. These were used for post hoc analyses.
The English version of the Generalized Self-Efficacy Scale [48]
was modified to measure 1) the participant’s confidence in taking
care of themselves during a hospital stay (Figure 3) as well as 2)
their confidence in taking care of a family or friend during their
hospital stay. These two questionnaires were administered both
before and after the intervention in every condition.
The Flow State Scale was used as a measure of flow [28]. Nine
subscales were measured each representing one of the nine
dimensions of flow. The scores of these subscales would then be
summed up to generate a composite score of flow. Participants
were asked how much time they spent on the intervention. The
actual time spent on the intervention would be recorded and the
difference between the time spent and the participant’s estimate of
time spent would be calculated as an additional measure of
transformation of time.
In order to inform further development of the game, a semistructured interview was also conducted at the end of the study in
the Novel and Game conditions regarding the participant’s
impressions of the story and the characters.

4.3 Participants
Participants were recruited via fliers and advertisements on the
internet. Participants were enrolled if they were 18 years old or
older, speak and read English, and have been hospitalized before
or have accompanied someone who was hospitalized.
Thirty-six participants were recruited for the study, 21 females
and 15 males. Participants’ age ranged from 19 to 64. In terms of
education, one participant went to some high school, one was a
high school graduate or GED, 11 participants went to some
college, 14 were college graduates, and the other 9 were advanced

Figure 4. Interaction effect of study condition and flow on
change of self-efficacy, F(2, 33) = 6.886, p = .003.. Flow
state score is split at the median and categorized into High
and Low for this plot.
degree holders.

4.4 Results
The 10-item modified self-efficacy questionnaires are found to be
highly reliable. Based on the results from this study, Cronbach’s
alphas for the four measurements are the following: self-efficacy
for the self pretest: α = .869, self-efficacy for the self posttest: α =
.898, self-efficacy for the other pretest: α = .904, self-efficacy for
the other posttest: α = .917.
To test our hypothesis H1, we analyzed the data with an ANOVA,
using the condition as an independent variable and the change in
self-efficacy (post-score minus pre-score) as a dependent variable.
The test showed no significance, F(2, 33) = 0.319, n.s.
To test our hypothesis H2, we tested the Pearson correlation
between composite flow score and change in self-efficacy. The
test also showed no significance, r=.108, n.s.

Figure 5. The interaction effect of study condition and game experience on flow (left), F(5, 30) = 3.088, p = .060, and the
interaction effect of study condition and game genre preference on flow (right), F(5,30) = 3.03, p = .063.

4.4.1 Exploratory Analysis
To test whether the type of intervention and flow have any
interaction effect, we analyzed the data with an ANCOVA, using
the study condition as an independent variable, the composite
flow score as a covariate, and the change in self-efficacy as a
dependent variable. Under this model, the study condition has a
significant impact on the change of self-efficacy, F(2, 33) =
6.865, p = .004. The study condition and the flow score also have
a significant interaction effect on the change in self-efficacy, F(2,
33) = 6.886, p = .003. Figure 4 is a plot showing the trend
revealed by this analysis.
To test whether game experience influences a participant’s
engagement in the game, we divided the participants into two
categories: gamers who, on a scale of 1 to 4, rated 3 or 4 in terms
of game experience in the sociodemographics questionnaire (they
play games regularly or deem themselves as experts), and nongamers who rated 1 or 2 for this question (they never played or
tried one a few times). An ANOVA shows that the interaction of
study condition and game experience has a near significant impact
on flow, F (5, 30) = 3.088, p = .060. Gamers tend to have a higher
flow state score in the Game condition than non-gamers, whereas
non-gamers fare better on this score in the other two conditions.
Participants who like role-playing games and/or adventure games
also appear to have a higher flow state score in the Game
condition compared to those who like neither, and an ANOVA
shows near significance on this impact, F (5, 30) = 3.03, p = .063.
Figure 5 demonstrates these two effects.
ANCOVAs using the study condition as an independent variable
and the change in self-efficacy as a dependent variable, with the
subscales of the Flow State Scale as covariates show that the
study condition has a significant interaction effect with the clear
goals subscale of the Flow State Scale [F(2, 33) = 6.665, p =
.004], and a near significant interaction effect with the autotelic
experience subscale [F(2, 33) = 2.944, p = .068] on change in
self-efficacy: participants who rated higher in clear goals and
autotelic experience had a higher increase in self-efficacy.

4.4.2 Qualitative Results
We analyzed the audio-recorded interviews in the Novel and
Game conditions. We only discuss our findings briefly due to
space limitations.
When asked to describe “your own role” in the story, while two
out of twelve participants in the Novel condition felt the Time
Mage was being responsible, four participants expressed the
feeling that the character had no control over the problem posed
in the story, whereas four out of twelve participants in the Game
condition sensed themselves as being “in control”, “important”
and “empowered”. Some participants in the Novel condition have
also expressed that they did not agree with what the “Time Mage”
did in the story, and they would have taken a different path if
given the chance. Yet in the Game condition, a participant
mentioned that she managed to do what she wasn’t able to in real
life:

“During my hospital stay, I didn’t feel like I was in
control… this (the game) was kind of an interesting
experience to understand that… I feel empowered. I like
that.”
---- Participant 30

5. Discussions
Our findings suggest that change in self-efficacy is influenced by
both the type of intervention and the achievement of the flow
state.
In the Game condition, the higher the flow score, the more
increase in self-efficacy. Because flow is considered a postcondition and an encompassing concept of many constructs,
including engagement and immersion [18, 42, 49], this means that
the more a player becomes engaged in the game, the more
confidence they gain. Playing the game allows the participant to
virtually experience solving problems during a hospital stay in
person, which provides the participant with an opportunity to
experience an enactive attainment in Bandura’s terms [9].
However, if the game is not engaging to a player, the game
experience fails to become an enactive attainment for them, and
hence success or failure in the game will not influence their
change in self-efficacy.
Interestingly, this trend is reversed in the Control condition. Our
conjecture is that those who achieved a higher flow score reading
the Patient’s Rights and Responsibilities brochure became
anxious when faced with challenges in the hospital, even
hypothetically, which lowers their self-efficacy in actually taking
care of themselves. We would like to discuss a few concepts
related to flow here: anxiety, boredom, challenge and skills.
Anxiety is described as the state where challenge of an activity
exceeds its participant’s skill level, boredom is the state where the
participant’s skill level exceeds the activity’s challenge, and flow
lies in between, where the challenge matches the participant’s
skill level [24]. Following our conjecture, those with a high flow
score in the Control condition had skills matching the challenge
of reading the Patient’s Rights and Responsibilities. However,
taking care of oneself in the hospital is more challenging than
reading the document to know what one’s rights and
responsibilities are. This raise of challenge may have made these
participants anxious, and this anxiety is reflected on their selfefficacy as a low post-score.
Our results also indicate that participants with more game
experience and those who claim to prefer role-playing games and
adventure games tend to better enjoy the game. We tested roleplaying game and adventure game preference because these two
types of games are usually heavy on storytelling, and “The Time
Mage” is indeed a game of storytelling. Game experience and
genre preference may be critical factors in determining how much
benefit a player will gain from playing the game, although a
model involving such factors in addition to study condition, flow
and self-efficacy is too complicated to test in the current study.

6. Future Work
Because our ultimate goal is to use games for patient
empowerment in a hospital setting, making health care a more
enjoyable experience, we want to find out how to make a wider
range of hospital patients more engaged in the game so as to
improve the practical outcomes. If game experience truly
influences a player’s change in self-efficacy, the question still
remains how to make a non-gamer’s game experience more
enjoyable so that they can benefit from games too. We’re also
curious to see if the impact of genre preference is universal, i.e.
whether a player who prefers action games, for example, will
have a significantly better self-efficacy after playing an action
game. Nevertheless, storytelling is efficient in the delivery of
meaning. It could be that visual novels are particularly effective

for educational purposes compared to other genres, and that the
participants who prefer role-playing games and adventure games
just happen to best accept the meaning delivered. We decided to
use visual novel based on our beliefs regarding this genre. These
beliefs are yet to be tested as well.
Results related to character believability and the player’s
perceptions of each character are not discussed in this paper.
These results show that players have mixed feelings about the
characters, but teasing out significant results for each character is
beyond the scope of this paper. One step in the near future,
however, is to study the inference we can draw from players’
thoughts of these characters as well as their own character.
We also hypothesize that a fully developed storyline will yield
better outcomes compared to the current prototype, especially if
played over a period of several days. Thus we want to find out
how participants will react differently to a complete multi-chapter
storytelling of “The Time Mage”. Finally, we plan to evaluate the
game in the hospital setting with real hospitalized patients.
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