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INTRODUCTION

Anorexia Nervosa (AN) is a mental disorder that causes serious damage to one’s health
and well-being, especially in the young (Morris and Twaddle 2007; Jassogne and
Zdanowicz 2018; Resmark et al. 2019). It can have devastating effects on a person’s
physical, mental, and social well-being (Appolinario and Claudino 2000; Lock and
Fitzpatrick 2009; Shepphird 2010; Resmark et al. 2019). It is usually considered a serious
mental disorder that directly interferes with one’s eating behaviour, usually manifesting
itself in childhood and adolescence. It is characterised by a restriction of food intake
followed by substantial weight loss and is associated with high personal and economic
costs for patients, their families, and society, in general.

The greatest difficulty in its treatment is that patients don’t acknowledge suffering
from AN and don’t comply in changing their behaviours. Typically, patients do not desire
healing, and rejoice in their self-imposed restrictions regarding feeding. They have a
certain distrust of medical doctors and may even perceive them as enemies who want to
feed them and make them lose their will to control their own weight. This misperception
can facilitate patients’ evasion to treatment and their manipulation of the medical team,
by simulating a recovery that does not happen (Kaplan 2002; Giordani 2006).

One of the necessary medical interventions to restore the health of patients with
AN is hospital admission (Peat et al. 2009). Normally, in this intervention, the patient
should eat according to a nutritional plan and lie down after feeding for as long as
possible, in order to avoid compensatory behaviours that may lead to weight loss. The
moments after eating (about 1 hour) are of great anxiety and discomfort for patients, being
pointed out by specialists as one of critical moments during treatment, which directly
affect the well-being of patients (Resmark et al. 2019).

Despite the growing use of playful instruments in health contexts, such as games
and gamebooks, there are few that address the complexity of AN (Cardoso et al. 2021).



Games are recognized as a significant resource for human well-being (Ferguson 2012).
The application of game design concepts in Mental Health contexts has enabled the
therapeutic use of games and other ludic instruments in the treatment of psychiatric
disorders such as depression, anxiety, obsessive-compulsive disorder and eating disorders
(Grace 2019).

Games enable active player involvement through exploration, challenge,
creativity, experimentation, competition, and cooperation. Games also improve skills
such as self-regulation, problem-solving strategies, and critical thinking (Westera et al.
2008). By designing serious games, the Game Design discipline has a useful and
complementary role in the clinical approach to AN, namely in augmenting clinical
insight, promoting motivation for treatment, and mediating communication between
health professionals and their patients (Pecaibes et al. 2018; 2020; 2021).

During our field research, we realised that a serious game, such as a gamebook
mediated by some type of digital technology, could help minimise the discomfort of
patients. By promoting engagement through play (Csikszentmihalyi 1990; Juul 2005;
Isbister 2017), this gamebook could help patients enter a state of playfulness (Sicart
2017), and therefore avoid the aforementioned compensatory behaviours and anxious
thoughts, and promote positive experiences (Isbister 2017).

The gamebook we present in this paper is one of the results of the first author’s
doctoral thesis. The creative process and research methodology of this thesis sought to
put people at the centre of the project (Ku and Lupton 2020) to gain a deep understanding
of patients’ needs, and field work that included stages of passive observation of
consultations and interviews with the medical team at Sdo Jodo University Hospital
Centre! (Pecaibes, Cardoso, and Alvelos 2018).

This paper starts with the presentation of the gamebook’s formal elements and its
gameplay. Afterwards, it presents the instruments, the sample, procedures, and the results
of the conducted tests, and the point of view of the medical specialist (Psychiatry)
responsible for the treatment of these patients. At the end, we present the conclusions and
indicate future work.

MIND FULL OF COLOUR

Mind Full of Colour is a gamebook composed of a printed book, with illustrations and
poems, and a digital mobile application, featuring augmented reality (AR), depicted in
Fig. 1.

! The University Hospital Centre of S&o Jodo is a university hospital in the city of Porto, Portugal, connected to the
Faculty of Medicine of the University of Porto. This hospital acts as a reference centre, being the largest hospital in
the North of Portugal, and one of the largest in the country.



Fig. 1 - Mind Full of Colour: gamebook cover

The gamebook is printed and has the format of a colouring book (A4). On each page,
there is an illustration to be painted by the player (book’s right side) and only the first
sentence of a poem (especially created for the illustration) accompanied by a QR Code

(left side). The game’s contents were co-Created by a multidisciplinary team from Design
and Mental Health (Fig. 2).

Fig. 2 - Mind Full of Colour: poem and illustrations.



The app has the function of promoting patients’ involvement with the game
environment. The application’s architecture provides a hybrid experience that begins in
the mobile application. Afterwards, players perform an activity in the analogue
gamebook, and, after a certain time, they must return to the app to see the result of their
actions in AR (Fig. 3).

Fig. 3 - Mind Full of Colour: digital application.

The player’s experience embeds the following actions (Fig. 4):

Player decides in the app which illustration to paint on the gamebook;
Player paints the gamebook for 1 hour to unlock the AR poem part;
24 hours later the app unlocks the illustration’s AR;

The padlock in the painted illustration turns into a star;

The star goes to the player’s ranking.
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Fig. 4 - Gameplay sequence.



TESTS & RESULTS

A functional prototype of this gamebook was tested by inpatients and evaluated by a
specialist in psychiatry from Sdo Jodo University Hospital Centre. Tests were conducted
at the inpatient ward of the Psychiatry Service under the supervision of hospital staff.
Two patients undergoing treatment used the gamebook for 4 consecutive days.

As for inclusion criteria, the individuals that make up the sample were selected by
the health professionals who work in the hospital’s Psychiatry Service; they are patients
diagnosed with AN in treatment at the hospital. As for exclusion criteria, patients
diagnosed with mental retardation and/or comorbid schizophrenia, and patients who
present signs or symptoms of intoxication, due to the use of any substance that influences
their cognition, were excluded.

The tests aimed to understand the point of view of patients and specialists
regarding the gameplay and usability of the gamebook, and also if it fulfils its serious
objective, which is to promote the involvement of patients in hospitalisation in a calm
activity after feeding in order to avoid compensatory behaviours that lead calorie burning
and therefore to weight loss.

The instruments used for collecting data were:

1) Observation Grid.
Usage: This was filled in by the researcher during the test session.
Description: This grid had as references the following works:
ethnographic observation (Spradley 1980), manual for the observation of
collective serious games (Daré, Hassenforder, and Dray 2020) and game
elements (Macklin and Sharp 2016). This grid has fields dedicated to the
description of: a) non-verbal elements — description of the participants’
behaviours during the game session, such as: actions of interest and
disinterest, use/appropriation of the game, agency, non-verbal emotions of
fun, immersion, satisfaction, stress or confusion; b) game elements for
non-verbal behaviours — game elements that provoked the non-verbal
behaviours observed in point a); c) verbal elements — speech
manifestations that may (or may not) support behaviours such as:
understanding (or not) the game content, verbalised emotions of safety,
involvement, interest and disinterest; d) game elements for verbal
behaviours - game elements that provoked the verbal behaviours observed
in point c).
Relevance: This instrument allowed us to record players’ behaviours
during the game session and take notice of what were the game elements
that triggered such behaviours. This type of record helped us to understand
which game elements were important (or not) to the experience.

2) PANAS — Positive Affect and Negative Affect Scale.
Usage: Patients were asked to state with this scale how they felt during
the gaming session they had just performed.
Description: This instrument has 10 positive affects (e.g. interested,
excited, inspired) and 10 negative affects (e.g. distressed, sad, afraid). The
patient has the possibility to rate each on a 5-point scale, in which 5
corresponds to extremely and 1 to very little (Watson, Clark, and Tellegen
1988).
Relevance: Player’s self-assessments with this scale allowed us to



3)

understand how they felt during the session and whether the game was an
instrument that stimulated positive or negative affective states. The
players’ point of view on their own affective states complements that of
the researcher’s.

Semi-Structured Interview.

Usage: The point of view of the psychiatrist responsible for the patients
was collected through an individual semi-structured interview, which later
undergo a content analysis (Dresch, Pacheco, and Antunes 2014). The
interview with the specialist responsible for the treatment of the patients
who undergo the tests lasted approximately 40 minutes and was carried
out after the end of both sessions with the patients.

Description: The content of the interview guide is based on the quality
assessment criteria for serious games (Caserman et al. 2020), interactive
digital narrative game experience (Roth and Koenitz 2016), on the script
of questions for evaluating games created by Daré et al. (2020) and the
therapeutic goals of games for Anorexia Nervosa from the doctoral
research that aim to assist: in treatment adherence; in gaining insight into
your illness; in supporting emotional management; as a therapeutic,
individual and group tool; as a facilitator of the relationship and
communication between patients, families and health professionals.
Relevance: This semi-structured interview was used in order to capture
perceptions, needs and difficulties of the interviewee in order to help us
understand the usefulness and potential of the gamebook in the context of
the treatment of Anorexia Nervosa in the hospital environment.

As for procedures, tests with patients were performed as follows:

1)
2)
3)
4)
5)
6)

7)

8)

9)

The test session was performed individually, with only the presence of the
patient and the researcher, with approximately 1 hour on each of the 4
consecutive days.

The session began shortly after the patient’s lunch hour had ended.

The patient is invited by the researcher and guided by the health
professional to go to a reserved consultation room for the test.

The researcher presents the objectives of the test, shows the gamebook and
app to the patient, and teaches him/her the rules and how to play.

The gamebook is offered to the patient and the app is on the researcher’s
smartphone.

The patient chooses an illustration from the gamebook to paint with the
researcher’s coloured pencils and starts the app’s timer.

The patient paints the gamebook for 1h and at the end of the session s/he
can access the app to see the augmented reality of the poem of the chosen
illustration.

During this time, the researcher makes notes on the observation grid
dedicated to that day.

The next day, the patient’s first action is to access the app to view the
augmented reality of the illustration painted the day before.

10) The patient then chooses a new illustration to paint and starts the timer.
11) At the end of the fourth day of testing, the patient is asked to complete the

PANAS.

Both patients had a mean age of 19 years, the first patient (P1) was in her 5th
hospitalisation and had a more restless and aggressive behaviour. P1 has not completed



high school and lives with her family in a small town in Portugal. The second patient (P2)
had a calmer and more melancholic behaviour and was in her 2nd hospitalisation. P2 is
in the second semester of the university but is undecided whether to continue in this
course. She lives with her family in an urban city in the centre of the country. On the first
day of the tests, both were very excited and anxious, but when they understood the rules
of the game and saw the gamebook and the app, they became more interested and calmer.

During the tests, it was observed that offering a gamebook to patients at that
critical moment, after eating, changed their emotional state, making them more curious,
calm, and focused on choosing the illustration in the digital application and on painting
the book to achieve the objective proposed by the game. P1 expresses that: “This looks
good!” and P2: “I really enjoyed everything!”, when they saw the gamebook and app for
the first time.

When players managed to unlock the AR part of the illustration they painted the
day before, their reactions of enchantment and joy boosted by their interaction with the
digital application, and the printed illustrations were decisive to enhance their
engagement, favouring their permanence in the game. P1 said “That’s Cool! He moves!”
when she saw AR in the illustration of a boy. P2: “This is really beautiful! I didn't imagine
the illustration could get any cooler than it already is!”.

The poems and illustrations were perceived by the patients as positive messages
that contributed to improving their emotional state, which is disturbed due to the
resumption of feeding in the recommended amounts. P1 “I like this poem... | miss my
family.” and P2: “I think that in the hospital this game helps us not to think about what
we eat... this moment is very difficult”. P1 didn’t want to keep the gamebook, but P2 kept
the gamebook and took it home when she left the hospital (Fig. 5).

Fig. 5 - P1’s (left) and P2’s (right) painted gamebooks.

During their experience with the gamebook, patients felt extremely interested,
active, enthusiastic, determined and pleasantly surprised (PANAS high scores) and not at
all disturbed, nervous, and irritated (PANAS low scores),? see Table 1. This contributes
to the fact that the use of the gamebook after meals is favourable to enhance positive

2 positive Affect Score: Total scores can range from 10 to 50, with higher scores representing higher levels of
positive affect. Negative Affect Score: Total scores can range from 10 to 50, with lower scores representing lower
levels of negative affect (Watson, Clark, and Tellegen 1988).



emotional states in patients, minimising the negative emotional states that normally occur
in this period of time.

Table 1 - PANAS results.

POSITIVE AFFECTS P1 | P2 | NEGATIVE AFFECTS P1 [ P2
Interested 5 4 | Distressed 1 2
Excited 4 2 | Upset 1 1
Strong 4 3 | Guilty 1 1
Enthusiastic 5 2 | Sacred 1 1
Proud 4 4 | Hostile 1 1
Alert 5 4 | Irritable 1 1
Inspired 4 5 | Ashamed 1 1
Determined 5 3 | Nervous 1 1
Pleasantly Surprised 5 4 | Remorse 1 1
Active 5 3 | Disgust 1 1
High Scores 46 | 34 | Low Scores 10 | 11

The specialist stated that the gamebook can be used in the hospital as a tool to
support patients after eating. However, the clinic also mentioned that it can also be used
before eating since there can be anxiety attacks during this moment and the gamebook
can be a good strategy in such a context. She emphasises that the use of the gamebook
within the hospital can promote moments in which patients can benefit from the plastic
expression and the incentive (engagement) that the game provides.

Since patients are alone at the hospital, the gamebook helped them reflect on their
relationships, being seen as an useful instrument for them to express issues regarding
affection and other issues related with their families. This is directly related to the content
of the gamebook — illustrations and poems related to family, friends, and the person
himself. These contents allowed patients to express themselves through painting and/or
writing something with a particular illustration in mind. The specialist is a psychiatrist
with extensive experience in the treatment of eating disorders, namely AN, and saw these
paintings and writings as important data for health professionals to assess in the course
of their patients’ treatment. She mentioned that doctors can use this information about
their patients’ decision-making in the course of their treatment — e.g., why do patients
choose a particular illustration to paint, or why do they not choose a specific one —,
because, with that in mind, they may be able to ascertain different emotional aspects of
those patients, which is usually a difficult thing to assess. The gamebook’s rules give the
patient freedom of choice and decision-making. It is known that decision-making is a
factor directly impacted by AN, causing emotional ambivalence. Thus, patients’
resistance to colouring some illustrations or the decision to paint a particular illustration



may reveal reasons for their difficulty in facing what the drawing or poem triggered in
their memories. This is important data that becomes accessible to health professionals and
that they usually do not have access to.

The interviewed specialist also highlighted that the hybrid format (printed
gamebook with a digital application) is very consistent with the common age group of
these patients. AN has the highest mortality rate among mental disorders and is among
the top 10 causes of disability in young women (Attia and Walsh 2007; Bulik et al. 2007).
The young population are considered digital natives (Prensky 2001) and, thus, games and
technology are relevant tools for accessing information, for learning and even favouring
engagement (Pecaibes et al. 2020). In this sense, the interviewee found it important that
the gamebook offers an analog and digital experience with the potential to consistently
involve patients with the activity and, consequently, favour access to the benefits of
emotional control that the gamebook offers players.

CONCLUSIONS & FUTURE WORK

We may conclude that this gamebook can help inpatients with AN minimising
discomfort, and promoting engagement through play, and that it can be a tool to support
their treatment helping patients enter a state of playfulness and therefore avoiding
compensatory behaviours and anxious thoughts. By means of the aforementioned
evaluation, we can conclude that this gamebook:

a) Assists in one of the most critical moments of patients’ treatment, being a
facilitator for their engagement, minimising their discomfort and facilitating their
compliance to treatment;

b) The involvement that the game offers through the playful experience helps in the
emotional management of the patient. When patients are immersed in a calm and
engaging activity, this directly affects their anxiety and can be a supporting agent
in their emotional regulation after feeding;

c) The gamebook’s content helps in the plastic expression of patients, which helps
them externalise emotions, feelings, and thoughts about their interpersonal
relationships, regarding family and others.

d) The gamebook was perceived as a useful instrument for psychotherapy, as it
provides therapists with access to patients’ motivations and insight on their
decision-making. The gamebook rules give patients the power to choose a
particular illustration to paint (or not paint). This implicit proposal in decision-
making the game makes contributes to the psychologist’s work, as the gamebook
gives access to the therapist to investigate why a given patient did or did not
choose a specific illustration, and with that in mind, the therapist can assess
different emotional aspects of these patients.

For the future we intend to:

1) Conclude the development of this gamebook: For the tests we developed a
prototype with only 4 illustrations and 4 poems. Our intention is to create a
gamebook with 30 illustrations and 30 poems, as this number is related to the
average number of days a patient with Anorexia Nervosa is hospitalised for
treatment.

2) Finalise the app’s implementation, with the full version of the gamebook, for
individual players, including 30 illustrations and 30 poems.



3) Carry out new tests with the aforementioned complete version of the gamebook
to verify if the patients’ interest in the game is maintained during the 30 days of
game sessions.

4) Create a new feature for the game book to be used by a group of patients, as
mentioned by the interviewed specialist. For this, we intend to co-create this
feature of the gamebook with health professionals who work in the S&o Jodo
University Hospital Centre - Psychiatric Service.

5) At the end, we intend to create a collection of books, because patients who have
already used this game will be able to have access to new books, as a result of
new hospitalizations. In addition, not all themes will appeal to all types of people,
and by having other types of gamebooks, we may have different options for
different types of patients and even different types of moods.
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