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ABSTRACT

Objective: present the development of a prototype software (MensSans) to assist women diagnosed with
breast cancer in performing the therapeutic treatment with Mindfulness. Methods: the methodological
process was based on the prototyping model and in this work the project was elaborated considering the
steps of bibliographic survey, definition of requirements, design of the system and implementation. Results:
The application provides the Mindfulness program following the eight-week model, in which a sequence
of text and audio materials is presented to the user to use during the week, issuing alert notifications at the
preset times for sessions. Conclusion: this tool promotes a healthy interaction with technology that can bring
instant and lasting benefits at different times of cancer treatment through a schedule that collaborates with
the integral and continuous exercise of full attention.

Descriptors: Breast cancer; Mindfulness; App; Technology; Mental health.

RESUMO

Objetivo: apresentar o desenvolvimento de um protétipo de software (MensSans) para auxiliar mulheres com diagnoéstico de cancer de
mama na realizagio do tratamento terapéutico com Mindfulness. Métodos: o processo metodoldgico se fundamentou no modelo
de prototipagéo e neste trabalho o projeto foi elaborado considerando as etapas de levantamento bibliogréfico, defini¢do de requisitos,
projeto do sistema e implementagao. Resultados: o aplicativo fornece o programa do Mindfulness seguindo o modelo de oito semanas,
no qual uma sequéncia de materiais em texto e dudio é apresentada ao usudrio para utilizar durante a semana, emitindo notificagdes
de alerta nos horérios previamente estabelecidos para as sessdes. Conclusao: esta ferramenta promove uma interagao saudavel com
a tecnologia podendo trazer beneficios instantdneos e duradouros em diferentes momentos do tratamento oncoldgico por meio um
cronograma que colabora com o exercicio integral e continuo da atengéo plena.

Descritores: Cancer de mama; Atengao Plena; Aplicativo; Tecnologia; Satide mental.
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RESUMEN

Objetivo: presentar el desarrollo de un prototipo de software (MensSans)
para ayudar a las mujeres con diagnéstico de cancer de mama a realizar
el tratamiento terapéutico con Mindfulness. Métodos: el proceso
metodoldgico se basé en el modelo de prototipacion y en este trabajo
el proyecto se elabord considerando las etapas de estudio bibliografico,
definicion de requisitos, disefio del sistema y la implementacion.
Resultados: la aplicacion proporciona el programa del Mindfulness
siguiendo el modelo de ocho semanas, en el que se presenta una secuencia
de texto y audio al usuario para su uso durante la semana, emitiendo
notificaciones de alerta en los horarios previamente establecidos para
las sesiones. Conclusion: esta herramienta promueve una interacciéon
saludable con la tecnologia y puede aportar beneficios instantaneos y
duraderos en diferentes momentos del tratamiento oncoldgico a través de
un cronograma que colabora con el ejercicio completo y continuo de la
atencion plena.

Descriptores: Cancer de mama; Atencion completa; Aplicacion;
Tecnologia; Salud mental.

INTRODUCTION

Breast cancer is a type of malignant neoplasm that mainly
affects women. According to the National Cancer Institute
(INCA) in 2018, 59,700 new cases of breast cancer were found
in Brazil.! When detected at an early stage, less aggressive
treatment with better success rates is possible. However,
there is a delay of women in the search for the diagnosis,
as they ignore or do not notice the first symptoms of the
disease, which are often subtle.

Historically, cancer is a disease very mystified by society,
has been linked to several possible causes without proof
and has acquired meanings related to guilt, punishment,
deterioration, pain and death,? attributions that were little
softened with the clarifications arising from the advance of
medicine. The initial diagnosis of cancer can be interpreted
by the patient as a threat of death.” And when the woman
receives confirmation of the diagnosis of breast cancer,
she faces stages of internal confrontation, such as denial of
the disease itself. These feelings that involve Psychological
barriers created by fear develop loads of insecurity that
aggravate patients’ psychological distress, making it difficult
to accept the disease and to engage in treatment.

Cancer is diagnosed by biopsy, an exam used to identify
breast lesions. It is a minimally invasive procedure, but
however minor it may be accompanied by experiences of
anxiety, pain and fear of the unknown.® Treatment may
involve chemotherapy, causing hair loss, which can have
even more psychological impacts on women, as well as
Mastectomy, which is the main treatment for breast cancer.
According to data from the Brazilian Society of Mastology
(SBM), 70% of women who were diagnosed with breast
cancer in Brazil needed to have total breast removal.®

The breast represents for the woman several intimate
factors in which the lived or desired experience of
motherhood is included. Therefore, the mutilations and
disfigurements that breast cancer treatment can cause in the
body can raise fears? and harmful effects on the woman’s
self-esteem in the face of the impossibility of exercising

her role. In addition to the affective bonds between mother
and child, the breast represents the woman’s identity,
her femininity, her relationships, her experiences, and her
roles in society. Breast cancer treatment interferes with
this identity, often leading to feelings of low self-esteem,
inferiority, and fear of partner rejection.?

Complementary treatments are being employed to care
for the mental health of people with cancer. Meditation
Therapies and Cognitive Behavioral Therapy (CBT) -based
interventions have been shown to be effective in improving
the psychological quality of these patients.*” Mindfulness
has been widely used for significant improvements in
quality of life®. Therefore, the objective of this paper
is to present the development of a software prototype
(MensSans) to assist women with breast cancer diagnosis
in the therapeutic treatment with Mindfulness, in order
to provide greater user involvement with breast cancer.
practice and the session schedule.

The Mindfulness importance for mental health

Coming from the Buddhist tradition Mindfulness uses
meditation techniques as a way to provide acceptance of
the present, leading to experience each moment in an
integral way, being aware of the events that are taking
place in the mind and the activities that are taking place
at every moment. Mindfulness encourages breaking with
the habits of thought and behavior that prevent us from
enjoying life to the full, for much of self-criticism and inner
judgment arises from the way we usually think and act.’

The main Mindfulness-based intervention program
focused on anxiety and stress is Mindfulness-Based
Cognitive Therapy (MBCT), which originated from the
original Mindfulness-Based Stress Reduction (MBSR)
program. Stress Reduction), created in the 1970s.'°
The different techniques included in this program enable the
practitioner to perform quick sessions lasting from 3 to
8 minutes, helping to avoid uncomfortable situations of
tension, anxiety or stress in the midst of routine daytime
activities. The full implementation of the program lasts
eight weeks and may contain one or more daily sessions,
leaving the practitioner free to organize their schedules.
Throughout the program and improvement of techniques
the practitioner may have developed a self-control that
enables the visualization of thoughts that are happening in
the mind without judging them, and can choose whether
to dive into them and feel them, or just observe them,
so it is. It is possible to avoid reliving stressful experiences
or leading to unexpected low self-esteem.

The program follows instruction on the practices to be
performed and relaxing music audios to be heard during
training, the outcome of the sessions being dependent on
the individual’s involvement and commitment. When the
practitioner is cautious about participating in the program,
it is recommended rather than getting involved that he
or she initially learn about the intensity of the program
and the challenges of committing to the practice along
with its benefits.’ In one of the techniques the individual
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directs your attention to specific parts of the body such
as feet, hands, abdomen or foci of pain, stimulating the
perception of these regions. In this way, it is possible to
reconnect oneself and establish a more intimate connection
of mind and body, stimulating a visualization that better
analyzes past or future situations, and interpreting them
with external factors that do not alter or interfere with the
now. Mindfulness invites you to experience each moment
and offers a new way to relate to trauma and distress by
learning to be present in your emotional experiences.?

The benefits of mindfulness are demonstrated in several
studies, including: open and controlled intervention
study,® review of empirical studies and randomized
controlled trials," systematic reviews and meta-analyzes.'*"
These studies demonstrate the effectiveness of mindfulness
in empowering the individual to deal with remaining
thoughts and difficult-to-accept situations, thus contributing
to the reduction of suffering and the achievement of higher
levels of life satisfaction. Important and long-term health
benefits can be seen that are demonstrated by changes in
mood, increased creativity and physical and mental vigor®,
as well as a reduction in psychological symptoms such as
rumination, thought suppression, fear of one’s emotions
and difficulties with emotional regulation."!

The use of this therapy has been shown to be beneficial
in women with breast cancer, because in addition to its
contribution to self-esteem, this therapeutic practice
strengthens the immune system for a better treatment
recovery. When used in surgical patients before procedures,
it improves recovery time and reduces postoperative pain.'
Mindfulness can be used to treat anxiety and the onset of
depression in patients during or after cancer treatment
when it can be difficult to resume normal life. Working
in the latter case as a recuperator of psychological effects,
improving well-being, preventing recurrent depression,
and helping to deal with future problems.

Using the application as a therapeutic
alternative

Technology has been advancing strongly, and the
number of smartphone purchases in Brazil is increasing.
According to research by the Gettlio Vargas Foundation
of Sdo Paulo (FGV-SP), one smartphone per inhabitant
was found in 2018."° User demand for these devices has
stimulated the development of different startups, which
are technology-based start-ups in general that make their
apps available on a network, providing facilities and new
life experiences. According to a survey by the Brazilian
Startup Association (ABStartups), the market for these
technologies has doubled in six years in Brazil. In 2012 there
were 2,519 startups registered in the association, and in
2017 this number reached 5,147 companies.'® In healthcare,
innovative applications have become indispensable for
patients by bringing their treatment routines closer to
the physician’s care. But this practice of health in mobile
devices that use wireless technologies, such as phones,
cell phones and other devices, is still an emerging field,"”

and needs tools in the mental health area to address specific
difficulties of individuals.

There are numerous applications that commit to mental
health promotion, which despite informing its features and
functionality, do not exactly fulfill its purpose. A survey
by Mani et al.,"” targeting applications that indicated
Mindfulness practice found that only 4% of the 700
applications identified in the survey provided mindfulness
training and education, and although many applications
claimed to offer Mindfulness practice to Most of them did
not have this purpose. The same research also found that
there was only one randomized trial involving a single
English therapeutic application, Headspace. Thus, it is
necessary to make available technologies that perform
this therapy in its entirety, and that collect results during
its course. For while there is growing evidence of the
positive effects of face-to-face training programs, it is
not clear whether Mindfulness applications can really
deliver benefits."”

METHODOLOGY

The MensSans application project that aims to apply
Mindfulness techniques to women with breast cancer
was built using the methodological process based on the
prototyping model defined by Pressman, 18 in which
the prototype may go through refinement steps in case of
emergence of new needs.

In this work the project was elaborated considering
the following steps: i) bibliographic survey, in which
we obtained a more detailed knowledge of Mindfulness
techniques and their health benefits to women affected
by breast cancer, this understanding made available
the course of mindfulness following the 8-week model
interactively; ii) definition of requirements, which used
knowledge acquired in the previous phase to assess project
needs and indicate its functionalities; iii) system design,
in which demonstration screens were created for data
inputs and outputs, considering its usability in order
to obtain a better user interaction with the application;
iv) implementation, which defined the technology for
software development, including programming languages,
databases, and development environments.

The application has a hybrid feature in which part of
the content is included in the complicated version and
another part is remotely loaded from a web service, which
is a file hosting server with database service. Its screens
were designed with elements that made it intuitive, making
it easier to use. In its structuring and programming were
used the HTML (HyperText Markup Language), CSS
(Cascading Style Sheets) and JavaScript. The compilation
of the application was done through the Apache Cordova
tool, where you can get versions to run on Android and
iOS operating systems, which are enabled to work on
smartphones, tablets, and other compatible mobile devices.

The storage of some information such as the schedule
of established practice hours is done through the database
available on the user’s device, and the data of users who
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register for use of the tool, as well as the questionnaires
completed by them, are sent to a web service, where remote
queries of JavaScript Object Notation (JSON) files are
performed to obtain data allocated to it.

This project did not require the approval of the Ethics
Committee, as it did not involve research with human beings.

RESULTS

The app provides the Mindfulness program following
the eight-week model, in which a sequence of text and
audio materials is presented to the user for use in the
sessions that will be held throughout the week. During
the application of this program in person, without the
aid of any tool, practitioners face difficulties in meeting
the schedule, because as the sessions progress and the
user feels better ends up forgetting to perform therapy
sessions. The app issues notifications that alert the user to
previously set times for their sessions, and the relatively
close proximity to the smartphone makes it possible not
to be restricted in places and times to practice.

The patient’s poor attention to the program is also due
to the individual’s involvement in many external thoughts
such as work, studies, concerns, and stressful situations
such as cancer treatment itself. It is important to note that
the course must be taken in its entirety so that lasting
benefits can be gained, since “The mind may take time
to fully reconnect with the body as countless networks
in the brain must be reprogrammed and strengthened””’

In the application’s home screen (Figure 1) the user
has a summary of the activities being executed, and quick
access links to practice. The user will have the freedom
to choose daily which session to practice or even repeat,
as well as opt for quick sessions that help relieve stress
immediately. So you can also choose to follow the schedule
week by week with sequential sessions set by the app itself.

Figure 1 - Application Home Screen, as a summary of
practices performed. Self elaboration.

9

Sessoes
praticar agora »

Semana
continuar semanas »

130 Ynues.a

7 Dias
de pratica

f@ Cronograma # Alivio Répido

For each week of the Mindfulness course a new activity
script is proposed (Figure 2), containing text and audio
materials to perform during the sessions (Figure 3).
The user is led to each session sequentially, and by
selecting the “practice” option, they will have access
to the textual material for understanding Mindfulness
concepts and understanding the technique that will be
performed at that stage. At the end of the reading, the user
can practice with accompanying relaxing audio specific
to the current session.

Figure 2 - Schedule of activities to perform during one week.
Self elaboration.

Cronograma

of - JoloJo*

Semana 2

Figure 3 - Audio playing during a session. Self elaboration.

Praticando

Pratica da Exploracdao
Corpo

Semana 2

In order to evaluate the quality of the therapeutic practice
and to know the user’s mental state during the program,
a self-reported depression, anxiety and stress self-report
questionnaire, DASS-21 (Depression, Anxiety and Stress)
was applied at the end of each week. Scale), which is in the
public domain and is commonly used to measure symptoms
of depression and anxiety." The user should indicate levels
0,1,2 or 3 for each item requested, as shown in figure 4.
Check the Figure 5 The full DASS-21 questionnaire.
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Figure 4 - Questionnaire for evaluation of the week. Self
elaboration.

Questionario

Indique como vocé se sentiu na
Semana 2

0~ Nao se aplicou de maneira alguma
1~ Aplicou-se em algum grau ou por pouco tempo
2 Aplicou-se em um grau considerével ou

por uma boa parte do tempo

3 - Aplicou-se muito ou na maioria do tempo

Achei dificil me acalmar

Nao consegui vivenciar nenhum
sentimento positivo

Figure 5 - Depression, anxiety and stress self-report
questionnaire (DASS-21). Self elaboration.

DASS-21

Nome Data__ /__/

Por favor leia cada uma das afirmagdes abaixo e assinale 0, 1, 2 ou 3 para indicar
quanto cada afirmagao se aplicou a si durante a semana passada. Ndo ha respostas certas
ou erradas. No leve muito tempo a indicar a sua resposta em cada afirmagao.

A classificagdo é a seguinte:

0 — ndo se aplicou nada a mim

1 — aplicou-se a mim algumas vezes

2 — aplicou-se a mim de muitas vezes

3 — aplicou-se a mim a maior parte das vezes

1 Tive dificuldades em me acalmar 0 1 2 3
2 Senti a minha boca seca 0 1 2 3
3 Nao consegui sentir nenhum sentimento positivo 0 1 2 3
4 Senti dificuldades em respirar 0 1 2 3
5 Tive dificuldade em tomar iniciativa para fazer coisas 0 1 2 3
6 Tive tendéncia a reagir em demasia em determinadas situagdes 0 1 2 3
7 Senti tremores (por ex., nas maos) 0 1 2 3
8 Senti que estava a utilizar muita energia nervosa 0 1 2 3
9 Preocupei-me com situagdes em que podia entrar em pénico e 0 1 2 3

fazer figura ridicula
10 Senti que ndo tinha nada a esperar do futuro 0 1 2 3
11 Dei por mim a ficar agitado 0 1 2 3
12 Senti dificuldade em me relaxar 0 1 2 3
13 Senti-me desanimado e melancélico 0 1 2 3
14 Estive intolerante em relagéo a qualquer coisa que me

impedisse de terminar aquilo que estava a fazer 0 1 2 3
15 Senti-me quase a entrar em panico 0 1 2 3
16 Nao fui capaz de ter entusiasmo por nada 0 1 2 3
17 Senti que ndo tinha muito valor como pessoa 0 1 2 3
18 Senti que por vezes estava sensivel 0 1 2 3
19 Senti alteragdes no meu coragdo sem fazer exercicio fisico 0 1 2 3
20 Senti-me assustado sem ter tido uma boa razdo para isso 0 1 2 3
21 Senti que a vida ndo tinha sentido 0 1 2 3

DISCUSSION

The user interaction with the smartphone helps in the
implementation of therapies like Mindfulness in breast
cancer patients, because through the application the user
can interact with the treatment in different environments
and times, giving the freedom to organize a schedule in
which it is. You can manage your schedules. Its use may be
established during cancer treatment or when it has already
been completed. However, the user-defined therapeutic
program does not disregard the guidance of a healthcare
professional, given that the purpose of the application is to

add qualities to treatment outcomes, and that it functions
as an element that causes long-term changes in moods,
happiness, and well-being.’

In a simple search for the word “Mindfulness” on
PlayStore (Android App Store), you could identify just
two free apps targeted at this practice. However, they do not
conduct assessment questionnaires about users’ technology
or mental state after applying the techniques or reading
instructional materials, and the only source of information
found about the quality of these applications is the ratings
left on their app store page. In a simple search in the sources
of articles available on the internet, no studies involving
these applications were found. It is noteworthy that these
searches were performed only for consultation merit, and
to demonstrate the need for applications directed to the
elements studied here.

CONCLUSION

The publication of this app is a breakthrough within
technologies for therapies for women with breast cancer
that are exposed to the impact factors on physical and
mental health presented here. Using Mindfulness, the app
promotes healthy interaction with technology through
quick and dynamic access to materials that provide
instruction on treatment steps and practice follow-up
audios. Its intuitive structure enables the elaboration of
a schedule that collaborates with the full and continuous
exercise of mindfulness, which can bring instant and lasting
benefits at different times of cancer treatment.

The Mindfulness program in its face-to-face version has
shown significant results in cancer-affected individuals, but
there are few ways to attest to its benefits when practiced
with the aid of an application. Thus, the presence of a
questionnaire to be completed after each week of mindfulness
practice that aims to evaluate reports of symptoms of
anxiety, depression and stress, allows to verify if during the
development of the meditation sessions the user presented
improvement of his / her own subjective state.

Thus, with the spread of the use of this tool it will be
possible to identify how each user applied Mindfulness,
time spent in sessions, treatment abandonment, disease
stage, among others. The results obtained through the app
can contribute to the implementation of new content and
new ways of interacting with the tool, and corroborate
MensSans as a beneficial and easily accessible therapeutic
alternative for breast cancer patients.
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