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ABSTRACT

This major research project (MRP) presents a communica-
tion tool designed through an experience-based co-design
(EBCD) method that aims to increase empathy and estab-
lish an emotional connection between pediatric oncology
patients and the nurses that care for them. We ask: What
value can the personal experiences of participants bring
to the design process of a tool intended for their use? We
explore this question by first conducting a series of inter-
views with 4 pediatric oncology patients and 9 nurses of
the pediatric oncology ward, focused on identifying and
understanding the emotions they experience during the
different procedures that take place during the patients’
stay in the hospital. The data collected during these inter-
views was used to create emotional maps that informed
the design of a mobile application, which allows users to
collaborate by recording customized audios stating their
feelings, and agreements between both parties, which
they can later listen to during painful and emotionally
tolling procedures. Participants then tested the proto-
type in a series of workshops where their feedback was
collected and integrated into a second and final prototype.
Our results show that 1) pediatric oncology patients and
the nurses that care for them feel an emotional distance
between each other, 2) both parties are open to and enthu-
siastic about using a tool to work together and empathize
with one another, and 3) an EBCD method is helpful to
understand and address abstract emotional conditions.
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Medical practitioners of all types face both professional and

personal challenges in their day-to-day practices. Because
medicine deals with human ailments, there is an emotional
component that healthcare workers must take into consid-
eration. Moral support is considered central to the practice
of caregiving and care receiving (Kleinman, 2016). Children
who suffer from cancer may experience significantly high-
states of anxiety or depression (Patenaude & Kupst, 2005). At
the same time, paediatric oncology nurses suffer from high
burnout rates and are extremely vulnerable to its repercus-
sions (Suzanne Waddill-Goad, 2016), including heightened
stress, loss of sleep, and physical and emotional exhaustion.
In the clinical encounter, an understanding for, and practice
of, empathy, has the possibility to protect both the health
professional, including nurses, and the patient, in this case
paediatric oncology patients, from personal distress (Ekman
& Krasner, 2017).

HOPI (Hemato Oncologia Pediatrica Integral) is a group specialized

in pediatric oncology and works primarily in a hospital in
Mexico City, Mexico. This multidisciplinary team is made up
of experts, including oncologists, bone marrow transplant
experts, surgical oncologists, nutritionists and psychologists.
HOPI team members acknowledge that one of the biggest
challenges they face is the negative emotions displayed by
patients after receiving their diagnosis, including shock,
denial, distress, and uncertainty. During this time, patients
deal primarily with nurses, who are tasked with ensuring
they follow their established routine, as well as performing
painful or uncomfortable procedures such as connecting
their catheters or drawing blood samples. In healthcare
centers, it is often the case that the stress experienced by
patients and nurses make for an uncomfortable relationship
between both parties (Suzanne Waddill-Goad, 2016).

The overarching goal of our research is to build a tool for the use

of nurses and paediatric oncology patients of the pediatric
oncology ward of a hospital in Mexico City, Mexico. Nine
nurses and four paediatric oncology patients participated in
the design of the prototype. The children were all between
the ages of ten and twelve years old. The intention of the tool
is to improve communication between pediatric oncology
patients and nurses prior, during, and after uncomfortable
but necessary medical procedures, such as catheterization,
taking or receiving medication, and blood taking. The com-
munication tool intended to meet the needs of both nurses
and pediatric patients by taking into account their emotions
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during these procedures. The tool was designed
through an experience-based co-design process,
which will be refered to as EBCD (Donetto, Pierri,
Tsianakas, & Robert, 2015); a scheme supported
by ethnographic-based methods (Bate & Rob-
ert, 2007). The research process allowed us to
gain access to the users’ experiences in order to
address the perceived lack of trust and empa-
thy between nurses and the pediatric oncolo-
gy patients they care for. The final result of this
EBCD method was a mobile application that
allows users to record and listen to customized
audio tapes through a playful and warm visual
interface.

Through a series of in-depth interviews based on
EBCD with the participants, we determined that
the tool would function as a platform for record-
ing and listening to audio material which focused
on establishing a narrative to favor the psycho-
logical and emotional balance of the patient and
nurse (Lyendo, 2017). The tool would thus func-
tion as a communication channel that the patient
and nurse can relate through, and express and
process the experiences they share during treat-
ment in a more fluid and playful way (Gilljam,
Arvidsson, Nygren, & Svedberg, 2016) than exist-
ing nurse-child patient clinical encounters.

An emotional map was created based on an ini-
tial workshop where participants identified the
emotions they feel during different scenarios
of their interactions with one another. Based
on this data, a low-fidelity prototype (PT1) was
designed and evaluated by participants during
a second workshop. Finally, this evaluation led
to the design and implementation of a high-fi-
delity final prototype (PT2) (E. B.-N. Sanders &
Stappers, 2014).

In order to further understand the valuable role
users can play in design, this paper contributes
by designing a communication tool that is strong-
ly based on the stated needs and desires of its
final users. To the best of our knowledge, this
is the first EBCD study focused on healthcare

1.INTRODUCTION

to be carried out in Mexico. The remaining paper
describes related literature that informed our
work, our design methodology for prototyping,
the results of the evaluations carried out through
a series of workshops where users tested and
reviewed the application, and conclusions.
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2.1 lliness narratives

In addition to strictly professional responsibilities, healthcare
workers face moral burdens. Acknowledging the person-
hood of sufferers is a basic moral actin human relationships
of all types, including those between patients, physicians
or caregivers (Kleinman, 2012). The concept of “presence”
- moral support given even when nothing practical can be
done - is considered central to the practice of caregiving
and care receiving, because the interpersonal relationship
formed resonates with both parties’ understanding of life,
self, and dignity (Kleinman, 2012).

Children with cancer may experience poor psychosocial adjust-
ments following their diagnosis or during the different stages
of treatment, significantly high-state of anxiety or a depres-
sion score (Patenaude & Kupst, 2005). Children who lack
emotional regulation abilities are more vulnerable to facing
psychosocial difficulties during and after treatment, and
behavioral interventions targeting emotion regulation skills
are believed to reduce the internalization of symptoms in
this population (Katz, Heleniak, Kawamura, & Jakubiak, 2015).

On the other hand, a study carried out in the US shows alarming
rates of burnout levels among physicians. As such, 45.8%
of physicians reported at least one symptom of burnout
(Shanafelt et al., 2012). Burnout refers to overwhelming
emotional exhaustion, depersonalization, and feelings of
professional insufficiency. STS (Secondary Traumatic Stress)
is a condition characterized by fatigue that can arise from
witnessing or listening to accounts of disturbing experienc-
es or traumatic events (Wagaman, Geiger, Shockley, & Segal,
2015). Emotionally charged and intensely demanding rela-
tions are the cause of this grave emotional crisis.

Physician burnout and mental distress not only affects the suf-
ferer; it also affects the quality of care that they provide,
since it leads to more medical errors (Shanafelt et al., 2010).
Nursing is an inherently stressful profession because nurses
are overly committed and deal with death and disease on an
everyday basis, and they often play the role of peacemaker
in an ambiguous hospital environment where uncertainty
can cause chaos. Nurses suffer from high burnout and are
extremely vulnerable to all of its repercussions (Suzanne
Waddill-Goad, 2016).
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Going deeper into demanding and intense rela-
tions, physicians, nurses and patients create
one during a health crisis in a rapidly changing
environment that includes constant suffering.
Emotions run high, the work is intense and over-
whelming, and the results can be stressful. This
chain reaction has created an increase of burn-
out, emotional exhaustion and secondary trau-
matic stress in caregivers (Yuguero, Ramon Mar-
sal, Esquerda, Vivanco, & Soler-Gonzalez, 2017).
This relationship between nurses, doctors and
patients creates a complex system which can be
easily harmed (Orlando, n.d.). Ida Jean Orlando,
a renowned psychiatric nurse, theorist, consul-
tant, and researcher, explained that this relation-
ship is a dynamic “whole” and a very important
ground for professional behavior that needs to
be used to help the patient. Nurses who work
in pediatric oncology become most distressed
when they are unable to provide the high-quality
compassionate care that they believe the child
and family requires (Newman, Callahan, Lerret,
Oswald, & Weiss, 2018).

2.2 Compassion training

Humans are emotional beings as well as thinking
ones. According to Paul Ekman, “emotions are a
process, a particular kind of automatic appraisal
influenced by our evolutionary and personal past,
in which we sense that something important to
our welfare is occurring, and a set of psycholog-
ical changes and emotional behaviors begins to
deal with the situation” (“Universal Emotions |
What are Emotions? | Paul Ekman Group,” n.d.).
Emotions are a central part of the human expe-
rience. They determine how we understand the
world and how we interpret the actions of others
(“The Nature of Emotion - Andrew S. Fox; Regi-
na C. Lapate; Alexander J. Shackman; Richard J.
Davidson - Oxford University Press,” n.d.).

Dr. James Doty director of CCARE (The Center for
Compassion and Altruism Research and Educa-
tion, Stanford University) suggests that compas-
sion, a multi-textured response to pain, sorrow,

2. LITERATURE REVIEW

and anguish including kindness, empathy, gen-
erosity, acceptance and the capacity to open to
the reality of suffering and to aspire to its healing
(Strauss et al., 2016) is what will save our species,
and that this positive emotion is the core of our
humanity. Humans are social, sentient beings -
through language, we express and transmit infor-
mation to each other. Some information is easy
to express and deliver, and other information is
more complex, such as emotions. It is not polem-
ical to say that emotions are sometimes hard to
identify in ourselves and in others and even more
when we share them. Jean Decety defines empa-
thy as “an inter-subjective induction process by
which positive and negative emotions are shared,
without losing sight of whose feelings belong to
whom,” adding that “empathy can lead to per-
sonal distress or to empathic concern” (Decety
& Meyer, 2008.). In other words, in the process
of sharing emotions, the intensity of another’s
negative emotions may lead us to experience
pain ourselves.

Empathy in the clinical encounter has the pos-
sibility to examine how to enrich a therapeu-
tic relation, benefit the health professional and
patient, and protect both from personal distress
(Ekman & Krasner, 2017). Neuroscientist Tania
Singer states that there is a difference between
empathy and compassion: “In contrast to empa-
thy, compassion does not mean sharing the suf-
fering of the other; rather, it is characterized by
feelings of warmth, concern and care for the oth-
er, as well as a strong motivation to improve the
other’s wellbeing. Compassion is feeling for and
not feeling with the other.” (Singer & Klimecki,
2014). Understanding the nature of this import-
ant social emotion is crucial to identifying its
positive impact in our human behavior (Yongey
Mingyur, Swanson, & Goleman, 2007).

Neuroscientists and psychologists have recently
shown interest in the study of compassionin an
academic way, understanding it as the contem-
plative science that refers to interdisciplinary sci-
entific approaches to the mind and mental train-
ing based in traditional Eastern contemplative

LL
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methods and philosophy (Kemeny et al., 2012). In

the classic contemplative tradition of Buddhism,
the study of mind, compassion, and meditation

in compassion has been observed for centuries.
Dharma, the teachings of Buddha, believes that
the basic nature of all sentient beings is good-
ness. Compassion takes this capacity to look at
another sentient being as equal to oneself and

further. Since one of the current theories of mod-
ern physics holds that all matter was connected

at a single point at the start of the Big Bang, it is

theoretically possible - though as yet unproven -
that whatever affects one particle in our universe

also affects every other one (Yongey Mingyur et
al., 2007). This entanglement creates connections

we observe between individuals when sharing

deep emotions.

The idea of being able to help others and share
their emotions can become difficult when it
comes to the sharing of suffering. When exposed
to constant distress, the distinction between
self and other becomes blurred, and managing
this emotion becomes challenging, especially for
professionals in healthcare institutions (Singer &
Klimecki, 2014). Compassion is a convenient tool
when handling a crisis (Wagaman et al., 2015).

Studies show that, when applied effectively, com-
passion can be used to prevent negative emo-
tions that emerge during a crisis and mitigate
constant exposure to the suffering of others (R.
J. Davidson & Harrington, 2002). Many benefits
have been found after cultivating compassion in
the clinical encounter, such as that communica-
tion through empathy can improve patient out-
comes (Neumann et al., 2009). Compassion can
be taught; our brains can form new connections
to produce new cells as well as sculpt existing
connections. This is called neuroplasticity. When
our brain faces a new challenge, it reorganizes
and restructures to respond to that situation. In
addition, our brain learns more established path-
ways and successful emotional regulation and
creates a healthy habit (Davidson & Lutz, 2008).
There is evidence that shows a change in neural
responses to suffering in individuals who were

taught compassion training and a new coping
strategy that fosters positive affect even when
confronted with the distress of others (Klimec-
ki, Leiberg, Lamm, & Singer, 2013). Furthermore,
increased altruistic behavior after compassion
training was associated with altered activation
in brain regions implicated in social cognition
and emotion regulation. These results suggest
that compassion can be cultivated with training
and that greater altruistic behavior may emerge
by understanding the suffering of other people
(Weng et al., 2013).

In his research, neuroscientist Ezequiel Gleich-
gerrcht posits that for medical practitioners, it is
important to understand where pain comes from
in order to develop strategies that prevent them
from having emotional burnout. Gleichgerrcht
concludes that professional experience seems
to desensitize physicians to the pain of others
without necessarily helping them down-regulate
their own personal distress. Minimum levels of
empathy appear necessary to benefit from the
positive aspects of professional quality of life in
medicine (Gleichgerrcht & Decety, 2014).
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Having understood that empathy and compas-
sion can be useful in addressing the particular
distress experienced by patients and health-
care professionals, this study aimed to design
a communication tool that would improve

the relationships between pediatric oncology
patients and nurses working in the pediatric
oncology ward of a hospital in Mexico City,
Mexico. We decided to approach the design
through a participation-based method.

Although a child’s right to participate in
their own healthcare is an issue which has
gained traction in research in recent years,
their participation is unsatisfactorily applied
in practice (Gilljam et al., 2016). Gaining a
better understanding of a child’s perspec-
tive regarding their experiences in health-
care can inform the design of more appro-
priate care for child patients (Gilljam et al.,
2016). By basing their design approach on
constructivist grounded theory, a researcher
can attempt to understand experience

and its meaning in the same way as partic-
ipants (Charmaz & McMullen, 2011).
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The concept of experience-based co-design
(EBCD) refers to the gathering of experiences
from participants to identify key “touch points”
- emotionally significant points - and assign pos-
itive or negative feelings to them (Bate & Rob-
ert, 2007). In addition to a focus on experience,
EBCD aims to engage users in the design process
through their active participation as co-design-
ers (Donetto et al., 2015). Although the results
of EBCD are mostly small-scale changes with-
in one service area, they have been found to
be immensely valuable to patients (Robertson,
Simonsen, & Simonsen, 2012).

An example of the implementation of EBCD is the
case of the UK-based User-Centered Healthcare

3. METHOD (DESIGN PROCESS)

Design (UCHD), a team of researchers and prac-
titioners from design and healthcare developing
methodologies for healthcare service design.
Their approach has a focus on people’s lived
experiences and a commitment to participation
in the process of design, as a means of ensuring
that what is designed is relevant to the practic-
es, needs and values of participants. Through
Experience Based Design (EBD), the UCHD works
together with patients, caregivers, and staff.
Rather than being a single prescriptive method,
EBD provides a range of techniques and tools
within a four-phase structure where participants
work together to capture and then understand
their lived experiences of healthcare, improve a
service based on this understanding, and mea-
sure the effects of change (Bowen et al., 2013).

Method (Design Process)

1. INTERVIEW WITH EXPERTS

4.DESIGN

7.DATA ANALYSIS

6. WORKSHOPS

Evaluation of
prototype

2.REB
3. WORKSHOPS
STAGE #1
-emotional
touchpoints
-evaluation of
existing material.
-co creating of a
STAGE #2

communication tool

4.DATA ANALYSIS
- Verifing of coding

5. DESIGN

IMAGE 1 illustrates the EBCD methodology employed in our research, in chronological order.
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The first step was to conduct a series of interviews with field
experts, where we were able to discuss topics of emotions,
the role and importance of compassion in the treatment
of pediatric oncology patients, and all topics of interest in
this paper (Sexton, 1980). Appendix 1 shows the full list of
interview questions. The following experts were interviewed:

a. Mariana Campos, psychologist:

Mariana Campos - the psychologist working at the pediatric oncol-
ogy ward of the hospital where this research was conduct-
ed - was interested in creating a communication tool that
was comprehensive and effective for working with children
during treatment. She was a key informant who introduced
and inducted the researcher-designer into the hospital’s
oncology pediatric ward by guiding a tour of the ward and
sharing her insights on the average patient journeys in the
hospital (Bate & Robert, 2007). Four semi-structured inter-
views to explore experiences in the pediatric oncology ward
were held in the hospital (Pope, Van Royen, & Baker, 2002).

The questions where a combination of: Descriptive questions,
Grand Tour questions, Typical questions, and Guided ques-
tions (“Asking descriptive questions - 26100 - UTS - StuDo-
cu,” n.d.). Together during these interviews, we co-created
the research design based on EBCD (Ledema et al., 2010)
and emotional touchpoints (Dewar, Mackay, Smith, Pullin,
& Tocher, 2010). In the final interview, we revised the feed-
back given by Emiliana Rodriguez Morales, and finalized the
initial design.

b. Emiliana Rodriguez Morales

Emiliana Rodriguez has a Master’s in Mind, Brain and Education
from Harvard University and a Bachelor’s degree in Physics
from the National Autonomous University of Mexico. Rodri-
guez currently works at Atentamente, a civil organization
specialized in mental and socio-emotional training. She was
selected to be interviewed due to her expertise and knowl-
edge on children and their emotions, and especially her
experience with teaching emotional regulation to children.
The question types asked were a combination of Descrip-
tive questions and Example questions (“Asking descriptive
questions - 26100 - UTS - StuDocu,” n.d.).
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Rodriguez also participated in a second interview,
where she evaluated the research design that
had been previously created with psychologist
Mariana Campos, and participated in a discus-
sion on the nature of emotions (“The Nature of
Emotion - Andrew S. Fox; Regina C. Lapate; Alex-
ander J. Shackman; Richard J. Davidson - Oxford
University Press,” n.d.). Together with another
expert in emotions, Rodriguez suggested that
we widen the emotional vocabulary employed
(“Atlas of Emotions | Map of Emotions | Paul
Ekman Group,” n.d.) (“Toolkit,” n.d.).

3.2REB

The next stage in the design process consisted
of obtaining written approval from the Research
Ethics Board (REB). The application process was
meticulous and relatively long because children
and nurses - the key subjects of our research -
are considered emotionally vulnerable.

In seeking REB approval, our main concern was
not contributing to the stress of the children or
nurses, as working with emotions can sometimes
increase disress. Psychologist Mariana Campos,
who works at the hospital and who had previous-
ly treated all patients involved in this research,
was present during our work sessions with all
parties, and was fully prepared to lead any nec-
essary intervention. These ethical concerns led
us to creating multiple workshop sessions for
our research, in order to separate nurses and
children, allowing children who feltindisposed to
postpone the session, and nurses to be divided in
groups to avoid heavily affecting their workload.

It was also decided that the researcher would not
interact directly with the patients or nurses. The
researcher acted as an observer, and psychol-
ogist Mariana Campos directed all sessions. To
avoid overwhelming the participants, the dura-
tion of each work session was 60 minutes or less,
as determined by the psychologist. Nurses par-
ticipated voluntarily and were informed of the

3. METHOD (DESIGN PROCESS)

research protocol through an informed consent
form. The pediatric patients who participated
were selected by the psychologist, and a consent
form was signed by their parents.

When working with the pediatric patients, all
guestions and comments were made through
play and words appropriate for their age, which
they understood and which did not generate con-
fusion or stress. The children were informed that
they could stop the session at any moment. The
workshops took place in an area of the hospital
already familiar to the participants*. Only audio
was recorded during the sessions; no video nor
photographs were taken.

* Note: Due to the unexpected situation relat-
ing to the COVID-19 pandemic, some workshops
were conducted virtually.

3.3 WORKSHOPS #1

After the REB approval was obtained, the first
workshop was conducted with the aim of iden-
tifying and understanding the needs and emo-
tions of all participants. This was the first stage of
co-designing the communication tool. Appendix
2 shows the full workshop agenda.

Participants

Four nurses and four children were invited to par-
ticipate in our Participatory Designing Workshop
(Robertson et al., 2012) in the oncology ward of
the hospital, located in the Observatorio neigh-
borhood of Mexico City. The workshop was led
by psychologist Mariana Campos and observed
by the researcher designer. The nurses are all
employed in the pediatric oncology ward. All four
of them are females between the ages of twen-
ty-five and sixty-five.

The pediatric oncology patient participants were
three females, two of 10 and one of 12 years of
age, and one male of 10 years of age. They have

Ll
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all been diagnosed with cancer or are in need
of a bone marrow transplant. The age range of
the children was chosen for two main reasons.
First, it was considered by the hospital staff to be
an age range within which children will be most
responsive to this play-workshop environment,
and able to communicate their thoughts and
express their preferences for communication
tools. Second, because in this particular hospital
the majority of the pediatric oncology patients
are within this range, it is believed that new com-
munication tools will have a positive impact on
the highest number of children.

Originally, four workshops were planned, but due
to the health situation the children were facing
and the tight schedule the nurses work under,
the workshops were divided. Three workshops
were done with the children, one where two par-
ticipants took part in an individual workshop,
and another where two participants engaged

workshop #1
Psychologist and children participant #1

A

7 N\

workshop #5
Nurse participant #2&3

A

in the workshop together. With the nurses, we
divided the workshops in two, where one was
held with transplant pediatric oncology nurses
and the other with pediatric oncology nurses.

Psychologist Mariana Campos invited nurses
and pediatric oncology patients to participate
by playing an active role in the creative pro-
cess (“Making Emotional Connections Through
Participatory Design - Boxes and Arrows,” n.d.),
through workshops aimed at developing a new
communication tool intended to improve the
nurse-patient interactions during painful oncolo-
gy procedures. These workshops were held at the
hospital. Psychologist Mariana Campos selected
patients, considering that they were suitable
to participate in the sessions based on her pro-
fessional knowledge of the patients’ states and
fitting the strategies to the particular specific
research participants (Charmaz, 2014).

workshop #2
Psychologist and
children participant #2

A

workshop #3

workshop #4
Nurse participant #1&2

Psychologist and children
participant #3&4

A A

A

pzychologist  nurse  children

IMAGE 2 shows the structure of the first round of workshops.
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The psychologist conducted the workshops while
the researcher took field notes, recorded the
sessions, and collected the materials created
by the children and nurses. As observed in the
Dewar (2010) research on the use of emotion-
al touchpoints as a method of tapping into the
experience of receiving compassionate care in
a hospital setting, the use of emotional touch
points helps people to get in touch with their
own experience. It also enables the development
of relationships with patients, families and staff
(Dewar et al., 2010). Participants were therefore
invited to engage with emotional touchpoints,
pairing emotions with touchpoints or experi-
ences during hospitalization, such as surgeries,
chemotherapies, consumption of medication,
canalization, among others (Dewar et al., 2010),
as well as activities that involved evaluating the
existing didactic material tools and designing,
drawing, or otherwise explaining their ideal toy
or tool (E. B. N. Sanders, Brandt, & Binder, 2010).
The analysis of the workshop led to exploring
more profound issues during the following ses-
sion (Charmaz, 2014).

Analysis

Our analysis involved different steps. First, a
read-through of collected field notes and open
discussion sessions with psychologist Mariana
Campos (Pope et al., 2002). Second, a session of
coding systematic code through content analysis
took place (Sexton, 1980). The session involved
a categorization of themes that led to the first
findings of the nature of the prototype (Emer-
son, Fretz, & Shaw, n.d.). The material created by
children and nurses was analyzed, grouped by
themes, and categorized to identify the relation
between the emotions presented by the children
and the nurses during the same experience or
touch point. After coding was finalized for the
purpose of triangulation and verification of the
coding, a session with Emiliana Rodriguez took
place to analyze the focus of the research and
the nature of the prototype (Emerson et al., n.d.
Bowen et al., 2013 ledema et al., 2010). We report
on these findings below.
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Findings

In their work, Simon Bowen, Kerry McSeveny,
Eleanor Lockley, Daniel Wolstenholme, Mark
Cobb & Andy Dearden (Bowen et al., 2013)
reported initial concerns about activities being
“daunting” from participants of their study. After
their workshop, participants agreed that shar-
ing their experiences “helped to build empathy
and cohesion in the project group.” Also, as in
their research implementing patient-centred
cancer care: “using experience-based co-design
to improve patient experience in breast and lung
cancer services, the majority of our participants
nurses and children felt vulnerable at certain
points in the pathway” (Tsianakas et al., n.d.).
Our workshops yielded similar results.

Below, we have divided our findings into three
categories. First, we present the conclusions of
Mariana Campos and the researcher. Second, we
present the children’s responses to the activities.
Third, we present the conclusions of the nurses
after participating in the activities.

a. Psychologist Mariana Campos and researcher

The aim of the first activity was to identify and
understand the emotions presented by both
children and nurses during the children’s hos-
pitalization (“Toolkit,” n.d.). Concluding on this
activity, psychologist Mariana Campos stated
that “children feel happy during hospitalization
when they are playing; when they are able to
receive visitors, especially visitors they don't
often receive such as their siblings; when they
are leaving, and when they receive good news
regarding their progress”.

The aim of the second activity was to analyze the
pre-existing didactic material available to the
children. Psychologist Mariana Campos observes
that she believes “that most of the time the psy-
chologist is the one who gives them toys and
the parents are the ones who give them love...
But then the nurses are the ones that give them
shots.”
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The first category of didactic material analyzed
was toys with medical content. For Mariana Cam-
pos, the positive aspect of these toys is that pedi-
atric oncology patients can easily identify them-
selves with the toys to then refer them to their
experience. Psychologists refer to this process
as “projecting.” Mariana Campos explains that
these toys allow the child to elaborate on the
experiences they have had while they are in the
hospital. She identifies them as a sort of free
therapy, as playing like this allows the child to
talk about the experience and assimilate every-
thing they have lived. As for these toys’ negative
aspects, Mariana Campos points out that they
are not always made with suitable materials for
hospitals. Sometimes they’re made with materi-
als that can’t be used in bone marrow transplant
or other treatment areas. Also, the images are
not always the best; she believes they should be
warmer so that the children can identify them-
selves with them. It's easier for a child to project
his feelings when the images don’t involve any
distress.

The second category of didactic material ana-
lyzed was illustrated children’s “feel better”
books. Based on Mariana Campos’ experience
working in the hospital, we learned that often,
children and even parents don’t read informa-
tional books or material. However, she believes
this category of illustrated children’s books are
good because children can identify with the char-
acters and project their own experiences onto
them. Though interactive stories are better, we
don’t have many aimed at the age group we are
focusing on in this research. The negative aspects
of this category of didactic material is that some
illustrated books available in the hospital show
images of sick children, which can cause the
patients distress if they identify themselves with
the image. Additionally, as with the previous cat-
egory analyzed, some of these books are made
of materials which cannot be brought into the
transplant area.

The third category analyzed comprised of games
with no medical content, which are reinterpreted

by inventing new rules aimed to talk with the chil-
dren about their emotions. For Mariana Campos,
this category of game is especially well suited for
distracting the children. She states that “while
you are playing together, the child can tell you
many things without realizing they are broaching
subjects that are normally uncomfortable, such
as pain.” These games, however, are made from
unauthorized materials and take a lot of time to
play, so they are not well suited for interactions
between nurses and children because of the lim-
ited free time the nurses have.

The aim of the third activity was to co-design (E.
B.-N. Sanders & Stappers, 2014) the new commu-
nication tool. For this, we understood from the
workshops that the communication tool should
reduce stress experienced by both the nurses
and the children during painful procedures. It
should empower the nurses and children; the
child should feel that they are in control of some-
thing during this stressful moment, because the
sense of powerlessness is identified as one of the
key factors that cause stress in a child. Conse-
quently, when the child loses control, the nurse’s
stress level rises. It should improve communi-
cation between children and nurses. It should
communicate to the child that the nurse is not
inflicting the pain or situation, as it is common
for the child to project his anger onto the nurse.
The tool, in conclusion, should connect the child
and the nurse on an emotional level, humanizing
them both to each other.

b. Children

The aim of the first activity was to identify and
understand the emotions presented by children
during the children’s hospitalizations (“Toolkit,”
n.d.). This emotional mapping exercise was used
to invite the patients to reflect on the emotion-
al impact of the touch points along the path-
way (Bate & Robert, 2007)(Dewar et al., 2010).
The most common emotions shown by chil-
dren during hospitalization processes are fear
and worry. 50% of pediatric oncology patient
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participants feel worried and sad when they
receive the news that they will be hospitalized,
and mostly all emotions they say they feel are
negative. When they are canalized or in a cathe-
ter process, 3 out of 4 children feel fear. One par-
ticipant expressed that she feels secure because
she feels safe, but the rest of the emotions are
negative, like worry and desperation. During
hospitalization, 3 out of 4 children feel sadness.
Other feelings expressed are anger, discour-
agement, and confusion. One participant says
she feels safe in the hospital but, at the same
time, stressed and with fear. While taking labs,
3 out of 4 children feel fear and 2 out of 4 feel
nervousness. During surgeries, chemotherapy
and radiation, 2 out of 4 participants feel fear
and confusion. The emotions the children feel
while taking medication were different for each
one. 3 out of 4 of the children associated taking
medicine with strong negative emotions such as
anger, desperation and discouragement. 2 out
of 4 children said they feel at peace, especially
when they finish taking them all. 1 participant
expressed only positive emotions, like a sense of
security and peacefulness. When given bad news,
all four children felt strong negative emotions
such as sadness, fear, concern, frustration and
desperation. 2 out of 4 felt sadness.

The aim of the second activity was to analyze the
pre-existing didactic material available to the
children within the hospital (E. B.-N. Sanders &
Stappers, 2014). Reflecting on this, the four chil-
dren who participated in this study stated that
they enjoy playing with toys during hospitaliza-
tion. All four had brought some of their favorite
toys from their homes to the hospital. Some men-
tioned that they faced problems bringing them
into the hospital due to safety concerns. They
stated that this personal object serves for relief.
The participants did not show deep interest for
reading or looking at illustrated books during
hospitalization. They don’t talk much about tech-
nology, though participant #2 mentioned that
what is most enjoyable for her is playing online
games with her friends.

In 1958, Donald Winnicott introduced the con-
cept of the Transitional Object (TO) - a blanket,
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stuffed animal, or other object chosen by the
child to serve a soothing and comforting func-
tion and lessen the stress of separation from the
child’s mother or primary caregiver (Rudnytsky,
1993). Children display a capacity to create and
maintain relationships with transitional objects
(Borenstein, 2019). Because children ascribe indi-
vidual meaning to their chosen TOs, it was estab-
lished that the prototype that would be designed
in conjunction with the children and nurses after
analyzing the results would not attempt to func-
tionas a TO, but rather as a complementary tool
that establishes touch points between the nurse,
the child, and their family members and loved
ones.

The aim of the third activity was to co-design
the new communication tool (E. B.-N. Sanders
& Stappers, 2014). All four pediatric oncology
patient participants said that what helped the
most during painful and complicated procedures
was being close to their mother, with some men-
tioning their father as well. They also mentioned
that the saddest momentis being separated from
their parents and their siblings, friends, and
grandparents. One participant also mentioned
her pet. They all drew toys and security objects
such as stuffed animals and blankets they had
during their hospitalization. All of these objects
were brought from home by the pediatric oncol-
ogy patients. One girl drew a pizza because “it
was the only dish that never changed flavor,” so
we associate this with comfort of something she
knew or relied on. When one participant drew her
family, she drew hugs and holding her mother’s
hand while in pain. Participant #2 states: “in fact,
every time I'm punctured, | lean on mom, | hug
her and close my eyes.”

c. Nurses

The aim of the first activity was to identify and
understand the emotions presented by both
children and nurses during the children’s hos-
pitalizations (Bate & Robert, 2007) (Dewar et
al., 2010) and to involve them in a collaborative
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identification of areas of opportunities and pos-
sible solutions (Ledema et al., 2010). When the
nurses have their first contact with a new patient,
3 out of 4 nurses report feeling positive emotions
such as happiness and excitement. 3 out of 4
feel excited by the idea of meeting a new patient
and look forward to it. One nurse experiences
only negative emotions since she does not like
working in the pediatric ward and prefers work-
ing with adults.

Testimony:

Nurse #4: | feel peaceful because | haven’'t had
any contact with them yet so it doesn’t cause
me... | feel concerned because | don't know what
I'm going to face, what parents I'm going to face,
what kind of parents. If they are cooperative and
help, that is great. And | feel happy because |
would be able to do something different or some-
thing else for that little person, right?

During catheter and canalization processes,
all four nurses feel negative emotions such as
stress, guilt, insecurity, and frustration. 3 out of
4 feel stressed and insecure.

Testimonies:

Nurse #1: | tend to get stressed; | feel a little
insecure depending on the patient. If they are
pediatric patients and they do not cooperate,
then it is a little worrying because you have to
hold them hard, and you have to try not to hurt
them. So yes, | feel that way.

Nurse #2: There are children who get very diffi-
cult, they don’t like needles. Sometimes when
their pulse is stressed, it gets ugly, because when
they are very small and stressed, they move a lot.
Yes, I've had to see a lot of that, a lot of struggle,
not even the parents can control them. We feel
bad because for many years they have been in dif-
ferent hospitals so they have seen many needles.
They feel quite scared. | have had cases where
you have to hold them by one hand and one foot.
That makes things more difficult, since

because they receive chemo their skin
becomes more sensitive.

During hospitalization, 2 out of 4 nurses feel
sad, 2 out of 4 feel astonished, and 2 out of
4 feel worried.

Testimonies:

Nurse #1: In hospitalization, we have to face
all kinds of situations. We feel happy when
we know that the graft has been successful,
and that everything is going well. It is sad
when we get bad news, because the patient
doesn't feel good. You feel worried when you
have to face things that are not very positive.

Nurse #2: And well, the hospitalization part
is sometimes sad because they stay for many
days. They feel, | don’t know, like locked up. It
sometimes is very difficult for them to have
contact with me because they do not see me
due to my mask and medical gear. It is very
difficult to show your emotions through your
eyes. Well, that part has caught my attention
alot. Because they don’t know that | am smil-
ing at them or that you are doing something
even though they don’t look at you. | don’t
know. | feel that communication is broken
and the relationship with the patient is cut.
Because you don’t see each other well. You
only see the other person’s eyes.

Nurse#4: Hospitalization scares me, because
I don’t know what I'm going to face. I'd be
afraid because | wouldn’t know what would
happen to that patient. And I'd be broken
hearted if something happened to him. Also,
during hospitalization you get attached to
this kind of patients. Even if it's a difficult
child, you always have contact with him and
you get attached. Even if the kid is rude or
has tantrums. And that will always cause a
mix of emotions.

When they take labs or medical screenings
such as blood samples, 2 out of 4 nurses feel
worried. Other emotions mentioned where
insecurity, stress and confusion.
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Testimonies:

Nurse#1: | tend to feel worried when | have a big
workload and | must go with a pediatric patient.
| feel worried because, well, you still have other
patients to look after or you have more things to
do. So, you don't know if they are going to arrive
and be screened, or how long it is going to take.

Nurse #2: It adds a little to the workload, right?
You tend to feel a little stressed, and some-
times the children do not cooperate. We have
talked about taking their samples very early in
the morning. It is something that bothers them
because we wake them up.

Nurse #4: As for the catheter and the IV, | feel
confident because | know how to do it. That is
one of my abilities. That gives me confidence. But
I'd also feel frustrated if | couldn’t do it. I'd feel
stressed because if the parents were pressuring
me and they only told me to do something but
wouldn’t help, we couldn’t do much. And guilty if
something happens, because maybe | had some-
thing to do with that. | know what that entails.
| am concerned about lab works, because they
determine if the patient stays longer or not.

During procedures like surgery, chemothera-
py, and radiation, 2 out of 4 of the participating
nurses feel worried. Other emotions stated were
stress, broken-heartedness, and confusion.

Testimonies:

Nurse #1: The main concern is how the patient’s
body will react. You have to be careful not to
ignore anything, right? To be able to react
immediately.

Nurse #2: They are very anxious or very frustrat-
ed. That also worries you: “Ah, poor thing”. They
arevery sad or very frustrated because they are
going to the operating room to have a catheter
placed or taken out. That s also difficult for them.

Nurse #4: | feel happy about procedures because
if everything goes well during surgery and the
chemo works, then the child will be okay.

As for giving medicine to the children, all four
nurses feel angry. 2 out of 4 nurses felt positive
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emotions in addition to negative emotions.
The positive emotions reported were grateful-
ness and safety. Other emotions reported were
frustration, guilt, astonishment, concern, and
discouragement.

Testimonies:

Nurse #2: As for medication, well, | tend to feel
confident, right? Because | know that what | am
doing has a therapeutic reason to cover their
needs. However, it is sometimes stressful and
kind of worrisome when they do not cooper-
ate at all. When medications are semi-oral and
they vomit or spit them out. Well, it is stressful
because | cannot scold them, right? Or tell them
to behave, because if you do, you are kind of the
bad guy.

Nurse #1: And as for medications, well, yes, there
might be some frustration or anger when they
don’t want to take them. Besides, well, | feel that
the responsibility falls on us. I mean, if they didn’t
take the medication, it's as if it was our fault.

Nurse #4: | have mixed feelings about medica-
tion. One, I'm grateful if parents cooperate. If
they help us. It is easier, less traumatic, and less
complicated for the child. But also, angry because
children are the reflection of adults. If the child
has tantrums and does not cooperate, we still
have to make them take the medicine. That's
when the nurse becomes rude and ugly, when
she doesn’t speak nicely, when she doesn’t know,
when she can’t... And that leads us to many med-
ical errors too.

When the children are given bad news, 3 out
of 4 nurses feel sad, 2 out of 4 feel frustrated
and astonished, and all feel negative emotions
such as concern, broken-heartedness, guilt and
discouragement.

The aim of the second activity was to analyze
the pre-existing didactic material available to
the children. In open interview questions, we
showed the nurses the existing materials, and
they agreed that distraction was useful, and that
for them, it's important that the children coop-
erate in the daily routine.
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Testimonies:

Nurse #1: However, what | have noticed here is that, for example, children who exceed the average
stay for transplants are the ones who become more difficult. Yes. They get tired of the routine;
they don’t want to do things anymore. And if they do, they do them in a bad mood, or they even
start fighting with their relatives for the same reason they don’t want to be here anymore. That'’s
when there are difficulties. We still have to give them their medicine, follow the routine, but they
don’t want to.

Nurse #3: So, | say that they don’t enjoy books much... Not books. No... They like toys. They do.
But that’s when you have already approached them. Because | think contact is the critical aspect.
That's first.

The aim of the third activity was to co-design the new communication tool. In response to the ques-
tion: What should this communication tool solve and communicate? nurses stated the following:

. Resolve attitude

. Security

. Interpretations

. Availability

. Resolve doubts

. Communicate education and information among staff
. Effective communication

. Resolve honesty

. Resolve conflict between us
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In response to the question: What affordances should it have? nurses stated the following:
1. Attitude

2. Companionship

3. Emotional help

4. Teamwork

5. Flexibility; not so many limits

6. Empathy

7. Consistency and communication between interdisciplinary team

8. Knowledge and education

In response to the question: What should the tool avoid? nurses stated the following:
1. Representation of angry or stressed nurses

2. Representation of needles

3. Representation of nurses who don’t know

4. Crying children

5. Closed rooms

Conclusion

The children and the nurses trust that the hospital, health professionals and the treatment pre-
scribed are adequate and helpful, and that their stays in the hospital are necessary. But the chil-
dren don’t feel an emotional connection with the nurses. They don't feel they are a team. Among
the many emotions mentioned by the children, isolation and loneliness are deep emotions that
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indicate their need and longing for human con-
tact (Fox, Lapate, Shackman, & Davidson, n.d.).
We observe that the emotions come from both
the physical pain and the emotional pain (Weiss-
bourd, 2009).

Psychologist Mariana Campos, expert in emo-
tional education Emiliana Rodriguez Morales, and
the researcher concluded, as ateam, thatitis not
wise to over-stimulate the children’s senses, and
to avoid incorporating the sense of smell into
any activities designed. In addition, visual stim-
ulation should be very subtle and abstract, and
avoid concentrating on graphic stimulation. The
nurses were concerned with the isolation kids
experienced and said that, in their experience,
video games disconnect them further, causing
them to neglect their every-day routines during
hospitalization.

While discussing the coding with expertin emo-
tional education Emiliana Rodriguez Morales, we
were impressed by the powerful and elaborate
minds these children have, perhaps because of
the process they are living and the work they
have done in therapy. They are extremely sensi-
tive and aware of their emotions. This is a good
opportunity to take advantage of: The power of
their mind. Another good opportunity is the trust
they feel or communicate about the processes
they are submitted to and the medication they
are prescribed.

3.4 DESIGN OF PROTOTYPE #1

A prototype can change the world, because in
interventions it allows people to experience a
situation that did not exist before. Prototypes
allow testing of a hypothesis (E. B.-N. Sanders &
Stappers, 2014).

The design process for this prototype involved
the four stages described by Sanders and Strap-
pers in their work. These include probes, toolkits,
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prototypes, and three approaches: pre-design,
generative, evaluative, and post-design. With-
in this process, nurses and pediatric oncology
patients are active participants of the genera-
tive and evaluative stages through a series of
interviews and trials of the prototype (Bate &
Robert, 2007).

Research has been conducted on the subject of
the use of music and sound therapy to alleviate
stress and improve immune system function. It
has been widely documented that stress can be
suppressive of various aspects of the immune
response (Brennan & Charnetski, 2000). In mod-
ern times, music is used in many facilities such
as hospitals, nursing homes, schools, and clinics
to help combat a variety of problems, including
anxiety. Relaxing music helps slow down heart
rates, breathing, thinking, and enables a person
to reach a deeper level of rest and tranquility. It
therefore can become a key tool to help relieve
stress and calm the mind (Clements-Cortés, n.d.).

Additionally, the strengths and limitations of the
available didactic materials were determined in
the workshops. Materials such as books and toys
worked well as complements to psychological
therapy, however, the nurses don’t have access
to these materials. The objective was to design
a tool that facilitates an emotional connection
being formed between the children and nurs-
es. Books and toys do not engage both parties,
therefore they do not serve that purpose. Addi-
tionally, the accessibility of these materials is
limited, as they are prohibited from certain areas
of the oncology ward for hygiene purposes.

On the other hand, the nurses stated that their
main task is to ensure their patients cooperate
with them and abide by their routines, and that
this becomes difficult to accomplish when pediat-
riconcology patients do not trust or feel an emo-
tional connection to them. However, the nurses
have little free time to devote to devising activi-
ties that enable them to bond with their patients.
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In response to these findings, it was determined
that the prototype would be an application,
accessible from smartphones, and based on
sounds rather than images (lyendo, 2017) . The
nature of the app would be based on establishing
emotional connections between the participants
(nurses and their pediatric oncology patients),
allowing them to discover the touch points in
which they often feel the same emotions. Smart-
phones were found to be possessed by the par-
ents of even the most underprivileged pediatric
oncology patients, as well as by all of the nurs-
es of the oncology ward. All parents and nurs-
es interviewed were familiar with smartphone
applications and able to operate them. There-
fore, they were determined to be an accessible
tool that does not require additional time spent
on specialized training.

During interviews, pediatric oncology patients
stated that they feel good when they seek con-
tact with the people they love or when they are
in contact with positive objects they are famil-
iar with. It was therefore determined that the
application would be used prior, during and after
painful and stressful procedures that the nurses
administered to the children, such as vaccines
or the taking of blood samples. The application
would allow the nurse and the patient to connect
on an emotional level before these procedures,
establishing touch points of compassion and
empathy between them. It is through design that
we can add spirit and aesthetic to the equation
of good engineering (“Programmers, designers,
and the Brooklyn bridge | Scott Berkun,” n.d.).

Mobile applications for meditation or music lis-
tening, such as Headspace or Spotify, are wide-
ly available. This prototype is instead focused
on establishing and nurturing a personal rela-
tionship of trust and an emotional connection
between the nurses and the pediatric patients
of the hospital’s oncology ward, through custom-
izable voice messages that can be recorded by
both parties. The shapes and colors displayed
in the user interface were muted to avoid over-
stimulating the users.

Description of Prototype #1

The application features a Welcome page that
displays two options: Instructions (which can be
skipped) and Start. By clicking Start, the user is
taken to the Home page, which is divided in three
sections: Create, Listen, and Reflect. Instructions
are available for all three sections, and there is
an option to skip the instructions.

The first section, Create, is divided into two sec-
tions: One that enables the user to record with
or without background sounds, and another that
records agreements, where the pediatric oncol-
ogy patient and nurse can record themselves
stating mutually beneficial agreements. Once
the user has recorded something, they are auto-
matically taken to the Listen section. The Lis-
ten section allows the user to play the different
recordings they have saved, organize their order,
and create playlists. The final section, Reflect,
allows the user to evaluate the recordings, reflect
on where and when the application was used,
and whether or not they found it useful.

3.5 WORKSHOPS #2

After the data collected from workshop #1 was
transcribed and analyzed, and the first prototype
(PT1) was created, a second workshop subdivid-
ed into six sessions was conducted to test the P1.
Appendix 4 shows the full workshop 2 agenda.
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workshop #1
Nurse participant #4,5,6,7,889
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A

workshop #6
Psychologist and
children participant #2

A

workshop #5
Psychologist and
children participant #1

A

o

workshop #4
Psychologist and
children participant #4

>

workshop #2
Nurse participant #2&3

A

workshop #3
Psychologist and
children participant #3

A

psychologist nurse children

Image 3 shows the structure of the second round of workshops.

The questions we asked the nurses and children
that were invited to engage virtually with the
prototype were based on the three elements of
good design by Essays on Design Engineering and
Project Management (“Programmers, designers,
and the Brooklyn bridge | Scott Berkun,” n.d).

The following are the most relevant takeaways
from the interviews. Appendix 2.

Workshop #1 and #2

For the first workshop, six nurses were gathered

and presented with the results from previous
workshops. They were invited to engage with the
prototype and later interviewed on their opinion
(“Toolkit,” n.d.“"EBCD: Experience-based co-de-
sign toolkit | Point of Care Foundation,” n.d.).
The second workshop repeated this dynamic,
with two nurse participants. The questions were
asked openly, and the participants were invited
to answer freely as a discussion.

As a group, all six nurses interviewed agreed
they liked the idea of an application using per-
sonalized sound recordings to help them con-
nect with their patients, though some concerns
were raised about presenting themselves as vul-
nerable to the children, as well as about time
constraints in their tight schedules. The group
agreed that the prototype’s user interface was
legible and easy to navigate. Regarding the pro-
totype’s graphic design, all six nurses agreed that
they would like the colors to be brighter, and for
the general design to be more child-friendly by
integrating illustrations or animations. Regarding
the integration of pre-recorded meditations and
breathing exercises to the prototype, the major-
ity of the nurses interviewed agreed that they
are interested in using an application to relax
and be in touch with their emotions.
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Testimony:

Nurse #2: | am interested in using this app on
my way home so | don’t arrive stressed with my
family; so | don’t yell at my own children and

get angry.

Through this interview, it was determined that an
introduction on the topic of compassion should
be added to the application. This could take the
form of an animation to motivate the nurses and
children to establish a connection between them
and with their own emotions. It was also deter-
mined that following interviews should focus on
collecting more personal stories from the nurses
to analyze.

A second workshop comprising of an interview
involving only two nurses was conducted. The
feedback was similar to the answers record-
ed in the first workshop. Both nurses agreed
that the tool would be useful to them, and that
establishing an emotional connection with their
patients would help them carry out their work.
They agreed that the prototype was simple to
navigate and suggested the word “Reflect” be
changed to something more child-friendly. Both
nurses suggested more colorful shapes for the
design.

Workshops #3, #4, #5, and #6

For workshops #3 - #6, four children were invit-
ed to engage with the prototype and later inter-
viewed on their opinion, individually. Each work-
shop interviewed a different pediatric oncology
patient. The interview questions were the same
as those asked in workshops #1 and #2.

All four children generally agreed that they liked
the idea of the prototype. The two children in
remission stage liked the initial design’s muted
color scheme: the other two stated they would
prefer livelier colors and shapes. All participants

agreed that they found the application easy to
use; one child stated there were words they did
not understand, but that they would ask their
parent or guardian to explain.

Testimonies:

Child Participant #4: | think it is a good idea
because it could help me to relax and not be so
scared before procedures in the hospital.

Child Participant #3: 1 would like a character with
colorful features. | like the colors, but | would
like them to be a little stronger or livelier. I like
the colors but not the tone so much. | would like
them more intense.

Child Participant #2: 1 would like to hear the voice
of someone from my family, especially my moth-
er. They often take my mom out of the room.

3.6 FINAL DESIGN PROTOTYPE #2

In response to the findings of the evaluation of
Prototype #1, the color palette and the script
were modified, and illustrations were added.
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IMAGE 4 shows the final prototype.
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Wome [ Inbiwetions . 4 .
Description of improvements:

[ = Color palette

The first color palette was chosen in a low intensity
- hue based on psychologist Mariana Campos’ expertise
“““““ - and experience with didactic material to induce a calm
mental state and to invite the participant to partake
in the action of interiorizing. Taking into account the
evaluation of the first prototype, we made the colors
less mild and more attractive based on the nurses
and children’s descriptions of what color palette they
would like (De, Rivas, Luisa, & Rodriguez, 2018).

Script

Taking into account the results of the evaluation of

the prototype and the suggestions given, we made
changes to the script. We summarized the instruc-
tions based on the understanding that both children
—T L i = — and nurses found the app intuitive while interacting
ST — with it, and the excess of instructions were not needed.
See appendix #4 for full script of audio instructions.

#

G il o
Keblbleelineg seelion
S g ¢
7

<<<<<

G o
mis creaciones. efl o creaciones
- 2 B H
,,,,,,,,,,,,,,,,,,,,,,,,, : — Ml
ustrations

zcomote ayude? 2 comoteayude?

<<<<<<<< In response to the suggestions to make the proto-
type more user-friendly, we created some illustra-
e = tions of a nurse and a child and added more texture
to the backgrounded (De et al., 2018). The interac-
e tion and structure of the app stayed the same, since
they were able to interact and understand it easily.
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Through their work, Freshwater and Stickley argue that emo-
tion plays a crucial role in the development of effective and
meaningful relationships between patients and healthcare
professionals (Freshwater and Sickley, 2004). Their claim
is supported by others who believe that moral support is
essential to the practice of caregiving (Kleinman, 2012). Jean
Decety, a neuroscientist specializing in developmental, affec-
tive, and social neuroscience, defines empathy as a process
by which positive and negative emotions are shared (Decety
and Meyer, n.d.). Applied in the clinical encounter, empathy
has shown to yield myriad positive results, including the
possibility to examine how to protect patients and health-
care professionals from experiencing distress. Despite this,
empathy in medicine remains an undervalued and under-
studied topic (Riess, 2010; Schattner, 2012).

Experience-based co-design (EBCD) engages users by gathering
their experiences and taking them into account, thus making
them active participants in the design process (Donetto et
al., 2015). Our study aimed to create a communication tool
that would improve the relationship between child cancer
patients and nurses working in the pediatric oncology ward
of a hospital in Mexico City, Mexico.

As stated in the Methods section, we interviewed field experts
who helped outline two workshops. In the first workshop,
participants were able to provide key insights on their expe-
riences and needs, from which we built an emotional map
that elucidated the main concerns that the communication
tool would address. The findings of our study can be divided
into two sections. The first section focuses on the process
of building and testing our prototype. The second section
reflects broadly on the reach and limitation of this study,
specifically in the context of Mexico. We expand on these
sections below.

1. The emotional states of nurses and children

Though the pediatric oncology patients that participated in this
study appear to understand that the treatment given by
nurses is necessary, they feel that the nurses are distant or
in a hurry, and don’t understand their relationship to the
nurses as that of a team. On the other hand, nurses appear
aware of an emotional disconnection between them and
their pediatric oncology patients, despite reporting that they
feel empathy and attachment towards them. Nurses also
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report feelings of exasperation when they face
difficulties with making the children cooperate
with treatments. Nurses are interested in build-
ing a relationship based on trust and compassion
with their patients.

In the emotional map, we can observe that, for
the nurses, the process of meeting a new patient
is generally pleasant and accompanied by pos-
itive emotions such as excitement. As the clini-
cal encounter evolves, however, these emotions
transform and give place to negative emotions
like fear, despair and anger. Nurses shared that
they feel stress when facing a patient’s lack of
cooperation in taking their medicine or engaging
in treatments, or when the patient is distract-
ed by activities such as video games. As they
mention, these scenarios make their daily tasks
take longer, and hinder other procedures. We
observed that nurses lack the tools to manage
these situations, which generate an emotional
disconnection between both parties.

Psychologist Mariana Campos mentions that
during hospitalization, children tend to have
regressions, which means that they regress
to previous stages of their development. They
seek protection, yearning for the most basic care
experienced in their earlier ages. Therefore, itis
to be expected that children look for their pri-
mary caregivers, a blanket, or something warm,
which we observed in the interviews.

An important finding during the interview and
workshop processes was that the child partici-
pants have an acute emotional awareness, per-
haps due to their constant therapy work with
expert psychologists. They are accustomed to
identifying and communicating their emotions.
One common thread between the children is a
feeling of isolation, and of missing their homes
and loved ones. Nurse participants in this study,
however, do not receive therapy, and they report
difficulty with handling their emotions. Nurse
participant # 6 reported feeling insecure about
showing vulnerability when displaying emotions.

4. DISCUSSION

€€
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Below, Image 6 displays the emotional map

that was drawn as a result of the inter- Bad News SAD
views and workshops. Through it, we IN_PEAGE
identify the emotions reported by the partic- ANGRY
ipants and the moment in which these panalzaton A
emotions arise. This emotional map was a SECURE
crucial part of the design process because HEART_BROKEN
. . 5 Hospitalization DISCOURAGED
it determined what the prompts given by
the application prototype would be. WORRIED
Labs
NERVOUS
Medication CONFUSED
DESPERATE
STRESSED
News FRUSTRATED
HAPPY
EXCITED
Procedures INSECURE
ASTONISHED

GUILTY

The lines show the connections between
emotions and touchpoints. The thickness of
the lines illustrates the number of partici-
pants that mentioned a particular emotion
during the workshop. The size of the box of the
emotion represents the amount of times this Child
emotion was mentioned during the workshop. Nurse

Time Emotion
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Bad News

SAD

Canalization

IN_PEACE

ANGRY

FEAR

Hospitalization

SECURE

DISCOURAGED

Labs

Medication

WORRIED

CONFUSED

News

DESPERATE
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Procedures

EXCITED

INSECURE
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Time

Child

Nurse
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Emotion

4. DISCUSSION

In Image 7, the emotional map was streamlined
to reflect only the most prevalent emotions
presented. Emotions that were mentioned

by only one participant were removed.

The emotions that we visualize in the
emotional map are predominantly negative.
This leads us to conclude that emotional
relationships are complicated, and they do not
create a productive environment for nurses
and children to connect and cooperate.
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The next stage involved analyzing the data collected from the . The PT1 responded to the children’s feel-
first workshop and designing the initial prototype (PT1). ings of isolation and nostalgia by allowing them
In this stage, it was determined that the PT1 would be a to record custom audios of their loved ones and
mobile application based on sounds, to avoid over-stimu- reminders of joyous memories.

lating the participants’ visual senses, which Psychologist
Mariana has found in her work in the hospital to trigger
emotional responses more easily than other senses. Based
on psychologist Mariana Campos’ observation that children
can enter a melancholic emotional state after a visually
stimulating video call with their loved ones, we ensured that
the interface of PT1 maintained their awareness of their
hospital surroundings. By only incorporating sounds into
the PT1, we grant participants control over what to record,
manipulate, or erase, enabling them to choose what relaxes
them. Nurse participants mentioned that children appear
isolated after they spend prolonged time interacting with
screens, and that this makes it difficult for the nurses to
connect with them. For this reason, PT1 is intended to be
low interaction in front of the screen.

. It allowed children and nurses to have
a moment in which, together, they established
and recorded agreements through negotiations,
to listen back to them during painful or difficult
procedures. In this way, the nurse and patient
had a space for connection that was mediated by
a concrete tool which was used equally by both
participants, because the interface is the same
for children and nurses.

2. An EBCD method is helpful to address
abstract emotional conditions, and is innova-
tive in Mexico

To the best of our knowledge, there is no liter-
ature in Mexico that addresses emotional pro-
cesses through an EBCD methodology. Our find-
ings showed that all participants recognized the
necessity for a communication tool, were eager
to participate in the design process, and found
the resulting prototype to be engaging and help-
ful. This leads us to conclude that there is an area
of opportunity in exploring an EBCD methodolo-
gy and design thinking to address abstract and
complex problems such as those that are linked
to emotions.

The nature of the P1 application is intended to help establish an
emotional connection between pediatric oncology patients
and nurses of the pediatric oncology ward; to generate an
affective bridge of communication between patient and
nurse by using technology - which is something that chil-
dren currently value and are familiar with it - and to support
the nurses in the daily procedures they are tasked with by
creating communication strategies. An example of these
strategies is the possibility of recording verbal agreements
through the application. In order to cooperate and form a
healthy relationship, first both parties should avoid being
in a state of alert or stress. Connection is very difficult to
accomplish in a state of alertness, stress, worry, or anger
(Fox, Lapate, Shackman, & Davidson, n.d.). By accessing
relaxing sounds or the sound of a family member through
this application, we hope to lower this state of anxiety in
participants, so they can then begin making agreements
and forming an interpersonal connection.

Later, the second workshop consisted of allowing participants
to test the prototype, and then collecting their feedback.
Finally, the data was analyzed and employed to create a
second prototype (PT2). From the participants’ feedback,
we concluded that:

BETWEEN NURSES AND CHILDREN IN THE ONCOLOGY PEDIATRIC WARD.
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Due to the vulnerable health situation of the child cancer patients This paper has contributed to the understanding of how incor-

40

who participated in this study, as well as the hectic and
ever-changing schedules that the nurses work under, many
of the workshops had to be rescheduled. Furthermore, all
contact with participants was mediated by Mariana Campos,
the hospital’s psychologist, which represented an additional
constraint.

In March of 2020, while this study was being carried out, the

COVID-19 pandemic struck Mexico. Participants of this study
were transferred to a different hospital, and access to them
was further complicated due to understandable concerns
of public health. It is worth noting that though the children
appeared to remain in stable psychological conditions, the
nurses reported feeling more stress than usual.

BETWEEN NURSES AND CHILDREN IN THE ONCOLOGY PEDIATRIC WARD.

porating participants in the design process of a tool intend-
ed for their use can be beneficial by drawing from their
experiences. The prototype that resulted from our work at
the pediatric oncology ward of the hospital in which this
research was carried out shows that the needs, desires and
experiences of end-users can serve as the guiding design
principles of a tool aimed at helping them navigate highly
stressful situations.

Adding the voices and testimonies of participants remains pend-

ing, as this would require permission from the REB, and the
process was understandably halted due to the COVID-19
pandemic. In the future, we would aim to record more feed-
back from participants to further our understanding of the
prototype’s reach and limitations. Additionally, Child Partici-
pant #4 suggested customizing the prototype. We agree that
this could be an added stage of the design process. Finally,
in the future we would like to include children of different
age ranges to test their responses.

It is important to continue generating tools that facilitate asser-

tive communication between the members of a healthcare
circle, including patients, family, physicians and all other
medical personnel, since the different complex situations
that may arise during treatment are evident.

(84
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APPENDIX 1

Mariana Campos
Interview 1
1.Tour of oncology ward.

Psychologist Mariana Campos gave a tour of the
oncology pediatric ward

2. Explanation of HOPI group specialized in pedi-
atric oncology.

Psychologist Mariana Campos gave a profile
of HOPI: HOPI is a group specialized in pediat-
ric oncology and works primarily in the Centro
Médico ABC hospital in Mexico City, Mexico. This
multidisciplinary team is made up of experts
including oncologists, bone marrow transplant
experts, surgical oncologists, nutritionists and
psychologists.

3. Canyou describe a treatment journey of a pedi-
atric child in this oncology ward.

. Description of the most common patient jour-
ney inside it. She gave a general profile of the
patients and their treatments.

4. Can you show me the didactic materials you
have and how you used them.

Existing materials where categorize in three:
Category #1 didactic toy that has medical con-
tent (like a memory card with illustrations of sick
children, doctors, medical tools, etc) Category
#2 lllustrated children’s ‘feel better’ books that
have questions, exercises and drawing material
(all of them have cancer related topics). Category
#3 common bored games.

Interview 2

The researcher designer shared information on
Participatory design and touchpoints to co create
a research design.

1.What are the most important touchpoints that
a nurse and a child share?

-The journey for the children starts prior to hos-
pitalization, it all begins when their parents tell
them that they have to go to the hospital and
stay for indefinite time. They will come and go

during their treatment. For the nurses it starts
when meeting a new patient.

-Hospitalization: daily hospital routines.
- Catheter or canalization process.

- Laboratory exams

- Medication

- Procedures: chemotherapy, radiation, surgical
procedures.

- Bad news
Interview 3

The researcher presented the proposal for the
research design to Mariana to evaluate:

Open discussion on the Research Design.
The workshops where divided in three sections.

-Pairing emotions with touchpoints or experienc-
es during hospitalization,

-Evaluating the existing didactic material tools.

-Designing, drawing, or otherwise explaining their
ideal toy or tool.

Interview 4

- Revision of final research design to present to
REB.

Emiliana Rodriguez

Interview 1

1.Explanation of project and research design
2.Comments on Research design.

Interview 2

Verifying of the coding.

-Itis important to pay attention and understand
through coding the negative emotions that arise
in children and nurses during treatment and the
methods they use to calm themselves.

-In the nature of the security object may lay the
nature of the communication tool.

-An emotional state that is not mentioned as such
but is very evident is the feeling of isolation.

BETWEEN NURSES AND CHILDREN IN THE ONCOLOGY PEDIATRIC WARD.

-In children: There a need or yearning for human
contact and a need for going back to what they
know and love.
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APPENDIX 2 Category #1 Category #2 Category #3
PAEDIATRIC ONCOLOGY PATIENTS Examples of the material that were presented Examples of the material that were presented Examples of the material that were presented
to the children: to the children: to the children:

Introduction (5-10 Minutes)

Activity 1
(25 Minutes)

ayuda al nifio con cAncer

The objective of this activity is to answer the
questions:

What didactic tools they have been presented in
the past that have been useful and which ones
haven’t and why? What characteristics do they
believe are key to create a successful communi-
cation tool?

SO ?\.)
é @
. .

The children will be presented with 3 different
types of materials that have been used in the
past to discuss. This will be discussed using age
appropriate language.

'C? ;\,}3

" Aurora Mortera I 5
§

Las aventuras de
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Activity 2 (15 Minutes)

Create your journey in the Oncology Pediatric
Ward.

What are the critical processes of communication
where compassion is required as a tool? What
are the most common emotions during each pro-
cedure? These questions will be discussed using
age appropriate language. The patients will be
presented with a timeline of their hospitalization
process with an emotional vocabulary to pair
with crucial moments.

This are the elements that the timeline will
include:

a. The news. You will have to go to the hospital.
b. Arriving to the hospital.

c. Catheter or canalization

d. Studies: lab, blood, Xray, etc

e. Procedures (operations, chemo, radiation, etc)

f. Hospitalization - eating - sleeping - routine
everyday procedures.

Emotional vocabulary:

sadness, excited, exasperated, distressed con-
fused, insecure, loved, safe, guilty, grateful,
relieved, happy, frustrated, heartbroken, at
peace, worried, astonished, discouraged, among
others.

Instructions:

1.Please add to each stage of your timeline and
emotion. It can be more than one.

2.Please answer this question: In case the expe-
rience was negative: Is there something or some-
one that help you through this stage. In case the
experience was positive: what or who enhance it?

Activity 3 (15 Minutes)
Please answer the following question?

What kind of toy do you like to play with the
nurses and the psychologist when you are in the
hospital? The psychologist will ask all of them to
create a description with drawings and/or with
words of the toy. How will they do it? colors, pen-
cils, crayon, markers and papers.

Conclusion

NURSES OF THE ONCOLOGY PEDIATRIC WARD

INTRODUCTION
(15-20Minutes)

Presentation of the workshop to the nurses:

1.Understanding the affordances on compassion
as a communication tool.

The psychologist will do an introduction of what
is compassion, empathy, compassionate com-
munication and its affordances. Definition that
will be presented: Compassion is characterized
by feelings of warmth, concern and care for the
others, as well as a strong motivation to improve
the other’s wellbeing, this tool is very conve-
nient when handling a crisis. Singer and Klimecki
. (Singer, T., & Klimecki, O. M. (2014). Empathy
and compassion.)

After defining compassion the psychologists
will explain the difference between empathy
and compassion: “In contrast to empathy, com-
passion does not mean sharing the suffering
of the other: rather, it is characterized by feel-
ings of warmth, concern and care for the other,
as well as a strong motivation to improve the
other’s wellbeing. Compassion is feeling for and
not feeling with the other.” Singer and Klimecki
. (Singer, T., & Klimecki, O. M. (2014). Empathy
and compassion.)

2.The psychologist will explain why they are invit-
ed to this workshop:

BETWEEN NURSES AND CHILDREN IN THE ONCOLOGY PEDIATRIC WARD.

We need your help in codesigning a new commu-
nication tool with the affordances of compassion.

Geared towards providing a useful implement
that enhance communication and resource to
nurses to facilitate uncomfortable, but neces-
sary medical procedures, such as catheteriza-
tion. The best way to understand what nurses
and children need to ask them directly.

Activity 1

(15-20 Minutes)

Create a patient journey in the Oncology Pedi-
atric Ward.

The objective of this activity is to answer the
questions:

What are the critical processes of communication
where compassion is required as a tool? During
critical moments and painful procedures design
a journey of the interaction between patient and
the nurses: How is the interaction and the com-
munication? What emotions arise in the patient
and in themselves?

The nurses will be asked to draw a timeline
from the moment they have contact with a new
patient until the treatment finishes, they will be
asked to write an emotion they feel in specific
touchpoints in the interaction with the patient.

Journey

a. First contact with patient, introduction

b. Catheter or canalization

c. Studies: lab, blood, Xray, etc

f. Procedures (operations, chemo, radiation, etc)
f. Hospitalization

- eating - sleeping - routine everyday procedures.

g. bad news

7.APPENDICES

Questions:

1.0n this stage what emotion arises in these
conflicts? Here some examples: Sadness, excit-
ed, exasperated, distressed confused, insecure,
loved, safe, guilty, grateful, relieved, happy, frus-
trated, heartbroken, at peace, worried, aston-
ished, discouraged, etc.

Activity 2

(25-30 minutes)

Analyzing past efforts. The objective of this activ-
ity is to answer the questions:

What didactic tools they have been presented in
the past that have been useful and which ones
haven’'t and why? What characteristics do they
believe are key to create a successful communi-
cation tool?

The nurses will be presented with 3 different
types of materials that have been used in the
past to discuss.

n
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Category #1 Category #2

Examples of the material that were presented Examples of the material that were presented
to the nurses: to the nurses:

- Natali Dafne Flexer

de ayuda al nifio con cAncer

{
Pinchazos
vV punciones
¢Qué podemos hacer para aliviar el dolor?

2D

>

JANAEE

S
AR

lustraciones d& >
Samantha Garcia Rios 4
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Category #3

Please observe this existing game that is often
used, note how we in the past normally change
the rules to suit every situation and we have cre-
ated new rules and a new story.

Please answer the following questions?

1.What are the affordances this game, good and
bad qualities?

2.Would you like to share an experience using
this material? It can be positive or negative.

Examples of the material that were presented
to the nurses:

Activity 3

(25-30 minutes)

Analyzing results and co-design a low fidelity
prototype.

The objective of this activity is to gather charac-
teristics for the new communication tool.

The nurses will be presented with a pre sketched
paper that will have three columns. The nurses
will have a pen and will be asked to write words/
sentence in the three different columns here the
instructions.

For column #1

Please write words or sentences describing what
the communication tool must solve, be like and
communicate.

For Column 2

Please write words describing what affordances
the communication tool must have.

For Column 3

Please write words and adjectives describing
what it must not be.

Conclusion and thank you
(5-10 minutes)

The psychologist will thank the nurses for their
time and will remind them of ways to contact
the researcher.

* Conclusion: 5 minutes

There is a 15-20 minutes buffer that allows for
overtime and bathroom breaks if needed.
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APPENDIX 3

Evaluation of Prototype

Workshop #1

Six nurses participants #4,5,6,7,8&9

Question #1

What do you think of the idea of recording voices,
sounds, songs, and stories to create audios that help
you through the most difficult times in the hospital?

- Asagroup they agreed they generally liked the idea.

- One nurse mentioned she feltinsecure about shar-
ing her feelings with the children. She felt that made
them more vulnerable.

- There was a little concern on the accessibility of
the app, because of social

- One nurse states that she believed it was practical
because they miss family members a lot.

- Time was a concern since they feel that time is
limited and they like having their routine.

Question #2

Is the application easy for you to navigate through
it? Did you understand the instructions? What are
they missing?

- All six participants understood the instructions.
They did not have difficulties with the application’s
usability.

Question #3
Do you like the design, colors and shapes?

- All participants agreed they would like the colors
to be brighter.

- Participants requested illustrations and animations
to make the app more child-friendly.

- When psychologist Mariana Campos explained
to them that the colors were also to include them,
they responded that since it was for pediatrics they
didn’t mind.

Question #4

What do you think of the idea that there are pre-re-
corded meditations and breathing exercises so you
can listen to them?

- The majority of the participants are interested in
accessing reflective questions and breathing exercis-
es to be in touch with their emotions, to relax, and
to be more sensitive.

- Quote: | am interested in this app to improve my
mood, | need help with that, and this could also help
us reach between us.

- Quote: | am interested in using this app on my way
home so | don't arrive stressed with my family, so |
don’t yell at my own children and get angry.

Question #5
Is there anything that you would like to add?

- The nurses displayed concerns about showing inse-
curity to the children. They don’t want to show they
might be nervous during a procedure.

- They were concerned about the use of words with
negative connotations such as “hurting"”. They don’t
like the idea of negative actions or comments.

Workshop #2

Two nurses, Nurse #3 and Nurse #4.

Question #1

What do you think of the idea of recording voices,
sounds, songs, and stories to create audios that help
you through the most difficult times in the hospital?

- They like the idea of incorporating audio and want-
ed to know if it was possible to incorporate images
as well, such as pictures or emoticons.

- They like the idea of connecting with the children
and getting to know them better through the applica-
tion. They also like the possibility of using the Reflect
section as a communication tool that enables both
participants to understand each other’s emotions
and connect.

- The commented on how children play games with
friends and connect.
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Question #2

Is the application easy for you to navigate through
it? Did you understand the instructions? What are
they missing?

- They understand instructions and mentioned no
problems with usability.

- They suggested to change the word “Reflect” for
something else. They believe it is difficult to under-
stand, and believe the question “How do you feel?”
is more direct.

Question #3

Do you like the design, colors, and shapes?
- They suggested more colorful shapes.
Question #4

What do you think of the idea that there are pre-re-
corded meditations and breathing exercises so you
can listen to them?

They like the idea.

Question #5

Is there anything that you would like to add?
Children

Workshop #3

Children Participant #3

Question #1

What do you think of the idea of recording voices,
sounds, songs, and stories to create audios that help
you through the most difficult times in the hospital?

* Quote: | like it. | was not sure about the recording
voice, but | like the idea. | would like the voice to be
a kid, to feel more connected with someone my age.

*Quote: | like the idea of recording the voice of some-
one with relaxing background sounds. That makes
me feel better.

Would you like a character?

*Quote: Yes, more than a photography of a child |
don’t know.

Question #2

Is the application easy for you to navigate through

7.APPENDICES

it? Did you understand the instructions? What are
they missing?

*Quote: | understood everything, it is easy to use. |
would only change the voice.

Question #3
Do you like the design, colors, and shapes?

*Quote: | would like a character with colorful features.
| like the colors, but | would like them to be a little
stronger or livelier. | like the colors but not the tone
so much. | would like them more intense.

*Quote: | feel that the design and shapes make it easy
to use.

Question #4

What do you think of the idea that there are pre-re-
corded meditations and breathing exercises so you
can listen to them?

*Quote: Those exercises annoy me, | am very hyper-
active, and they stress me. | get easily distracted.

Do you think this exercise could help others?
*Quote: Yes, because not all people or kids are like me.
Question #5

Do you enjoy the stories? What would you like to add?
Would you like to share a story?

*Quote: | would like to share one of the 40 stories or
more | have. | would add something to keep children
busy or entertain them with the nurses, a game or
an activity. | would love to give ideas.

Workshop#4
Children Participant #4

Question #1

What do you think of the idea of recording voices,
sounds, songs, and stories to create audios that help
you through the most difficult times in the hospital?

*Quote: | think it is a good idea because it could help
to relax and not be so scared before procedures in
the hospital.

Do you think it is good for nurses and children?
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*Quote: Yes, because in this way it helps the nurses
express themselves with the children.

Question #2

Is the application easy for you to navigate through
it? Did you understand the instructions? What are
they missing?

*Quote: It is easy to use for me yes, because | have
interacted with phones it is easy.

Question #3
Do you like the design, colors, and shapes?

*Quote: | like it, but | would change the colors to more
lively ones. | like the colors but make them more
intense. | like the shapes and design.

Would you like a character?

*Quote: | would like if we could create our own char-
acter and interact with it. Maybe make a story of your
life with your own images.

What about the voice?

*Quote: Depending on the character, match the voice.
If 1 choose my mother, | would like it to have her voice.

Question #4

What do you think of the idea that there are pre-re-
corded meditations and breathing exercises so you
can listen to them?

*Quote: Yes. | like the idea of the background sounds.
The sound of the sea makes me sleep. | also enjoy
nature sounds like wind, birds, or people walking on
grass. | have heard on YouTube relaxing sounds and
enjoy them.

Question #5

Do you enjoy the stories? What would you like to add?
Would you like to share a story?

*Quote: Yes, | would love to share a story.

Workshop #5

Children Participant #1

Question #1

What do you think of the idea of recording voices,
sounds, songs, and stories to create audios that help
you through the most difficult times in the hospital?

*Quote: Yes, it could help many children say what
makes them feel better.

What would you have recorded, for example, when
you went to the transplant unit?

*Quote: Don't be afraid, it will never hurt, you are
going to be safe, don’t think about what'’s going to
happen, don’t be nervous.

*Quote: Everybody likes the sounds of nature; it
makes everybody happy.

Would you have like for these phrases to be recorded
by someone from your family?

*Quote: Yes, from my mother and father.
Question #2

Is the application easy for you to navigate through
it? Did you understand the instructions? What are
they missing?

*Quote: Yes, | think it would be easy for me. Maybe
some words that | don’'t understand but my parents
would help me.

Question #3
Do you like the design, colors, and shapes?

*Quote: | would change some colors, add a color blue
so it looks more colorful. Light colors, not intense.

*Quote: | like the shapes.
Question #4

What do you think of the idea that there are pre-re-
corded meditations and breathing exercises so you
can listen to them?

*Quote: Yes, | would like that. Maybe stories. That is
a good idea, breathing exercise. | could use it during
my PET SCAN that makes me super nervous. | never
know if they are going to inject me, and | get super
nervous.

Question #5

Do you enjoy the stories? What would you like to add?
Would you like to share a story?

*Quote: | would like to share stories.
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Workshop #6

Children Participant #2

Question #1

What do you think of the idea of recording voices,
sounds, songs, and stories to create audios that help
you through the most difficult times in the hospital?

*Quote: | like it, | have use recorded voices to relax.
Question #2

Is the application easy for you to navigate through
it? Did you understand the instructions? What are
they missing?

*Quote: Yes, itis easy. The shapes make it seem easy.
Question #3

Do you like the design, colors, and shapes?

*Quote: The shapes makes it easier, | like it.
Question #4

What do you think of the idea that there are pre-re-
corded meditations and breathing exercises so you
can listen to them?

*Quote: Yes, | would like stories that help me to relax.
Question #5

Do you enjoy the stories? What would you like to add?
Would you like to share a story?

*Quote: | like the stories if you are going to hear them
while you are getting punctured. When they tell you
they are going to puncture you or use a needle, you
get super nervous.

How could we use this app for those moments?

*Quote: | would like to hear the voice of someone from
my family, especially my mother. They often take my
mom out of the room.

|l would like to hear a voice of someone counting.
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APPENDIX 4

Bienvenida

INICIO.

<BACK

Maria: sin miedo <3

mis creaciones

[

<«

Saltar

mis creaciones

mis acuerdos

mi diario

>

Instructions Audio Script

This application seeks to help you in difficult times
when you are in or outside the hospital. It can help
you calm your body and mind so that you can feel
better by recording feel good sounds, songs, voices,
agreements, stories, jokes, riddles that relax you.
You can create many beautiful recordings from the
sound of the sea, to your grandparents telling a joke
or your brother saying a phrase like "Everything will
be fine". You can organize, hear and rate them over
and over while you reflect on how your creations are
helping you.

Create: Here you can record all the sounds that
make you feel good.

Click 1 My creations: Record your powerful
creations and check out the background sounds.

Click 2 My agreements: Make a compromise and a
powerful pact between nurse and patient so you
can both give and receive. Need an example? Check
out the listening section.

Click 3 My Diary: Create your audio diary feel free
to record anything you desire.

Maria’s example: Hi my name is Maria and the first
times | went to the hospital, | was very afraid that
my catheter would be connected, every time my
mom warned me that we would soon go to the
hospital, it came to my mind that they were going to
inyect me and that's why | didn't want to go to the
hospital. When | went to the hospital, | didn't have
such a bad time, it was just that one moment in
particular that scared me the most and made me
angry with the nurses. It made me so nervous that |
couldn't control my body, so | moved, the nurses
became super nervous, then sometimes they hurt
me more ... Then one day, my psychologist and |
decided to make a regulation between the nurses
and myself, these regulations included agreements
that would help me and my nurse in difficult times.
One of the agreements was that nurses, my parents,
psychologists and | danced to my favorite song,
which | recorded in my application. Another
agreement was that my mom took me by the hand
and recorded my dad saying to me: "It is going to
happen, it is going to end, everything is going to be
okay" "It will not hurt so much, the nurse will do it
with great affection". And so he could have the
support of mom and dad, even if one of them wasn't
there.

INICIO

escucha

escucha

mis creaciones  misacuerdos mi diario

Maria: sin miedo <3
05:32

Renata: mente relajada
05:32

<BACK

Renata: mente relajada

mis creaciones

—_—

©

«

B

»
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This application is divided into three sections:
Create, Listen and Reflect. Click on each one to
learn how to use them.

Click 1 Create: Here you can record all the sounds
that make you feel good. Let's create sounds that
make you feel calmer in the hospital.

Click 2: Listen: Here you can listen to your beautiful
creations and organize them. Also you can find
some fun examples to get you inspired and some
meditation exercises to help you relax even more.

Click3: Reflect: Here you can decide which of your
creations have helped you and how.

Here you can listen to your beautiful creations and
organize them, create your own playlist for each
special moment. Also, you can find some fun
examples to get you inspired and some meditation
exercise to help you relax even more.

Click 1 Maria’s example: Listen to Maria, a patient
in the hospital tell her story on how she overcame
her fear of needles.

Click 2: Renata’s example:Listen To Renata’s story
anurse that got very stressed during central venous
catheterization and how her loved ones helped her
overcome the fear.

Renata’s example: My name is Renata and | am a
nurse in the hospital. Sometimes it makes me
nervous, uncomfortable and very stressful to
central venous catheterization in very young
patients for fear of hurting them. Actually, | am
capable of it, only sometimes at that particular
moment | get stressed. Sometimes | get so nervous
that | cant control my body. So one day | recorded
sounds of nature that | like and relaxed in the
application, | listened to those before stressing,
then | recorded together with my patients, sounds
that relaxed both of us, we put those sounds during
the catheterization. | also recorded my husband, my
daughter and my coworkers saying phrases like:
YOU CAN! You are a great nurse and everything is
fine!". And | listened to this audio in my most
difficult moments, especially before going through
problematic patients.
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