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INITIAL REFLEXIONS

Working with technology in interdisciplinary settings is
a trend that meets the demands of the contemporary world,
in which science and innovation come together to seek fea-
sible, affordable and sustainable solutions in the globalized
world. In this context, health occupies a prominent place,
as technology and digital transformation are consolidated
through strategies and tools that favor actions at all levels of
health care (protection, promotion, prevention, and care), as
well as the management of services, processes, and people.

In experiencing this reality and understanding the dynamism
of humanity, the University of Fortaleza (UNIFOR - Universidade
de Fortaleza) strives to develop electronic health (e¢health) projects in
an integrated and interdisciplinary manner. These actions are per-
formed from the Training and Integration area of the Information
Technology Application Center (NATT - Niicleo de Aplicagio em
Tecnologia da Informagio). This sector is responsible for conducting
interdisciplinary projects that promote the integration of applied

computing research in the most diverse areas.

In this context, there is a special look at health that, since
2014, has had the intensive participation of undergraduate, master
and doctorate students, as well as Computer Science, Computer
Engineering, Marketing and Communication, Administration and
Health (courses in Psychology, Nursing, Medicine, Physiotherapy,
Collective Health, Nutrition and Speech Therapy) professors and
researchers, in joint projects.

It is believed, in the academic context, that one of the ways to
boost and enable interdisciplinary projects is the creation of spaces



and programs based on the use of methods and tools that allow and
systematize this integration. To this end, UNIFOR’s ehealth team
has jointly organized a working method in which collaboration and
co-participation are the cornerstones of the entire process.

It is noteworthy that this ehealth research group, along this
trajectory, has already established national and international partner-
ships, seeking to learn and collaborate continuously with other in-
stitutions and researchers of excellence. With experience in this area
of knowledge, technology and health, they are associated in search
of faster, more comprehensive and sustainable solutions to the prob-
lems experienced in reality.

In this book, we present some experiences that go through
a scientific, theoretical and technical foundation, and of practical
application. The book begins with a theoretical approach in which
the focus is on the introduction to chealth and the strategies for
evaluating and validating these technologies. In the second part of
the book, we demonstrate the application of chealth in designing
tools for improving health care in 14 chapters that bring successful
experiences that can inspire readers.

In the spectrum of ehealth technologies, the experiences pre-
sented involve mobile health (mHealth). This is from application
design, development, and validation (chapters 1, 2, 3, 5, 7, 8, 9,
11, 12, 13, and 14); health information systems - HIS (chapter 4);
eLearning (distance learning) associated with mHealth (chapter 6).
In addition to these, chapter 10 presents a netnographic approach,
showing how a social network provides discussions about the profes-
sionalism of the obstetrician.

We also emphasize that we chose as a method called User
Centered Design (UCD) for the conception, development and val-
idation of technologies, in projects carried out at UNIFOR. This
method is in line with similar methods used in the projects of the
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national and international partners participating in this work. The

term UCD was coined by Donald Norman in his research lab at the
University of California. It is a broad denomination that describes
a philosophy and framework of processes and design methods (not
restricted to interfaces or technologies), in which potential end users
of the product, process or service influence the project model. This
makes the technology conceived and developed in a contextual way,
under the eyes of those who will actually use it.

UCD is a multi-stage problem-solving process where the us-
ability goals, user characteristics, environment, tasks, and workflow
of a product, service, or process receive wide attention at every stage
of the process. It is precisely with the concern of making technolo-
gies more accessible and decisive in the health setting that we share
this work with the scientific community, hoping that many new

works, ideas and solutions may spring from this reading.

Raimunda Magalhaes da Silva, Christina César Praga Brasil e
José Eurico de Vasconcelos Filho
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SECTION 1

THEORETICAL-METHODOLOGICAL
FRAMEWORK



INTRODUCTION ON eHEALTH
TECHNOLOGIES

Citia Pereira, Duarte Ferreira, Priscila Maranhdo, Liliana Correia, Jorge Félix,
Ricardo Cruz-Correia

EHEALTH EVOLUTION AND DEFINITION

EHealth definition has evolved much since its initial use in
1999. At first, the concept meant “Internet medicine”, i.e., anything
related with health that used the Internet. More recently, Eysenbach
defined “chealth is an emerging field in the intersection of medical in-
formatics, public health and business, referring to health services and
information delivered or enhanced through the Internet and related
technologies'!). In a broader sense, the term characterizes not only
a technical development, but also a state-of-mind, a way of think-
ing, an attitude, and a commitment for networked, global thinking,
to improve health care locally, regionally, and worldwide by using
information and communication technology”. Due to the limita-
tions of these definitions, it is suggested that it can be better defined
using a conceptual model including 3 prominent but overlapping
domains: (1) health in our hands (using eHealth technologies to
monitor, track, and inform health), (2) interacting for health (using
digital technologies to enable health communication among prac-
titioners and between health professionals and clients or patients),
and (3) data enabling health (collecting, managing, and using health
data)”®?. In the same study, it is suggested that eHealth initiatives
that are most impactful include elements from all three domains.
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The scope of eHealth is broad and focuses in health-related
technology, its usage and impact on health. In this chapter, we make
a general approach on EHealth technologies, we report on their im-
pact on healthcare, research and health policies, we present a sum-
mary of the World Health Organization (WHO) view on EHealth,

and finalize with some open questions that are current hot topics.

EHEALTH TECHNOLOGIES

Healthcare organizations and governments have been invest-
ing resources in health information (HI) technology to optimize
patient care, improve clinical practice, prevent medical errors, and

s 351 With the widespread intro-

reduce costs, among other concern
duction of computers and HI systems (HIS) to support the provision
of healthcare, the availability of easily accessible electronic health
data has increased dramatically. A new paradigm emerged in the
practice of medicine and health research thanks to the quantity and
quality of available information. Electronic Health Records (EHR)
have been developed to integrate patient data and help healthcare
professionals to make the best decisions!®. Although there are many
different technologies associated with eHealth, we feel that the most
used and described in literature are: (1) electronic health records, (2)
artificial intelligence and decision-support systems and (3) mhealth

and telemedicine.

ELETRONIC HEALTH RECORDS

A patient record is a set of documents containing clinical and
administrative information regarding that specific patient, support-
ing communication and decision-making in daily practice while en-

14



abling different users and purposes. Computer-based patient records

have been considered essential tools for the provision of healthcare
in the past 35 years even though their true cost-effectiveness still
needs more research. Currently, health care activities strongly rely on
electronically collected patient data; these data, additionally, can be
used to feed big data-driven health care projects that, among other
objectives, seek reliable predictors of health outcomes. This high-
lights the importance of storing high quality and complete data, not
only to support clinical practice but also to facilitate effective clinical
research. In fact, health care professionals need to deal with a great
volume of EHR data in activities that are heavily dependent on in-
formation access, as well as the way it is processed, managed, and
made available.

The data recorded on EHRs results from the processes of
healthcare provision and, to be fully understood, it is essential for
the person performing data analysis and interpretation to know such
processes. In the current healthcare scenario, patients usually go to
various places that provide care, such as public and private hospitals,
clinics, laboratories and others. At each institution, at each patient
visit, a new record is created and stored, resulting on a huge amount
of data being stored and spread across several sources, frequently us-
ing systems that were designed without fully accounting for these
sharing needs.

With the patient records distributed in many heterogeneous
and non-interoperable repositories, it is hard to consolidate and ex-
tract data. Nevertheless, the information available in healthcare insti-
tutions has the potential to be very valuable, including economically,
due to the existing amount of data and the decisions they describe.
Thus, many efforts have been made to empower researchers into an
effective use of EHR, promoting a better understanding of the vari-
ables that are collected and stored, including their valuable opinion on

15



the design of more user-friendly and clinical and research optimized
EHR. One example of such an effort is the open EHR standard that
will be briefly described in a subsequent section of this chapter.

ARTIFICIAL INTELLIGENCE AND DECISION-
SUPPORT SYSTEMS

Artificial Intelligence (Al) is defined as a field of science and
engineering concerned with the computational understanding of
what is commonly called intelligent behavior, and with the creation
of artifacts that exhibit such behavior”. Al techniques deeply de-
pend on labeled big data and computing power. In some health care
scenarios these requirements are now fulfilled. The use of Al in med-

icine can have a major impact at three levels:

o for clinicians, e.g. via rapid and accurate image inter-
pretation;

*  for health systems, e.g. improving workflow and having
the potential to reduce medical errors;

. for patients, e.g., enabling them to process their own
data to promote health.

The implementation of Al-based clinical decision support sys-
tems (CDSS) is one of the most promising applications of Al, tak-
ing advantage of the use of machine learning techniques to improve
prediction beyond those provided by more traditional rules-based

systems!®l.

Current limitations and concerns to the use of Al in medi-
cine include bias, privacy and security, lack of transparency, accuracy,
productivity, and patient—doctor relationship®. The dependence of
Al on data quality also stresses the importance of proper design and
use of EHR systems. Therefore, it is expected that, in the future,

16



the systems will be increasingly more autonomous, going beyond

making recommendations and suggestions about a clinical issue to
autonomously performing certain tasks such as patient screening?l.

MHEALTH AND TELEMEDICINE

Another area that emerged from the use of technology in
health care is an abundance of mobile health (mHealth) applica-
tions that intend to improve the delivery of care!"!. Mobile phone
usage has been rapidly increasing worldwide, both in high-income
countries, where mobile phone subscriptions may already exceed the
population, and in many low- and middle-income countries, where
the number is expanding very fast. mHealth is being used for:

*  patient communication, monitoring, and education;

*  to reduce the burden of diseases linked with poverty;

*  to improve access to health services, clinical diagnosis,
and treatment adherence;

*  for chronic disease management.

Nevertheless, and although mHealth is growing in popularity,
evidence supporting its efficacy is still limited!"?.

E-HEALTH IMPACT
Health Care

EHealth applies communication and electronic technologies
to manage health. An example is the possibility to have remote con-
sultations that allow, at least in some specific situations, to provide
patient counseling, fast access to remotely collected patient data,
promoting monitoring/support, and consequently facilitating diag-
nosis and treatment, while avoiding a face-to-face appointment*..

17



EHealth technologies can improve healthcare efficiency by re-

ducing its cost, allowing high mobility, and wide information access
and distribution. However, some authors state that the most relevant
consequence of EHealth is to provide an improvement in health-

114 Nevertheless, the cost-effectiveness of eHealth

care service quality’
technologies remains controversial. Cord et al. found that the use
of EHR, one of the most widely implemented eHealth technology,
can reduce overall healthcare costs once the data infrastructure is
established™. In contrast, another study has shown that evidence
of costs and benefits for decision making is still limited and that
it is difficult to confirm whether the implementation of eHealth
interventions has a measurable impact on the cost-effectiveness of
healthcare!™®l. A systematic review performed in 2018 showed that
the current evidence is limited and that further research is warranted
to demonstrate the long-term cost-effectiveness of using eHealth!'7).

However, it is indisputable that eHealth improves remote
patient monitoring and quality of care, by allowing continuous as-

sessment and physician access to data on symptoms and signs of

118191 "Telemedicine is now established as a relevant tool for

[18

disease
monitoring patient safety®. Moreover, through video calls, the
physician can promote fast and timely access to patient information

and diagnosis®*?!.

Physicians have reported a positive perception
on the use of telemedicine®. In addition, other monitoring tools,
especially mobile ones (e.g.: smartphone apps, smartwatches, among
others), support the collection of a wider range of data, in a more

accessible and prompter way'® 24,

Furthermore, some studies have shown that eHealth im-
proves the quality of data collection, reducing paper use and, con-
sequently, decreasing medical errors™. A study by Waithera et al
demonstrated that the implementation of an EHR in a hospital had
a significant impact on the healthcare delivery system, increasing
the collaboration between health professionals, the productivity of

18



healthcare providers, and, finally, improving satisfaction™'. Besides
that, another study has demonstrated that patients of primary care
providers who used EHRs were less likely to have specialist visits and
radiology tests than patients of primary care providers who did not
use EHRs?. Finally, a narrative review suggested that the effects of
using clinical decision support systems (CDSS), computerized pro-
vider order entry (CPOE), ePrescribing and EHR systems are largely
mixed, although there are positive findings which encourage the on-

going digital transformation of hospital practice™.

Recent years have shown tremendous growth in eHealth that
has the power to improve healthcare. Nevertheless, there are many
challenges to eHealth implementation and use, and, for better re-
sults, the technology should be adapted and understood in the con-
text where it is applied.

RESEARCH

In the last years, the widespread implementation of eHealth
tools in clinical practice, with easily accessible data, has been used to
accelerate and facilitate clinical research. However, there are only a
few studies assessing the impact of using eHealth in clinical research
and the results are discrepant. An exploratory study has shown that
hospitals that used a specific gynecology/obstetrics EHR - ObsCare,
that allows the collection of structured patient data during daily clin-
ical practice, published studies with significantly higher sample size
and longer study length (compared with hospitals without a specific
EHR)?¥. Otherwise, Cazorla et al. demonstrated that the comput-
erization of medical records in a maternity ward had no immediate
results in the production and publication of scientific articles. The
authors suggest that this may be related to the lack of government
investment in research and the need for a learning period to use these

technologies, which delays scientific publication®.
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Due to these benefits, eHealth has been adopted for the vast
35,36

!, and it demonstrated a positive impact

B7); ensuring participant

majority of clinical trials
in terms of improved patient recruitment
compliance®® and study cost® *). This last item was verified by a
study that found the wider use of mobile technologies as one of the
most effective means of reducing trial costs across therapeutic areas

and clinical trial phases!“’l.

Besides the enormous potential in the collection of a structured
traditional patient or physician reported data, eHealth technologies,
especially in its mHealth subsegment, might also be used to collect
other types of data, that traditionally would need additional devices.
An example is described in two feasibility studies of the use of a
smartphone application to capture spirometry directly through the
smartphone microphone®?!. These studies showed that collecting
acceptable expiratory maneuvers using only the smartphone micro-
phone is possible, even in children®", and that the collected sounds
can be used to classify the lung function as normal or abnormal®’..
Although this technology is not yet in use in daily practice, it has the
potential to improve the care of respiratory patients and give access
to easily collected data that can be used to improve clinical research.

All these points highlight the importance of eHealth in clin-
ical research, and it is undeniable that health informatics journals
have been increasing their impact around the world. As an example,
in 2017, the most significant health informatics journals presented
an impact factor ranging from 1.5 (Applied Clinical Informatics)
to 5.2 (Journal of Medical Internet Research), which supports the
increased importance of eHealth issues, with a higher number of
publications increasing the overall number of citations.

Moreover, literature shows that traditional methods of sur-
veillance and data collection using a paper-based methodology pose
many challenges such as data loss and duplication, difficulty in man-

20



aging the database, and lack of timely access to the data®?. eHealth

technology brings many benefits that can help to overcome these
barriers. Zeleke et al. compared data quality parameters in the data
collected using mobile electronic data capture tools and standard pa-
per-based ones in one of the health demographic surveillance sites in
northwest Ethiopia. The authors found that the use of mobile elec-
tronic data capture was associated with significantly better data qual-
ity and efficiency compared with paper-based data capture; it had
fewer errors and it allowed instant data submission and easier han-
dling®®¥). In addition, another study developed a mobile application
that is intended to enable rapid mobile data collection using both
online and offline modes, supporting various stages of surveillance
and response through the extension of data collection and analysis
of the mobile environment®?. Besides, another study has compared
collecting data from patients with urinary tract infection (UTT) us-
ing text messaging and a mobile phone app and an online survey.
The authors observed that the use of mobile data collection methods
to capture patient data improved the efficiency of data collection and
that this novel approach also has the advantage of collecting data in
real time across multiple points in time. There was little variation
in the number of patients responding between text message survey,
UTI diary, and online survey, but more patients participated in the

text message survey than in the UTI diary appP4.

In the eHealth context, openEHR should be mentioned; it is
a technology for eHealth that consists of open specifications, clinical
models and software that can be used to create standards, and build
information and interoperability solutions for healthcare. Some re-
searchers have shown the relevance of openEHR to improve interop-
erability, data quality, and also clinical care provision“%?, with the
potential for a long-term impact on clinical research.

21



HEALTH POLICIES

eHealth and health policies go hand-in-hand, mutually benefit-
ing from each other’s progress. EHealth has allowed policy-makers the
use of extra tools and more accurate descriptions of almost every aspect
of health systems, from drug prescription to epidemiological data. Be-
fore the digitization of health records, for instance, it would be much
harder for policymakers to quickly understand the context of a certain
policy intervention, as well as to measure its impact. A very recent
example of the importance of eHealth in the implementation of health
policies is the WHO European Region “Action Plan to Strengthen the
Use of Evidence, Information and Research for Policy-Making” 431,

EHealth has also contributed to the empowerment of pa-
tients. Aspects such as health literacy and closer monitoring of health
outcomes can be better integrated into health systems, allowing a
true shift from hospital-based medicine to community-based health
strategies. The impact of eHealth in public health policies is well

documented“4,

On the other hand, the best way to ensure efficient eHealth
interventions is through quality policy-making directed at health
systems. Since eHealth significantly benefits from large volumes of
data, health policies that are needed to ensure standards, interoper-
ability rules and infrastructure, among other aspects, were put into
practice in several countries. As an example, we can look at a Swiss
law that requires hospitals to adopt interoperable EHRs. The ulti-
mate goal of this policy is two-fold: patients have improved access
to their health information, but also policy-makers have better data
about the health system™!. What can also be seen in this example
is how good policy-making is needed to overcome implementation
barriers, in what are frequently game-theory dilemmas that will re-
quire that everyone cooperates at the same time with the same degree
of effort. Without health policies that help to coordinate all agents,
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no one has the incentive to act first, leading to delays in the imple-
mentation of eHealth tools. This is one of the conclusions of a paper
comparing US and UK policies regarding the implementation of
national EHRs",

WORLD HEALTH ORGANIZATION’S VIEW
The World Health Organization - WHO, as a global leader

in health policy coordination and standard setting, has been paying
attention to eHealth for some years. Due to its own institutional
framework, it has historically not focused on leading the develop-
ment and implementation of these technologies.

In 1997, Member States gathered at the 50th World Health
Assembly, “Recognizing that in some situations provision of medi-
cal products by an authorized health professional on the basis of an
electronically communicated request may contribute to more ratio-
nal and better health care, and to the easier availability of necessary
medical products and information about them”, asking the Director
General to collect information on uses of the Internet in drug adver-
tisement, promotion and sales™’.

Since that first step, WHO has been increasingly involved in
regulating eHealth, mostly in areas such as mHealth and EHR. In
2013, for instance, WHO started a partnership with the Interna-
tional Telecommunication Union (ITU) called “Be He@lthy, Be
Mobile” that aims to give governments worldwide access to best
practice policies on mHealth.

More recently, WHO has tried to bring a more innovative and
multisectoral approach to the field. A clear example of an innovative
approach is the announced partnership with Google Fit, that will
allow WHO to start offering health advice through the Google Fit
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app™l. WHO has been trying to increase its involvement with the

private sector, but some of its member states are reticent about this
move. In 2019, WHO has completed a major reform of its internal
structure, creating a Department for Digital Health, a move that
signals the increasing importance of digital tools. It is still too soon
to predict the impact of such move.

OPEN QUESTIONS

Patient empowerment is one of the key elements of pa-
tient-centered healthcare. It can be seen as both a prerequisite and an
outcome of patient-centered healthcare — a goal as well as a process.
Empowerment can be conceived as a personal disposition, referring
to the patients control and power in the medical context or as a
relational concept, emphasizing the existing balance in the physi-

cian-patient relationship 14,

Patient empowerment is gaining greater international impor-
tance in healthcare. Reflecting the shift in the Western culture to-
wards increasing consumerism and individualism, institutional cul-
ture in healthcare is slowly moving away from an ethic of paternalism
towards an ethic of empowering patients to make informed decisions
Bl A collaborative doctor-patient relationship can improve patient
empowerment, i.e. the lack of agreement between doctors and patients
can lead to paternalism, and negotiated care can bring power balance
into the medical relationship®. As a matter of fact, physicians, by
facilitating patient engagement in the communication process, can
foster patient empowerment and better outcomes for both®?.

Discussion on the use of technology to advance patient em-

(456 has taken into consideration how the concept may

powerment
need to be reimagined within the eHealth context 7. In addition,

particular technologies such as patient portals have become a focal
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point in this research, with relations made between the use of patient

portals, patient empowerment, engagement, and/or activation and
ultimately, improved personal health outcomes [58, 59] . The move
from a decidedly more paternalist system, dominated by the views
and preferences of health care practitioners, to one in which patient
voice has arisen as a priority, has resulted in an increased exploration

of patient empowerment [ ¢!,

The aforementioned challenges in evaluating patient empow-
erment have influenced the effectiveness of research on the relation
of this concept with specific and measurable changes in health out-

62]

comes I, Even so, recent reviews on patient empowerment reveal

global interest in the advancement of research on this concept 0631,
The WHO European Regional Office included empowerment and
patient-centered practice as key elements in its Health 2020 report

64 a follow-up on a previous WHO study on the effectiveness of

empowerment to improve health ©,

Specifically, chronic diseases are seen as a sustainability chal-
lenge for European health systems. This is usually presented in terms
of funding; health systems cannot cope financially with chronic
conditions and the ageing population. Patient-centered care models
have demonstrated better quality of care as well as potential long-
term cost-efficiencies. Still, too many patients are struggling to get
the support they need to become equal partners in care '¥. Chronic
diseases require a fundamental shift from disease-centered to pa-
tient- and family-centered approach, combining self-management in
the community with well-integrated professional support through
the course of life. Patients are experts by lived experience, whose
perspective on disease and care is unique. This implies the empow-
erment of patients and their involvement at every level in the health
system, ensuring active patient involvement in policy-making and in
co-designing care services to meet their needs more effectively.
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Some of the reasons why patient participation is still absent

in some key health areas, and not strong enough in others, include
a lack of awareness and acknowledgement of patient empowerment;
slow pace in sharing and adopting good practices; a lack of resources
in the health system but also of patient organizations; poor know-
how on how to meaningfully involve patients and patient organiza-
tions; and a patient community with very different levels of capacity
and different priorities across the EU ¢,

To overcome these constraints, organizations may implement
a structured patient empowerment strategy. An European patient
forum ‘! suggests an implementation roadmap for organizations fo-
cused in main areas and highly complementary actions, and points
towards multiple paths towards the goal of achieving health systems
in Europe that are high-quality, patient centered, participatory and
sustainable. The eight priority areas for action are:

Health literacy & information

Professional training & skills
Self-management support

Patient-driven technology solutions

Patient involvement in patient safety

Patient centeredness in healthcare

Patient involvement across the R&D lifecycle

© N VAR

Patient involvement in health policies

DATA QUALITY

Forty years ago, Komaroff warned that medical data collected
on paper records were defined and collected with a significant de-
gree of variability and inaccuracy®’!. Twenty years ago, Hogan and
Wagner argued that EHRs were not properly evaluated regarding
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%1, Unfortunately, many studies have been published

data accuracy!

meanwhile showing that many of the problems found by Komaroff
can still be found today. EHRs are used for healthcare provision,
research, education, management and legal purposes. This fact has
an important impact on the way data are uploaded by healthcare
professionals, on how data are structured on databases, and also on
the heterogeneity found when trying to integrate data from different
HIS. Issues regarding data quality have become more relevant than
ever as the utilization of databases is increasing both in magnitude
and importance.

Data quality is relative to each objective and can be defined as
“fitness for use”, i.e., data can be considered of appropriate quality
for one purpose but they may not hold sufficient quality for another
situation. This is especially true in medical databases; a medical data-
base can be of quality for economic analysis but it may be of insuffi-
cient quality for a clinical study ). To fulfill the full potential today
and in the future, it is critical that data scientists fully understand
how these data were collected. Storing context information, proto-
cols used and precision/accuracy information in clinical databases
helps to ensure future understanding of such data”®.

Integrations

Currently people have more mobility, live longer and health
care is more shared than ever before. It is clear that HIS are evolving
to meet people’s needs by implementing regional networks, allowing
patient access and integration of even more items of patient data.
Patient information is becoming more accessible as there are more
integrated HIS, which are more likely to involve primary care and
a wider range of patient data from different medical specialties, and
which are essential to support shared and consistent care to individ-
uals — patient-centered care. However, to integrate HIS in a way that
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will improve communication and data use for healthcare delivery,

research and management, many different issues must be addressed.
Consistently combining data from heterogeneous sources takes a
great deal of effort because individual input systems usually differ in
several aspects, such as functionality, presentation, terminology, data
representation and semantics.

Security

Despite the benefits achieved with all this data collection,
there are several challenges that are faced, namely, ensuring data in-
tegrity and confidentiality, and patient privacy”". In the particular
case of health data, security issues are very complex. Consider that if
someone unduly accesses another subject’s personal data, it can cause
serious damage to him, putting his future at risk. But the access to a
patient’s health data can bring harmful consequences not only to the
individual himself, but also to the generations to come 7.

Undue accesses to EHR happen frequently. Reports by profes-
sionals from healthcare institutions show that there are professionals
who share credentials to get help from other professionals or to help
other professionals on their tasks; some professionals that no longer
work at the hospital might have their credentials still in use by oth-
er users; professionals might use the information available in health
systems to confront other professionals about their personal life; or

patients have been blackmailed because someone had undue access
to his or her EHR data.

Although the concern for personal data protection exists since
long ago, the Health Insurance Portability and Accountability Act
(HIPAA)7 is only from 1996 and the European Data Protection
Directive is from 1995; it has recently been enforced in Europe
by the new General Data Protection Regulation (GDPR), in May
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201874, This regulation brings serious issues to Healthcare institu-

tions to demonstrate compliance due to the great amounts of sensi-
751

tive data they possess diffused by a large number of HISs"!.

Regarding technology, audit trails have been very useful on
this matter. They comply important GDPR requirements, such as
audit and traceability of actions on patients’ data”®.. However, these
repositories are used in most cases as a forensic investigation tool

once a complaint occurs 7

, and they do not prevent or alert for
possible undue access. Such occurrences may be data breaches, and
in that case, they should be communicated to authorities and even
to the affected person within 72 hours since the breach is known!”®\.
Moreover, if the healthcare institutions have this knowledge, they

can preventively act to avoid such incidents.

Although Data Privacy has been on the recent news in Eu-
rope due to the GDPR, security problems on Healthcare are not
only related with data breaches or unauthorized access to patients
data. In the recent years there have been reports of global attacks
on information systems that, even though they were not focused on
HISs, greatly affected some healthcare institutions, disabling HISs
and creating chaos on some hospitals worldwide!™. Attacks like the
WannaCry ransomware attack of 2017, which included encrypting
sensitive data from systems and demanding a ransom for the de-
cryption key, had a great impact on the NHS, shutting down de-
partments on some hospitals ®”.New threats include also hacktivism
and organized crime, specialized in cybercrime, targeting individual
identified data stored in hospitals and offices. New technologies and

policies are needed to address these risks 8143,
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SECTION 2

USING EHEALTH TECHNOLOGIES
AS TOOLS FOR IMPROVING HEALTH
CARE



CHAPTER 1

DESIGN AND CREATION OF A
VESTIBULAR RE-EDUCATION SUPPORT
SYSTEM

Renata Parente de Almeida, José Eurico de Vasconcelos Filho, Carla Marineli
Saraiva do Amaral, Erick Tomé de Lima

INTRODUCTION

Dizziness is considered one of the most common symptoms
among the vestibular dysfunctions and it includes a variety of body
balance sensations and disorders, with vertigo (rotational dizziness)
being the most prevalent in the world population™?. Moreover,
body imbalance, instability, spatial disorientation, feelings of float-
ing, of fogginess in the head, and feelings of intoxication are also
symptoms described in vestibular disorders.

In general, patients with dizziness may show body balance
difficulties, which interferes in their quality of life. Negative aspects,
including dizziness with physical and functional discomfort, result
in conflicts and social embarrassment, fear of physical incapacity or
a severe illness and incidence of a greater risk of falls, considered as a
relevant aspect in public health®.

Vestibular re-education (VR), attained through personalized
exercises, is very effective in the treatment aimed at restoring balance
and alleviating vertigo caused by vestibular dysfunction .
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Studies have shown that vestibular re-education, performed

using a personalized and supervised method, has shown to be an ef-
fective therapeutic resource in symptom reduction and eradication,
consequently improving individuals’ quality of life ®; and the lower
the number of symptoms of dizziness and imbalance, the better the

quality of life of the individual.

Patients undergoing vestibular re-education have been treat-
ed at the Center of Integrated Medical Attention (NAMI) of the
University of Fortaleza (UNIFOR — Universidade de Fortaleza) since
2005. They are treated by speech-language pathology undergraduate
students who are supervised by professors of the area. When ana-
lyzing treatment data and the students’ evaluations, two problems
were identified that required more attention. The first one was re-
lated to the difficulty patients or their caregivers have to correctly
perform the prescribed home exercises during treatment, or simply
remembering the time and/or how frequently to perform them. This
difficulty greatly influences treatment, prolonging it or decreasing
its effectiveness. The second perceived matter was related to the dif-
ficulty that students involved in the care activities had in adequately
associating the problems patients reported to the appropriate exer-
cises to be prescribed, very often requiring a professor’s support, and
in monitoring what the patients did at home.

Access to information in the health area for patients and pro-
fessionals through digital information and communication technol-
ogies has been increasingly more common, especially with the devel-

opments in the eHealth research area.

Based on these difficulties experienced by students and pa-
tients and on the dissemination of eHealth technologies, we saw an
opportunity to create a technology that could help solving the iden-
tified problems. Thus, the interdisciplinary project was designed to
create a technological tool to support the training of speech-language
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pathology students and to follow-up the treatment of vestibular

re-education patients, the ReaV (Vestibular Rehabilitation) system.

The project, started in 2016 in the Technological Innovation
Laboratory (InnoLab) of UNIFOR, consisted of a team comprising stu-
dents and researcher professors in the areas of Speech-Language Patholo-
gy, Computer Science and Communication and Marketing. The project
includes experimental and applied research, consisting of 4 phases.

The first phase included a literature review in the mHealth
and neurotology areas, aiming at a deeper conceptual analysis of the
problem, identification of associated studies and the concepts, meth-
odologies and tools of the involved areas. Some tools related to ves-
tibular re-education were identified, but these tools were just infor-
mative. No patient-oriented tool or technology was identified aimed
at supporting the vestibular re-education treatment or that provided
feedback and information to the health professional in charge of the
treatment. Considering these findings, the design of a tool that met

the proposed objective was justified.

The next step was the design phase of the technological arti-
fact in the laboratory. The Interaction Design 7 was used to develop
the tool, because it is focused on the user’s needs and allows the ac-
tive participation of all members of the project team. The Interaction
Design contemplates four interactive activities: identifying needs (of
users) and establishing requirements (for the system); alternative
artifact designs; construction of an interactive version (functional
prototype), and evaluation. Figure 1 shows both the association and
flow of these activities, where the arrows returning to the previous
activities indicate that this activity can be performed again, if nec-
essary. Based on a design, a new requirement can be established, or
an already existing requirement can be changed, and the need for a
system redesign might be necessary, based on an evaluation (in this

case, a usability test).
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During the first activity, design thinking meetings were held

with the project team members and interviews were carried out with
students and patients. Initially, the need for two integrated systems
was identified: a web system for content management and a user
management system (professors, students and patients), prescription
and follow-up of patients’ activities, and an application for mobile
devices to support home treatment for the patients.

The main requirements for the web system were identified as

the following:

*  system access control through user ID and password au-
thentication;

. management of trainee students;

. patient management (where anamnesis completion
would be required);

o recording of patients’ therapies;

*  presentation of a vestibular re-education exercise library,
with the respective descriptions and videos explaining
their performance;

*  history of patient treatment.



‘The main requisites for the app were identified as the following:

*  app access control through the authentication of the
medical record number and password;

*  visualization of the description and an example video of
each prescribed activity;

*  notification warning that appears at the time chosen by
the patient, reminding him/her to perform the exercises;

*  patients’ feedback input after performing the exercises
at home.

Additionally, the web system also has an administrator user, in
charge of managing all users, including professors, and the informa-
tion found in the system.

Students will be able to register in the system, indicating who
is the professor in charge of their class, and will only have access after
this professor approves their registration. Subsequently, the students
will have access to a library of vestibular re-education exercises pro-
vided by the professors, aiming to assist them in the creation of a
treatment plan for the patient assigned to them.

This library can also be used as study material and to help them
solve clinical cases on the web system (exercises that are assigned by
their professors to be solved within a timeframe determined by them),
to further learning activities. The students can also record the an-
amnesis, the Dizziness Handicap Inventory (DHI) — a questionnaire
that assesses the self-perception of the incapacitating effects caused by
dizziness —and their patients’ therapies, as well as follow the vestibular
re-education sessions performed by patients at home.

Registered professors will be able to perform the same actions
as the students concerning the patients. Furthermore, they will man-
age their classes, accepting or excluding students’ registers, registering
patients in the system and assigning them to a student, adding new
exercises to the library, determining clinical cases to be solved by the
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students, and monitoring their performance in creating therapies.

Any inappropriate record made by a student regarding patient infor-
mation can only be corrected by their advisor or system administrator.

Finally, patient users can have access to the app through an
Android smartphone, which will help them with videos and detailed
explanations (such as number of series, intervals and other obser-
vations) about the exercises selected to be performed at home. The
patients will always have access only to the exercises to be performed
on the current day, and they can indicate how they felt during the
exercise (Figure 2).

Figure 2 — Application screen shots for Android (patient exercise)

Source: Created by the project team

After these requisites were established, the design and rede-
sign were carried out. During this phase, low-fidelity screens were
created, with few details and visually presenting the functionality,
whereas the high-fidelity screens faithfully represent what the system
will look like after its implementation. Figures 3, 4 and 5 show the
low-fidelity and high-fidelity system access screens for both the web
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system and the Android application. Both prototypes were respec-

tively evaluated and validated by the multidisciplinary team of the
project and, subsequently, an interactive version was created.

Figure 3 - Low-fidelity web system screen shot

Source: Created by the project team

Figure 4 — High-fidelity web system screen shot

Source: Created by the project team
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Figure 5 — Low-fidelity and high-fidelity screen shots of the Android application

Source: Created by the project team

Interactive prototypes can be created using tools such as Mar-
vel' and Figma?, which can promote interactivity between high-fidel-
ity screens, or through system implementation, either as a whole or
just what is necessary for the evaluation. In the case of ReaV, we chose
to start with the web system implementation, aiming to evaluate the
functionalities regarding professors and students. Ruby on Rails®
framework, HTML5* and CSS3° were used to create this prototype.

After the prototype was finalized and validated by the team,
preparations for usability tests were initiated. These tests focus on
assessing the quality of interactions established between the users

1 https://marvelapp.com/

2 https://www.figma.com/

3 https://rubyonrails.org/

4 https://developer.mozilla.org/pt-BR/docs/Web/HTML/HTML5
5 https://developer.mozilla.org/en-US/docs/Web/CSS/CSS3
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and the system. The objective is to verify usability problems due to

an ergonomic nonconformity (which can prevent task performance
or decrease their performance), measure their negative impact on the
interactions and identify the possible causes in the interface!®.

A group of 10 students and a group of 10 professors were
invited to perform specific tasks through scenarios created by the
project team that simulated the use of the main system function-
alities. The research project was submitted to and approved by the
Human Research Ethics Committee of UNIFOR (Coética). During
the test, each user was accompanied by a monitor that recorded the
time and number of clicks required to perform each task, as well as
users’ expressions during the performance. After that, each user was
asked to answer a post-test questionnaire, where they could explicitly
indicate the positive points of the system and suggest improvements.

With the data obtained through the tests, the team returned to
the project to redesign some of the screens, to make it both more aes-
thetically pleasing and user-friendly. Figures 6 and 7 show the “Patient
Anamnesis Record” screen, before and after the redesign, respectively.

Figure 6 — High-fidelity screen shot of “Patient Anamnesis Record”

Source: Created by the project team
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Figure 7 — High-fidelity screen shot after redesign of the “Patient anamnesis record”.

Source: Created by the project team

The ReaV web system is being used at UNIFOR by the dis-
ciplines of Auditory Disorder Interventions and Speech-Language
Pathology classes since the second semester of 2018. The students
reported that the web system helped in learning, giving the students
more information about the content addressed in class. Another im-
portant point described by the students was having access to anam-

nesis and the DHI questionnaire at any time, enabling the creation
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of exercises for vestibular re-education.

The team’s next step was to complete the implementation of
the Android application and test it with NAMI patients. In the be-
ginning of 2019, the ReaV application was made available in the
Play Store®, where patients can download it to their smartphones.

We are currently using ReaV in patients’ smartphones for ves-
tibular re-education. The patients described how easy it is to use the
tool and perform the exercises at home.

The ReaV allows the contents of vestibular re-education and
the prescription of exercises and follow-up of the patients undergo-
ing treatment to be consulted by digital and remote means. The bib-
liographical search has shown us that other institutions possibly have
professionals and patients going through the same difficulties that
ReaV proposes to attenuate. Moreover, these same problems can also
be found in the most diverse areas of health care that include home
exercises. ReaV can be seen as a precursor in this field, serving as a
model for other institutions and/or areas to use eHealth for health
promotion, and even ReaV itself may in the future open its doors to
assist them with these difficulties.
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CHAPTER 2

DEVELOPMENT OF COMPETENCIES
AND SKILLS THROUGH THE CREATION
AND PROTOTYPING OF HEALTH
APPLICATIONS

Claudinalle Farias Queiroz de Souza, Walmir Soares da Silva Junior, Betise
Mery Alencar Sousa Macau Furtado, Leticia Moura Mulatinho, Waldemar
Brandio Neto, Jael Maria de Aquino

INTRODUCTION

The teaching-learning process has gone through dramatic
changes in recent years, resulting from the decentralization of ex-
clusive knowledge of teachers/professors, strengthening students’
empowerment and the development and use of more interactive
and dynamic educational resources, and highlighting technologi-
cal innovations ™. Among these resources, digital technologies of
information and communication stand out, which are capable of
improving knowledge acquisition, connecting people, facilitating
processes, standardizing languages, and being increasingly present in
contemporary education.

Nursing informatics produces qualified and updated profes-
sional development, because it helps nurses in clinical decision-mak-
ing with the use of new education technologies. Professors” perfor-
mance must transform these technologies in educational tools ca-
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pable of developing applications® The subject matter of this article

focuses on recognizing the usefulness of technology in health in the
context of a curriculum with modular structure, which requires
investment in diversified educational environments. The literature
shows that the use of technologies in health, such as applications,
by students, generates a satisfactory and positive impact on learning,
and enables implementing care with greater safety to the patient and

future professional®.

Currently and historically, the Nossa Senhora das Gragas
Nursing College of the University of Pernambuco (FENSG-UPE) is
a reference in the state of Pernambuco - Brazil for qualifying health
professionals from several municipalities. In 2006, FENSG-UPE
participated in the Pré-Saide project, which allowed upgrading
skills, abilities and behavior of faculty and students, redefining logi-
cal and academic concepts from its history, thus building the Politi-
cal Pedagogical Project of the Nursing Course (PPC).

This was based on theoretical reference in order to support
the care process, the activities of health promotion, protection and
recovery, a description of the health picture, the management of
health systems and services, research and technological innovation.
Graduates of this new curriculum must have a generalist, critical,
reflective and ethical training, be technically able to intervene and
contribute to the construction of knowledge, and be able to act: (a)
in diseases of specific occurrence in his/her geopolitical space; b) in
health programs developed by the municipality; (c) in the specialist

assistances of the hospital network, including health management.

For this reason, the curricular reorganization and reorientation
of professional training of FENSG-UPE sought pedagogical con-
cepts that were capable of breaking with the traditional structure of
education, enabling the transformation of relations between profes-
sors and students, and between them and the spaces of teaching and
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learning, intensifying the institution’s interaction with other sectors
of society, secking closer ties with community health needs. Based on
the curricular guidelines, the proposed training entered into commit-
ments with the real life of society, based on skills and abilities that
come from the elaboration of community health diagnosis. In order
to articulate contents in a perspective of knowledge construction, it
distributed in 10 modules comprised of Thematic Units; whereas
Health Informatics is transversal to all modules, with the objective
of knowing and applying active methodologies and digital platforms
that support the development of knowledge and skills in a construc-
tivist way. It counts on the support of a virtual learning environment
(VLE) in the development of the activities that are integrated into the
thematic content of each module of the course.

FENSG-UPE, secking to meet the demand for qualification
of education, has been investing in new learning technologies with
the purpose of integrating the Health Informatics Thematic Unit in
the training of nursing professionals. Thus, it created a space-time
of significant learning, where the following question emerged: How
to conduct nursing graduate students to develop digital technology
solutions for health promotion? What are the most suitable methods
and techniques for this pedagogical challenge?

‘This chapter aims to report the experience of a group of pro-
fessors from FENSG-UPE in the implementation of the health infor-
matics thematic unit, seeking the development of competencies and
skills through the creation and prototyping of health applications.

METHODS

An experience report was carried out in the Bachelor’s Degree
Course in Nursing of the Nossa Senhora das Gragas Nursing Col-
lege of the University of Pernambuco (FENSG-UPE), in the city of
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Recife, Pernambuco, Brazil. The activity has occurred since 2016 re-
sulting from the Module Completion Work (MCW) of the seventh

course module.

The practice of teaching was fostered by initiatives such as
“Hour of Code” ! with the purpose of demystifying computation-
al programming and showing that anyone can learn the basics and
expand their participation in this science area. As well as the initia-
tive “Hackday of Applications Marathon of FIAP - Google”, of the
College of Informatics and Administration of Sio Paulo — FIAPP,
which, in 3 days, lead middle school students to develop applica-
tions for solving educational problems they deal with daily. Some
applications for health promotion awakened our inspiration, such
as: X6 Aedes of Novetech - Technological Solutions LTDA (2018)
and Drink Water, offered by Leap Fitness Group ©7"

We shared that concern to professors and students from the
seventh course module, which is entitled “The health of adults and
elders”, in the form of a challenge to be overcome during the semes-
ter: Ideation and prototyping of digital applications for the empow-
erment of the population in health matters through the Internet or

mobile devices.

We sought support in the approach of Project-Based Learn-
ing®!, involving teams of students in the resolution of health issues
in the contexts in which they work, providing other meanings to

academic contents.

Using the PBL in the teaching and learning process of the
health informatics thematic unit (HITU), we developed an educa-
tional environment in which teams delivered products at each stage
of the creative process, and carried out investigations guided by the
theoretical reference of themes, defending their idea of the prototype

and the final version of the prototype.
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The virtual learning environment (VLE) used by the course
was the Modular Object-Oriented Distance Learning (Moodle),
which provided the material of the HITU and the monitoring of
students through the posting of products.

Class planning was performed at the beginning of each se-
mester with the presence of the coordinator, other professors of
the module and the thematic unit. The students were divided into
groups of 5 or 6 students, following the formation used for practical
classes, in order to develop prototypes of applications with themes of
health assistance in the area of urgency, emergency, pre-hospital care,
intensive care unit, and elderly person health. Applications on each
theme were defined by the group with its tutor, a specialist professor
in the module. This tutoring supported the theoretical foundation
of the module completion work (MCW), the development of digital
applications and the evaluation of the outcome.

Design Thinking methodology was chosen in order to guide
the creative and productive processes of technological projects, con-
sidering the number of 12 lessons (4 hours) available to the HITU for

preparation of students in the design and development of applications.

The term Design Thinking (DT) is used by Tim Brown® to
describe “a set of principles that can be applied by various people
for a wide variety of problems”. These principles operate in one of
two ways: “The first role is tactical; it is based on what already exists
and, in general, takes a step forward. The latter is strategic; takes the
‘design’ of the studio and releases its disruptive potential, its ability
to change the game”.

The initial lessons were carried out in the classroom with the
entire group in the form of workshops, and students were instructed
on the implementation of this methodology in their projects, follow-
ing the steps and techniques suggested in the book Design Thinking

- Business Innovation:

55



Immersion - divided into two stages: Preliminary and In-

Depth. The first one aims at the re-framing and initial un-
derstanding of the problem, while the second intends to
identify needs and opportunities that will guide the genera-
tion of solutions in the next phase of the project, Ideation.
After immersion, collected data were analyzed, crossing in-
formation in order to identify patterns and opportunities.
Then, they were visually synthesized in order to provide in-
puts to the stage of Ideation. During this step, the students
researched at national and international databases for the
theoretical basis of the work.

Ideation - this phase aims to generate innovative ideas for
the project theme and, for this reason, the tools of synthesis
created in the analysis phase were used to stimulate creativ-
ity and generate solutions according to the context of the
subject at work. Starting with “Brainstorming” in the class-
room and going up to low-level prototyping - in our expe-
rience it was a stencil of the screen, a “smartphone” printed
on paper, where the students drew application components
and mapped the browsability and usability. Performing part
of the prototyping at this stage was an adaptation of the
process due to restrictions of the class schedule.

Prototyping - the step to make ideas tangible, the passage
from the abstract to physical means to represent reality - even
if simplified - and provide validations. It is an instrument of
learning, being an agile way of abandoning alternatives that
are not well received and, therefore, assisting in the identifi-
cation of a more assertive final solution. In our case, the pro-
totypes on paper were translated into digital prototypes (“sto-

»

ryboard” in Power Point), as a milestone for the validation of

the idea, before starting the programming of the application

with the Thunkable tool I
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Thunkable is an integrated development environment (IDE)

that provides the creation of applications for “smartphones” by vi-
sual programming; i.e., interactivity and application logic are con-
structed by dragging visual elements on a (simulated) “smartphone”
screen. This procedure is performed without using any program-
ming language syntax.

In classes held in the computer laboratory, Thunkable Classic
version was used, which derives from the MIT App Inventor''?, an
initiative led by Professor Hal Abelson, who stands at the core of an
international movement of inventors and conducts research about its
impacts. A main team keeps the development environment of free
online applications, which serves more than 6 million registered users.

We chose Thunkable due to the improvements incorporated
in some visual components, and in Thunkable X, we can create apps
for iOS and Android platforms. In addition to the programming
tool, students are supported with classes demonstrating the use of
Thunkable, as well as tutorials available in the virtual environment
(http://moodle.upe.br/fensg/) of the Module, and with support of
HITU teaching assistants.

The students, in groups, coded and tested their applications
on their mobile devices. This was the high-fidelity prototyping of
Design Thinking methodology. At the end of this step, the applica-
tions were installed on mobile devices of the members of the groups
for demonstration and “tasting” of applications during the presen-
tation of the MCW.

The results were presented in the classroom with the presence
of the tutor, professors of the thematic unit, and all of the students.
For evaluation, a form with scores for each item was used: title, in-
troduction, objective, methodology, results, discussion, conclusion,
references.
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RESULTS AND DISCUSSION

Each semester contemplated the production of an average of

seven applications covering the module themes: Urgency and Emer-

gency, ICU, Epidemiology and Elderly Person Health, in the time-

frame from 2016 to 2018. For a detailed description of these results,

the following table shows 18 prototypes of applications.

Table 1 — Description of the applications produced in the theme of Urgency and Emergency,
characterized by name, objective and main technical characteristics. Recife, 2019.

Title

Objective

Main technical characteristics

Quiz
Primeiros
Socorros

To present first-aid instruc-
tions in an interactive way in
emergency situations.

Game-format quiz. Score page.
Curiosities page. Page with links
for videos on first-aid

Salvar vi-
das ¢ para
todos

To guide which service
(SAMU or FIRE DEPART-
MENT) should be called
according to the emergency
situation.

To guide which service (SAMU
FIRE DEPARTMENT)
should be called according to
the emergency situation.

or

Samuflex

To build a direct communi-
cation tool with SAMU that
can aid the assistance pro-
vided to victims of accidents
or health problems from
useful information made
available by the user through
the application.

Image captured by cell phone
camera. Geographical coordi-
nates of the place obtained by
the GPS of the cell phone. In-
formation about the victim’s sit-
uation by filling in an electronic
form. Indication of the location
of victims' apparent injuries.
Information sent by email or
similar channel.

SOS

infarto

To guide the untrained
population in the search for
early care by the geographi-
cal area in case of suggestive
signs of acute myocardial
infarction

Button to call SAMU on the
homepage. Checklist page of
symptoms with notification of
providences. Instructional video
page for resuscitation. Page with
route to the nearest health ser-
vice unit.
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Com-
Pressao
nao se
brinca

Monitoring of users’ arterial
blood pressure

Information on personal and
clinical data in the detection of
Hypertension (such as age, race,
weight, BMI, etc.). Arterial
blood pressure monitoring data
using a calendar. Reminder of
medication time. Guidance on
the disease.

agora?

Entalou, e

To promote knowledge to
the deaf public about upper

airway clearance

Video guide pages with a BSL

interpreter.

SOS Kids

To transmit necessary in-
formation to parents and
guardians about childhood

accidents

Educational content on residen-

tial risks.

Source: The authors.

Frame 2 — Description of the applications produced in the theme of intensive care unit,
characterized by name, objective and main technical characteristics. Recife, 2019.

Title

Objective

Main technical characteristics

APACHE
1I

Measure the APACHE II
Scale in the Intensive Care
Unit

UTI 28

To measure the degree of
dependency of critically
ill patients and the time
of nursing care based on
therapeutic intervention
scoring system instrument

TISS 28 standard checklist
page. Patient severity rating
button. Button to calculate
patient care time dedication.

Source: The authors.
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Frame 3 — Description of the applications produced in the theme of Epidemiology, characterized
by name, objective and main technical characteristics. Recife, 2019.

X Lo Main technical
Title Objective ..
characteristics
Escolas To communicate possible | Registration of educational
sem outbreaks of vectors of | establishment. Image

barbeiros | Chagas Disease; guide on the | captured by the cell phone
vector (triatomine), Chagas|camera of the suspect insect.
disease and how to prevent | Photo sent for contact of the
contamination; to account | health surveillance specialist.
for cases of triatomines | Information pages on
(“barber beetles”) in schools. | prophylaxis on Chagas disease.

Ipositivo | Support adherence to HIV/ | Reminder  of  medication
AIDS seropositive treatment | schedule (polypharmacy);
vaccination  schedule (dose
interval); dates of consultations;

and record of the TCD4 score

InfoApp |To facilitate information | Pages with information and
and reduce the incidence | tips. Page with indication of
of accidents  involving | georeferenced points of service.
venomous animals in the
city

VigilaApp | To  assist  the  health | “Login” page. Mapping page of
professionals  of  Family | the health risk situation in the
Health  Units in  the | territory. Patient registration
epidemiological monitoring | page. Page with graphs of
of the community discases  registered in  the
territory.

Se Liga na| To support users in the | Access login page. Registration
TB follow-up of tuberculosis | of the patient under treatment.
treatment Information page about the
disease. Medication calendar.
Medication monitoring record.
Links to useful information
about the disease.

Source: The authors.

60



Frame 4: Description of the applications produced in the theme of Elderly Person Health,
characterized the name, objective and main technical characteristics. Recife, 2019.

family on preventive
measures to reduce
falls in the

environment

home

Title Objective Main technical characteristics
S'nallze To warn the user | Checklist pages on signs of violence.
when reporting | Guidance page for reporting.
violence against
elderly persons
1AM em | To guide on first aid | Sharp, larger-than-usual ~display.
idoso for acute myocardial | Action button with direct call to
infarction in elderly | SAMU. Menu with: AMI concept
persons and the main signs and symptoms;
Checklist of symptoms; current
location of the user so he/she can
inform the rescue team and visualize
some nearby first aid, and CPR
guidelines for any layman who is
witnesses the occurrence so that he/
she can perform first aid properly.
Infoldoso(a) | To assist in the care | Registration of the elderly person.
to the elderly person | Skin care registration page. Image
capture of skin lesion with the
camera of the cell phone. Record of
performed medications.
Paraquedas To guide elders, | Pages with illustrative images and
caregivers and | texts of tips for adaptation of rooms

Source: The authors.
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Figure 1—Images of the screens of the application Entalou, e agora? Recife, 2019.

Source: The authors.

Figure 2 — Images of the screens of the application InfoApp. Recife, 2019.

Source: The authors.
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Figure 3 - Images of the screens of the application SOS Kids. Recife, 2019.

Source: The authors.

Figure 4 — Images of the screens of the application Paraquedas. Recife, 2019.

Source: The authors.

The greater impact resulting from the use of the platform was
in providing the opportunity for nursing students to associate their
technical-scientific knowledge with computerization in health, in or-
der to disseminate important guidelines in different situations. The
development of applications, by Thematic Unit, has motivated and
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approached professors and students of the course as a new perspec-

tive on the use of technology in health. The decision to use computer
knowledge as a cross-sectional unit in the course emerged from the
need to meet innovative trends for the training of nurses, provided
for in the national curricular guidelines. However, this experience
has been challenging, since FENSG-UPE is one of oldest nursing
schools in Brazil, with 74 years of history; thus being necessary to
substantially transform the teaching practice for performance in
contexts of interdisciplinary pedagogical projects.

Throughout the semesters, the contents of informatics im-
proved, bringing students greater clarity and the intention to “cre-
ate” a technological tool whose product could subsidize the care for a
person, family and community. This pedagogical practice makes the
student a protagonist of his/her learning, with active participation in
the development of models, processes and systems that may impact
the nursing area. Therefore, experience has provided students the
opportunity to build competences, not only in the incentive to clini-
cal reasoning, but also ethical, communicative and political thinking
that provide decision-making that speaks to the paradigms of the
profession and the desire of health as people’s right.

According to Tomazini and collaborators!!?), the use of digital
resources as interactive exercises, games and simulation can contrib-
ute to the construction of knowledge and confidence, in a dynamic
and fun way, and encourages the participant to deal with the chal-
lenges that emerge from the scenarios of the professional practice,
and thus, to imagine strategies that promote changes in reality. The
valuation of these activities integrated into the curriculum allows
the promotion of dialogs with different fields of knowledge and
strengthens the interdisciplinary role in the teaching-learning pro-
cess, regarding the complexity that surrounds the health-disease-care

system!!4],
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For the technological area, health users and professionals rep-

resent a growing consumer audience of mobile technology, which is
no different when it comes to using new tools for healthcare. In the

1, for example, the mobile technologies in the

study of Silva et al.[
nursing area, applied to patients, focused on empowering them on
their health, self-care and frequent monitoring of changes in their

health conditions, complementing the nursing care process.

The ideation process of applications and games have common
characteristics, focusing on both professionals’ and users’ demands,
namely: increasing people’s capacity of self-care, quality of life, pre-
vention of accidents and violence, strengthening of healthy environ-
ments and interpersonal relations in different life scenarios, as well
as qualification in health professionals’ actions in urgency and emer-
gency situations that require preparation and clinical-educational
competence. Other applications focused on assisting users in access
to some services provided by the healthcare network of the UHS, at
primary, secondary and tertiary levels. As for the scenarios used for
the applicability of the tool, students’ focus ranged from school and
family environments, which represent significant spaces for human
development, all the way to scenarios of professional activity linked
to the health care system.

The clinical recommendations and educational guidance pro-
vided by applications were based on clinical protocols or guidelines
of the main policies of the Ministry of Health, because the students
were conducted not only to work the usability and accessibility of
the application, but also to provide scientifically based information.

The development of applications provided students with a
new scenario for the teaching-learning process, articulating interdis-
ciplinary knowledge to play into the production of knowledge com-
mitted to professional autonomy, creativity, innovation and the need
to better qualify the processes of nursing and health care. Moreover,
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the experience allowed the improvement of nursing students’ train-

ing, which, when bringing theory and practice together, awakened
them to the interest in secking solutions to the various situations
that demand care from the real world, i.e., the possibilities of care

through technology.

To do so, health professionals must acknowledge that, cur-
rently, digital spaces and the use of mobile technology can be an
area of health care production, being useful in educational practice,
because it contributes to learning, mediates accessibility to health
services, and allows working people’s interest and interactivity on is-

sues related to their life [

I In a study conducted by Mendez et al.l'”),
the authors developed an educational mobile application for patients
diagnosed with peripheral arterial disease, which showed potential
to improve outcomes among those living with chronic diseases by
means of surveillance of risk factors, stimulation of the patient’s
co-participation in his/her treatment and family participation, as
well as stimulating health care. These elements were also covered by
students during the design and development phase of applications

in graduation.

In the clinical area, mobile applications have aroused the in-
terest to assist in decision-making processes, quality and care safety.
Particularly, nursing professionals have been improving research in
the care management area through the development of technologies
that may impact the work process, without losing sight of the pa-
tients’ needs and the technological advances achieved!®.

An interesting point about this academic experience was that
students relied on the technological tool to develop educational
strategies in the context of meaningful learning, awareness, valua-
tion of popular knowledge, exchange of information combined with
new knowledge, and the update of technical-scientific knowledge in
the nurses’ environment. The experience has evolved and increased
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the interest of professors and students, which generated the need for

increasing research lines in the postgraduate course of the University
of Pernambuco, with the aim of expanding the knowledge produced
and acknowledge young researchers in the potential to act in the
field. As mentioned by Santos et al.", investing in this process is of
vital importance, so that one can receive the support from research-
ers, professors and students in the process of innovation in teaching
in the health area.

The experience has benefited not only the students’ learning,
but also changed the professor-student relationship, which, collec-
tively, has struggled to integrate computer knowledge and identify
areas of intersection with the nursing care. The technical and func-
tional quality of applications has been assessed by professors of in-
formatics in health and of the course module, allowing verification
of the improvement of items such as design, functionality, language,
usability, portability, with the development of an evaluation sheet.

The next step of the experience is to seck partnerships with
companies in the industry, which has already been initiated through
the participation of developers in computer classes. There are many
challenges, but the creative pedagogical possibilities were opened, and
every moment has mobilized professors, students and coordinators/
managers of the course in a collaborative work that induces advanced
nursing practices, consistent with the population’s health needs.

In the research field, students have become interested in de-
veloping their course completion works with the proposal of imple-
menting and evaluating, with judges, some of the applications used,
aiming to assess the impact of this digital feature in the clinical-assis-
tance and public health programs and practices. This is an initiative
that will be encouraged in future works, which will be able to count
on the support of the Group of Research in Health Informatics
(GPIS - Grupo de Pesquisa em Informdtica em Satde) of UPE.
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CONCLUSION

The development of applications in graduation course rep-

resents an ally in the teaching-learning process, directing competenc-
es and skills to advanced practices of health and nursing, and rep-
resents a clear objective tool, which allows the student to be the pro-
tagonists in the construction of knowledge. In addition, it leads to
students’ motivation and engagement to think about viable solutions
to the problems arising from the real world and professional routine.

The digital resources developed in class show potential for the
strengthening of humanized health practices, grounded in the prin-
ciples of integrality and interdisciplinarity, and the commitment to
health promotion in different scenarios of health and nursing care.
Finally, the opening of health to digital technologies provides reflec-
tions on new features and/or care models, considering the complex-
ity that involves human care, a healthcare work process marked by
challenges in working conditions, and the need to qualify policies
and practices.
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CHAPTER 3

EXPHOBIA: DEVELOPMENT OF THE
PROTOTYPE FOR TREATMENT OF
ARACHNOPHOBIC STIMULUS WITH
AUGMENTED REALITY

Fabiana Neiva Veloso Brasileiro, Tauily Claussen Déscragnolle Taunay, José
Eurico de Vasconcelos Filho, Manuela Melo Santana, Antonio Plinio Feitosa
Bastos, Felicia Gabler

INTRODUCTION

According to the World Health Organization!, approximate-
ly 264 million people live with Anxiety Disorders worldwide, corre-
sponding to an increase of 14.9% since 2005, which is also due to
growing and aging populations. Brazil is the country with the high-
est prevalence of this type of disorder, with 9.3% of the population
affected, i.e., 18.6 million people.

Anxiety disorders, based on DSM-V®, are differentiated from
adaptive anxiety or fear because they persist beyond regular time and
are excessive; in other words, they are disproportionate to reality,
occurring with a frequency greater than expected and often com-
promising the quality of life of the individual. Phobias are consid-
ered a type of anxiety disorder and one of its subdivisions include
specific phobias. Approximately 40% of specific phobias belong to

the category of insects (such as spiders), snakes, rats or bats®. Arach-
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nophobia reflects a part of the specific phobias and corresponds to

the disproportionate and excessive fear of spiders. These exaggerated
fears, whether of spiders, snakes, or even heights, can become so
overwhelming that they interfere with the person’s daily life!"l.

According to Zamignani and Banaco® and with most of the
current literature on the subject, from an analytic-behavioral per-
spective, the behavioral pattern characteristic of anxiety disorders is
phobic avoidance, that is, the individual will emit a response that
softens, defers or eliminates (escapes / dodges) an aversive event, that
is, a threatening or uncomfortable event.

Treatment for anxiety is usually performed with psychological,
pharmacological or both interventions, but drug use is not always
necessary'®. Within psychology, some techniques can be used so that
anxiety disorder or, more specifically, exacerbated and irrational fear
(phobia) can be minimized or eliminated. Among the possible strat-
egies, systematic desensitization (SD) is a very effective procedure
for the treatment of specific phobias. It has been proven in several
studies, such as those shown in the literature review by Turner . SD
was the first psychotherapeutic technique whose procedures were so
explicit that it allowed a controlled evaluation of its efficacy 1*l.

Systematic desensitization is an intervention that aims to
eliminate fear and avoidance syndromes through procedures that in-
clude a gradual exposure to fear-provoking stimulus ©. This gradual
exposure procedure was initially developed by Wolpe ' and it com-
prises several steps such as the application of an anxiety scale, elab-
oration of a hierarchical scale of fears, relaxation training, and the
combination of exposure, whether imaginative or iz vivo. This type
of exposure, while having many advantages, also has its limitations
in clinical application because the therapist can lose control over sev-
eral variables, such as the real element present and the environment
that needs to be recreated. The therapist also has no way of ensuring
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patient safety - such as animal phobia - and depending on the type of

phobia, it can be an expensive treatment - such as fear of flying !>

However, technological advances have provided new possibil-
ities and benefits in the use of high technology in the field of mental
health (MH), contributing favorably to new forms of interaction"\.
Among the developed technologies, some stand out as a handy tool
for psychologists in interventions to treat specific phobias, which are

virtual reality (VR) and Augmented Reality (AR)"4.

Studies suggest the efficacy of VR and AR in the treatment
of specific phobias, however, many of them point out the need for
more research in the field and, therefore, to support the use of these
technologies as a complementary and facilitative form of therapeutic

intervention 11415

|, It is important to highlight that these new tech-
nologies appear as a tool to assist the psychologist during therapy,

not as a substitute for therapy.

However, Augmented Reality has some advantages over VR
because it provides a more realistic experience in the interaction of
the person with the virtual elements, it is easier to configure and
does not remove the patients from their environment, as it does not
“depend” on their capacity to build a sense of presence!™>'¢'7). It also
enhances the user experience through mobile applications designed
specifically to use such technology.

Treatments with the use of Augmented Reality with exposure
to phobic stimulus prove effective not only when compared to other
treatments, but also through measurement with well-defined inven-
tories and scales, as in the study by Wrzesien et al."?. In the reviewed
articles used as bibliography, no studies were found that indicated
the use of physiological measures to measure the degree of anxiety in
the patients in which the phobic treatment was applied with the use
of Augmented Reality as a tool, being found this application only in

the use of VR as a tool for phobic treatment ¥,
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Considering the high prevalence of anxiety disorders, espe-
cially phobias, and the barriers encountered by the psychologist in
the use of SD for such treatment, AR emerges as a viable alterna-
tive in the treatment of specific phobias (e.g. arachnophobia), with
a clinical-therapeutic purpose. Thus, this work aims to describe the
development of the first phase of the EXPhobia prototype that was
created to be a model in the treatment of specific phobias through
the use of AR and MI BAND', using the SD technique. The com-
bination of these features is what differentiates this project from the
other existing ones. The first phase of the project used the spider as
a target stimulus for the treatment of arachnophobia. For the design
of the project, Analysis of Behavior was used as a theoretical base.
Therefore, EXPhobia is a multidisciplinary project (Computer Sci-
ence, Psychology, Communication, and Collective Health) and is
part of NATTs Academic Integration Program of UNIFOR.

METHODS

Before applying and testing the prototype in participants
with arachnophobia, three phases were performed: 1) development
of the EXPhobia prototype, 2) usability test, and 3) development
of an application protocol; and a phase is in progress which is: 4)
intervention. In order to perform these phases, this research had as
methodological basis the evaluation of programs, which had been
developed to support the future application of the almost-experi-
mental method.

The evaluation of programs “is about researches that propose
and implement programs to achieve some positive effect on a group
of individuals” . Within the Program Evaluation, Rossi et al. 2
identified five (5) types of evaluations, namely: 1) necessity assess-
ment; 2) evaluation of the program theory; 3) evaluation of the pro-
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cess; 4) evaluation of the result and 5) evaluation of efficiency. The
present study aims at the first two evaluations, that is, the necessity
assessment, based on extensive bibliographic research, and the eval-
uation of the program theory, covering usability tests and develop-
ment of a protocol.

For the future application of the prototype, the fourth phase
aims to use an almost experimental method™ and intends to use a
single subject delineation, in which each participant will be exposed
to an Initial Bond, then the measurement for the base line (A), then
they will pass through the Intervention condition (B) and at the end
it will be submitted to the new evaluation, in the Final Result (A)?Y.

For data collection, one Questionnaire will be used to measure
the level of the spider phobia - Fear of Spiders Questionnaire (FSQ),
one Sense Inventory of Presence (SIP), adapted for Augmented Re-
ality (AR), one Subjective Units of Discomfort Scale (SUDS), and
a portable device to measure heart rate (MI BAND®). Besides that,
a questionnaire about impressions of the prototype was created and
used to collect information to the usability test.

In the initial Baseline (A) the FSQ and SUDS questionnaire
will be applied to understand the level of phobia of the participant,
in addition to exposing the participant to the equipment that will be
used (Oculus Rift), while collecting the heart rate (MI BAND®) to
have a base before the intervention. The Intervention (B) will be eight
steps in total and each change from one stage to the next is already
pre-determined, but the intervention does not have a necessary num-
ber of steps to be performed per session, always respecting the partic-
ipant’s time. Moreover, in the final result - Final Baseline (A) will be
the reapplication of the SUDS, SIP and FSQ tests, being the same
from the beginning of the treatment, for data collection and compar-
ison between the Baseline and the Final Result; besides contrasting
the data recorded in the MI BAND?, for physiological measurements.
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For the statistical analysis of the collected data, IBM® SPSS pro-

gram will be used. It should be emphasized that the experimental sessions

are the primary data source and the questionnaire data are secondary.

PROCEDURES

Three phases were developed to achieve the objectives of this
study and one phase is in progress.

Phase 1 - Development of the EXPhobia Prototype: In this
first phase, the prototype EXPhobia was developed, along with the
professionals and students of each area (Psychology, Computer Sci-
ence, New Media and Visual Audio), whose objective is the treat-
ment of arachnophobia with use of systematic desensitization. For
this, an extensive bibliographic review was carried out in databases
available on CAPES (PubMED, Scielo, Web for Science) and Schol-
ar (scholar.google.com.br) with the descriptors “phobia”, “augment-
ed reality”, “Virtual reality”, “exposure therapy” and “systematic de-
sensitization” and their Portuguese translations, thus twenty articles
were selected. Benchmarking was also carried out, that is, a prelimi-
nary systematic survey in application stores, as well as in the database
of articles (last 5 years) to verify the already existing applications in
the market and in academia, in order to validate the system through
its differentials. The survey was completed during the month of June
2017 and it used the descriptors: “phobia”, “arachnophobia”, “desen-
sitization” and “augmented reality”.

'The program, which aims at the intervention based on a pro-
tocol, was planned to have the inventories and questionnaires ap-
plied in two conditions: pre-test (baseline - before intervention) and
post-test (final result - after intervention), in addition to measuring
the participant’s heart rate throughout the session conduction peri-
od, using the MI BAND" portable device as an objective measure
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of the anxiety response from a physiological point of view. In this
phase, the hierarchical scale of fear was constructed by eight stages
based on the systematic desensitization technique. The scale was cre-
ated using the following characteristics: realism, movement, quanti-
ty and size of the spider. In each stage one of these characteristics of
the spider was changed.

Phase 2 - Usability Test: After the prototype was developed
by students and professionals in Computer Science, New Media and
Visual Audio, we performed the usability tests of EXPhobia, which
consisted of exposing 30 users to the mobile application of the pro-
totype. At the end of the test, they answered a questionnaire to leave
their impressions about the prototype. The testing procedures with
users proposed in this work followed the norms contained in Res-
olution 466 of 2012, which provides the guidelines and norms of
research involving human beings 2.

Phase 3 - Development of an Application Protocol: After the
Usability Test and with the result the questionnaires in hand, an
EXPhobia Application Protocol was developed, aiming to better de-
lineate the use of the product, so as to improve its effectiveness.

Phase 4 - Intervention: After the complete development of
the prototype and initial tests, it is planned to proceed to the inter-
vention phase, which should evaluate the efficacy of EXPhobia in
phobic participants, through an almost experimental, single subject
study with an ABA design.

MATERIALS

The materials and tools needed to apply some phases are: (a)
EXPhobia: functional prototype that was developed, which users can

interact with and evaluate. Such a prototype was developed for a re-
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sponsive web platform that will pass data from a psychologist-mediated
session to a mobile application (Android) in which the patient visualizes
the object of specific phobia in Augmented Reality with the help of Oc-
ulus Rift for better immersion; (b) A notebook, where the psychologist
controls and follows the whole process, such as what the client is seeing
at that moment and the stage that the client is in that session; (c) A de-
vice with Android developer system (e.g. smartphone) to use in phobic
object exposure along with Oculus Rift; (d) Portable heart-monitoring
device - MI BAND® to record a type of physiological change in anxiety

scales before (baseline - pre-test), during and after treatment.

SOFTWARE

The following platforms were used for the development of
the EXPhobia prototype: Blender® (for the modeling of the Spider);
Unity® (to show the Spider in the mobile application); Android Stu-
dio® (mobile application for the client); Eclipse® IDE (web func-
tions); Design of Alternatives: main design activity that consists of
suggesting ideas to satisfy the requirements; Pencil® (for low-fidelity
displays, where the concept and the initial idea of the product are
shown); Photoshop® (for high-fidelity screens, which will look simi-

lar to the final product, used for exploration and testing).

RESULTS AND DISCUSSION - DEVELOPMENT OF
THE PROTOTYPE EXPHOBIA

This project Phobia phase is the laboratorial phase of pro-
totype development and the obtained results were: bibliographical
gathering, usability evaluation, and development of an application
prototype aiming at the future intervention.
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A total of 130 applications and articles were found in the
search, systematically. However, only 31 of them were related to
the project goals and features described above - most of the applica-
tions were just games. Table 1 shows the evaluation of the essential
functionalities and tools found in the main applications found. The
values in the table represent: 1- the tool searched fully meets the
described functionality; 2 - partially meets it, similar to the desired
effect; 3 - does not meet what is proposed for the system.

Table T — Main features and tools found in other Benchmarking-based applications

Use AR . i ProvidesIn- | Tracks ! Physiological | Manages
(3D phobic . s .
£ formation : Treatment: FEvaluation : Patients
object)
AR — Spider
phobia therapy ! 2 2 3 3
Fear nothing 1 1 2 3 3
Arachnophobia ] 1 ] 3 3
free
The therapeutic ] 1 3 5 1
lamp
System to aid
the treatment of
arachnophobia ! ! 3 3 2
using RA

Source: The authors.

Then, the intervention was elaborated based on the research
done and the theoretical basis of the systematic desensitization tech-
nique . The intervention has eight stages (St) (Table 2), as hierarchi-
cally pre-defined: a) Size (S) in three (3) levels: small, medium, and
large (S, M and L); b) Realism (R) in three (3) levels: low (L), medi-
um (M) and high (H); ¢) Quantity (Q) of spiders, being possible to
see 1, 5 or 10; d) Movement (M), whether static (S) or mobile (M).
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Table 2 — Stages of Systematic Desensitization
E Stages (St) . Size (S) Realism (R) E Quantity (Q) E Movement (M) !

B R
2 oM o1 1 s
B L
4 oM w1 M
I R
6 . M W s bM
AR R
s U W T oM

* underlined items indicate which variable was changed at step change.
Source: The authors.

After the elaboration of the DS hierarchical scale, which is
consisted of eight progressive and gradual stages, as shown in Ta-
ble 2, variation production of the four (size, realism, quantity, and
movement) configurable variants from the phobic object in 3D (spi-
der) was performed. Figure 1 represents the levels of realism — low,
medium, and high — from the 3D spider.

Figure 1— Spider in low (L), medium (M), and high (H) realism.

Source: The authors.

In order to enable participants to see the 3D spider, the QR
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code to access the AR in each one of the stages was developed by the

technology team. Therefore, each code represents a stage that in-
cludes a set of variables with attributed values according to the prop-
osition of systematic desensitization. For instance, the QR code in
stage one entails the referring values of the proposition: small (size),
pixelated (realism), one (quantity), and static (movement).

Figure 2 — Stage accessed by the patient

Source: The authors.

Usability Test

Stemming from the finalization of the functional prototype,
usability tests of the mobile application were performed. Thirty
non-phobic participants, in total, were invited to the usability test,

81



once the goal was to evaluate the technological artifact usability. For
that matter, in order to collect the pieces of information concerning
the patient view on the application, 20 users (one woman and 19
men) were selected, all adults at university education level. From
these participants, 30% knew the application, however, they had
never interacted with it prior to the tests. Yet, in order to obtain the
professional view, 10 users (eight women and two men), adults with
a university degree in the psychology area and no knowledge of the
application, participated in the test. Before initiating the tests, the
participants were instructed about the procedure and were asked to
fill out a term authorizing the use of sound and image, since photo-
graphic records were taken during tests.

THE VIEW OF PSYCHOLOGY PROFESSIONALS

The test consisted of the performance of some tasks. Inside a
hypothetical scenario, being as follows: 1) Accessing the app; 2) Ver-
ifying the percentage of concluded treatment of a particular patient;
3) Initiating the experience in AR and visualizing the spider using
spectacles that allowed accessing the AR and QR code; 4) Searching
for specific pieces of information; 5) Editing profile (photo and per-
sonal information), and 6) Leaving the app. Only two tasks present-
ed different behaviors from the expected: the task of initiating AR
and seeing the spider, where one participant became quite nervous;
and the task of searching for specific pieces of information, where
two participants confused the completed stages with the quantity
of spiders proposed by the treatment. Some participants spent more
time reading information and watching the 3D spider.

At the end of the test, participants answered a post-test ques-
tionnaire in order to leave their impressions regarding the EXPhobia

prototype. The highlighted results of this stage are: 1) The spider did
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not bring a personal discomfort, but it might probably be different
to a phobic individual; 2) the spider (image and quality) could be
enhanced, but it was not mentioned how, and; 3) the user could have
a better interaction with the spider. Among positive topics, it may be
mentioned that the app is well organized and user-friendly with its
enjoyable interface, besides being differentiated (innovative) to the
effective treatment of phobias.

USER-PATIENT VIEW

In an analogous way to the view of the psychology profes-
sionals, a scenario and some tasks were created to the hypothetical
situation of the patient, being as follows: 1) Accessing the app; 2)
Describing the levels of initial and final discomfort felt on a par-
ticular stage; 3) Initiating the experience in AR and visualizing the
spider, without the use of specific spectacles; 4) Searching for specif-
ic pieces of information; 5) Identifying the register number of the
Psychotherapist accompanying the treatment (Regional Council of
Psychology); 5) Editing profile (photo and personal information),
and; 6) Leaving the app. A post-test questionnaire was also elabo-
rated to the participants that tested user-patient view. The most rele-
vant items upon answers found in the questionnaire were: 1) Ease to
identify the levels of initial and final discomfort; 2) Ease to initiate
and utilize the AR experience and good degree of realism on the
spider; 3) Ease to find pieces of information. Concerning points to
be enhanced that were mentioned, for instance, it was suggested to
enlarge the size of the writing on pieces of information, to unbind
the patient’s personal information from the therapist’s, and positive
points such as the simplicity of accessing the tools and the AR sta-
bility of the spider.

83



POST-TEST USABILITY ADJUSTMENTS

After tests of usability and collection of information, necessary
adjustments were made to the functional prototype. The following
modifications may be highlighted: 1) Changing the term “level of
discomfort” for “level of fear”; 2) Adding the functionality of access-
ing the AR through an “initiate AR” button; 3) Visualizing all the ex-
istent stages, emphasizing the stages which the patient went through
(they show in black). The stages that were not performed yet remain
disabled (they show in gray); 4) Allowing access only to the stages
that were concluded or are in progress. In trying to access a non-per-
formed stage, feedback is shown; 5) Separating the psychotherapist’s
pieces of information from the patient’s private information; and 6)

Enlarging the font size used on the pieces of information.

DEVELOPING AN APPLICATION PROTOCOL

The protocol was developed with the goal of minimizing the
possible errors on the application and also as a way of guiding the
correct use of EXPhobia. The protocol is comprised of some phases,
searching since the development of an initial bond to the return to
the baseline for comparison; in fact, the data and promoted changes.
The phases are: 1) Initial Bond; 2) Preliminary Baseline; 3) Interven-
tion; 4) Final Baseline;

PHASES OF THE APPLICATION PROTOCOL
INITIAL BOND

In the application room, the patient is instructed about the
functioning of the program. After that, if the participant is interested
and follows the inclusion criteria, the Free Informed Consent Term
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(FICT) must be signed. At that point, the Initial Bond is established,
which serves to provide trust between both parts, as well as clarifying
whatever possible doubts.

PRELIMINARY BASELINE (A)

At this first moment, the FSQ and SUDS questionnaires will
be applied in order to comprehend the participant’s level of phobia.
Following, the participant will wear the Oculus Rift and will be ex-
posed to the ambient, aiming to explore the scenario, without the
presence of the phobic stimulus (spider in AR). In parallel, one will
be connected to the device MI BAND® — monitoring the heart rate.
The MI BAND?® is activated 40 seconds before exposure and remains
activated for 40 seconds after the end of the exposure, to enable the
measurement of physiological data during the whole process.

INTERVENTION (B)

During the intervention, the number of sections is not pre-de-
termined, due to variation depending on the patient. The interven-
tion has eight stages, all previously defined hierarchically. Each stage
has three equal repetitions of exposure (1 — Adaptative; 2 — Real; 3
— Confirmative) with a duration of 20 seconds each and an interval
of 1 minute between one exposure and another. There is one extra
minute for other questions that might be necessary. Each stage has
an equal duration of five minutes and this time is clocked. The inter-
val between stages is five minutes long. If there is no difficulty during
the whole intervention (exposition to the eight stages), the process is
finished in approximately two hours.

Before proceeding to the next stage — between one stage and
another — it is asked to the patient whether he/she is comfortable to
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proceed to the next stage. When affirmative, the process is repeated
after five minutes. When contrary, there is a break of five minutes,
the equipment is removed and a relaxation exercise is performed.
After the procedure, if the discomfort remains, the intervention is
postponed or ended.

Another way of verifying whether the patient is apt to proceed
to the following stage is by checking the final average of heart rate. In
case it is more than 120 BPM, it is recommended repeating the stage
or pause the intervention. During the whole process, the patient
may stop the exposure to the phobic object stimulus raising their
hand, culminating in an immediate suspension in the intervention.

Every new stage needs a baseline (BL per stage), where it is
included (a) the question about the level of fear on the individual,
(b) the measure of heart rate, and (c) the application of the scale of
level of discomfort SUDS.

FINAL BASELINE(A)

After the intervention, ISP, SUDS, and FSQ tests are per-
formed. The latter two tests are the same as at the beginning of the
treatment, in order to collect and compare data between the initial

baseline and the final result. The data of heart rate collected through
MI BAND?® are also compared before and after.

GENERALVIEW OF THE PROTOTYPE: APANORAMA
ON THE DEVELOPMENT AND APPLICATION.
Taking into account that the project is extensive, the con-
struction of the system was divided into steps, thus this present study
has as primary objective the development of a Model of Application
Protocol to EXPhobia. This need arose after the results of the prior
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steps, mainly on the usability test. Namely, the formulation of an

Application Protocol comes as a result of two preceding steps (devel-
opment of prototype and usability test) and aims at enhancing the
application/intervention. For that matter, improvements included
a favorable ambient for application, as well as useful graphics and
measurable variables for more objective results.

Nevertheless, seeing that the two first steps were already test-
ed, it has been noticed that the app had good feedback, given the
positive ones. Part of the enhancements proposed by the users was
validated. This project was created to be a treatment model to spe-
cific phobias; as such, it may be expanded to include other phobic
stimuli. However, initially, it was tested with the spider to obtain its

validity of usability.

The methodology proposed is the Evaluation of Programs,
which is related to the development of applicable researches, aim-
ing at the compliance of previous steps to better acquire results and
achieve study control and future interventions. The present study
focused on phase two, that being the Evaluation of Programs Theory,
which comprehends verifying the viability and better planning to a
nearly quasi-experimental application.

As aforementioned, EXPhobia is an extensive project that
embraces several areas; for that matter, it is essential that before the
intervention, all or most of the variables may be evaluated in order
to realize the necessary adjustments, promoting the betterment of
the system in the intervention. The next phase of the project is the
application of the prototype on phobic patients. As well as the in-
tervention itself, an ABA (Applied Behavior Analysis) delineation is
recommended, using questionnaires, inventories, and measures of
heart rate, besides keeping records of the level of flight/evasion, in
order to have a controlled situation and for the results to be as effi-

cient as possible.
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CONCLUSIONS

The current paper is a tangible result of the junction between

health and technology, aiming at the treatment of the phobia of spi-
ders (arachnophobia). The developed prototype has as final focus
the improvement participants’ life quality, but it also aims at the
psychologist who will work with the technology, providing new ways
of treatment.

This system was designed so that there is a natural and fluid in-
teraction for the professional at the time of application, so that he/she
has the technology as an ally, not excluding or substituting therapy, but
as an addition of new tools to professional practice. Thus, the proto-
type petformed well in the usability test, which facilitates the next step
for the application in phobic patients. It is understood, therefore, that
new technologies, such as augmented reality, can be combined with
health treatments, facilitating procedures or expanding techniques.
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CHAPTER 4

ELECTRONIC RECORDS PROGRAM IN
SURGICAL CENTER FOR INTEGRAL CARE
TO THE PATIENT

Rita Maria Lemos Baptista Silva, Maria Manuela Martins, Maria Helena de
Agrela Gongalves Jardim, Antonio José de Olim Marote Quintal, John Miguel
Costa Varela, Maria Regina Téixeira Ferreira Capelo

INTRODUCTION

Technology follows human development and, undoubtedly,
it provides much convenience, process optimization, dynamism and
connection. The world has evolved with technology, creating instru-
ments that can help different professionals or services in any area of
human activity. Therefore, the accelerated technological evolution,
the introduction of information technologies in the Health System
and the connections between the multiple Systems will conform sev-
eral improvements in the quality of health care, particularly the op-
timization of Electronic Records. In this sense, the heterogeneity of
health systems, coupled with the complexity of interactions among
the different stakeholders in the health ecosystem, supports a wide
range of innovative solutions that may contribute to the promotion
of less secure relationships with health care. This results in the need
to find less bureaucratic, more integrative, accessible and efficient
solutions in existing systems.

91



This article intends to publicize the creation of an integral

electronic registration program in a surgical center, which aims to
confer greater surgical safety to the patient, to standardize surgical
procedures, to adapt clinical interventions to the needs of the pa-
tient treated at the surgical center, to optimize the surgical process
in the center management, to contribute with the reduction of costs
inherent to surgical patients, to produce indicators of care improve-
ment in surgery (production, management and development), in
accordance with the recommended practices, norms and guidelines
in surgery.

CONSTRUCTION OF ELECTRONIC REGISTRATION
PROGRAM IN SURGERY

On the global scale, the evolution of information and com-
munication technologies in healthcare is a constantly improving
reality, since Electronic Medical Records and Clinical Decision Sup-
port Systems are exponentially used. Its acceptance and use by health
professionals and managers have become crucial, given their impact
on the quality of patient care and on hospital administration/man-

agement efficiency!"?.

Information systems can improve the performance of health
professionals and the quality of patient outcomes®, since they are
computerized systems designed to manage the various valences of
a hospital, namely clinical, administrative and financial®*. In or-
der to be propetly formalized, some aspects should be considered;
in particular, the organization of the provision of health services,
quality/quantity of information, automation of information man-
agement systems and cost minimization. It should be emphasized
that it monitors the international mobility of patients, encourages
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the standardization of nomenclatures, provides a better interconnec-

tivity, and is a basic tool to support decision making, training and
research!®l,

The implementation of Information and Communication
Technologies (ICT) should integrate the processes of health care re-
form, allowing a higher level in the articulation, integration and im-
provement of quality of care. Therefore, the development of a pro-
gram of electronic records is pertinent, aiming to aggregate all essen-
tial health information of each individual throughout their life cycle,
making it constantly accessible, safe and sustained in the continuity
of clinical care!®. The automation and interoperability of health in-
formation increasingly leads to optimization of public health care,

cost reduction, increased efficiency, reduced errors, increased patient
(7.8.9.10]

satisfaction and less time of patient hospitalization

The use of information systems in the hospital area'!! is a pri-
mordial tool in several domains, especially those that involve the
management of patient care services. The use of data they produce
serves not only for health care but also for planning, clinical ob-
jectives, control of epidemiological research and production of oth-
er important indicators for the management and development of
the health system. In this way, the opportunity arises to place the
patient at the center of care, guaranteeing the safety, efficiency, ef-
fectiveness, accessibility, equity and quality of the services provided
in the various stages of health care. According to Campos, Saturno
and Carneiro!, the goals of the Information and Communication
Technologies in Health are to establish fast, continuous and effective
communication among the agents, and to provide information and
produce knowledge so all benefit from its implementation.

This electronic registration program for patient care at the
surgical center, based on the WindevR integrated development
platform, has the primary objectives of providing greater safety in
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perioperative patient care, standardizing perioperative nursing pro-

cedures, optimizing the management process, contributing to the
reduction of costs, to the adaptation of nursing interventions to the
needs of the patient and to improve the quality of patient care.

We emphasize that an electronic records program essentially
aims to aggregate all the essential health information of each patient
throughout their life cycle, making it constantly accessible in a safe
way, supporting the continuity of care, training and research®. A
structural and integrative program, which guarantees the safety of
care, the international mobility of patients, promotes the standard-
ization of nomenclatures, greater interconnectivity, and serves as a
clearing tool for decision support, training and research®®. In this
follow-up, the implementation of Information and Communication
Technologies in Health aims to aggregate processes of health care
reform, enhancers of a higher level of articulation, integration and
improvement of the quality of care.

METHODOLOGY FOR THE CONSTRUCTION OF
THE ELECTRONIC REGISTRATION PROGRAM

In order to build the electronic registration program in the
surgical center, intervention strategies were drawn up in the various
sectors involved, namely, meetings with the Board of Directors, the
Hospital Directorates (Nursing, Clinic, Surgery and Anesthesia),
and the Computer Service director, computer engineers and com-
puter technicians), with the Prevention and Control of Infection
Program Coordination Group, the nurses of the surgical services,
the nurses of the surgical center, the chief nurses of the respective
units and, also, the group in charge of Electronic Nursing Records,
as shown in the table below (Table 1).
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In order to encourage all professionals to actively participate

in the creation of the program and in the organization of the spaces
for the development and implementation of the electronic registra-
tion program in the surgical center, with a patient-centered focus
in the peri-operative phase, concerted activities were developed. In
addition to the meetings, training and workshops were organized in
a formal context for all program users. These trainings were given by
peri-operative nursing experts, with presentations in small groups
and individually. A list of materials needed to install the program at
the surgical center was made and the purchase of laptops was made,
with 2 per operating room. Surgical services also acquired this type
of equipment. During the placement of the computers in the men-
tioned spaces, the safety conditions for the users, patients and their
surgical material were preserved, in compliance with the require-

ments stipulated as good practices in the surgical center!'?.

Table 1 Interventions/meetings with the various sectors involved in the process.

Recipients Goals Result

Administrative | - Informabout the electronic | - Progress of the process
Council registration program in the | for the construction of
Technical|surgical center the program

Directions - Get feedback - Obtaining a favorable
- Obtain consent for the | opinion

execution of the electronic
registration program

Technology|- Schedule sessions for |- Holding of 25 sessions

Service and program development for  discussion  and

Information |- Build the program on |implementation for

systems the hospital’s electronic | different phases
registration platform - Implementation and
- Monitor the | monitoring  of  the

implementation of the | program

program
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Recipients Goals Result
Prevention|- To obtain useful |- Inclusion of monitoring
and Control of | information in the control | of infections in the
Infection Program |of ~  infections at the |surgical center
Coordination |surgical center - Extraction of infection
Group - Include  infection | indicators in surgery

indicators in the program

Head Nurses of
surgical services

the

registration

- Inform about
electronic

program at the surgical

- Progress of the process
for the construction of
the electronic registration

Nursing Records
Group (CIPE).

center and its objectives | program

- Get collaboration in the |- Implementation and

implementation of the | monitoring  of  the

program surgical services | program
Electronic|- Obtain collaboration|- Include in the

in the inclusion of the
electronic nursing records

program nursing records
according to the scientific

in the care program methodology and use of

the CIPE language

Source: The authors.

Existing procedures, inherent to the surgical patient, as well
as the nursing practices performed, were subjected to an exhaustive
review in order to be included in the program. The peri-operative
Clinical Guideline Norms, including standards in the area of quality
in the surgical center, were primordial in the creation and installa-
tion of the program of electronic registration in the surgical center.

The electronic records are a repository of clinical data obtained
from various sources, stored electronically, which provide detailed
information about the patient and enforce scrupulous compliance
with ethical-legal aspects. In the field of health, Ethics and infor-
mation privacy are very delicate areas, as their focus is the Person in
need of health care. The data contained in the information systems
belongs to the patient and concerns him, so confidentiality of the
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information is a right, as recommended in the letter of the patient’s

rights. Hospitalized patients are entitled to confidentiality of all clin-
ical information and identifying elements that concern him/her. It
is also a duty of health professionals to respect the confidentiality of
patient information as determined, for example, by the Code of Eth-
ics of the Nurses' Order, Decree Law n°. 104/98 of April 18, 2010,
article 85, of the duty of secrecy.

The actions considered in the installation of the electronic
registration program and the indicators that it can generate led to
the construction of a graphic representation to be presented in the

next section.

DESCRIPTION OF THE ELECTRONIC REGISTRY
PROGRAM IN SURGICAL CENTER

The application built from scratch constitutes a specific item
(management of surgical interventions) of a program that intends to
respond to the needs and adapt to the hospital reality of the institu-
tion. Thus, considering the various applications that included clini-
cal, imaging, laboratory, prescription and clinical records of patients,
among others, there was a need to create a means of management of
surgical interventions for the surgical center.

Considering the diversity of technicians who use it and the
wide range of records needed in the perioperative period, a guide
has been developed for the use of the electronic records program,
aiming at systematizing records in surgery. This guide, in flowchart,
guarantees the standardization of the language in the use in the elec-
tronic registration program, using the reference nomenclature, and
contemplates the different stages of the preoperative, intraoperative

and postoperative surgical process (Figure 1).
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Figure 1— Layouts of the electronic registration program in a surgical center
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The following is a brief description of the constructs that
underpin the electronic registration program and are shown in the

above flowchart.
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The concept of peri-operative actions appears in the European

Operating Room Nurses Association, as a set of activities performed
by a nursing professional during the pre, intra and postoperative pe-

riods of the patient’s surgical experience’l.

The preoperative period begins when the need for surgery is
recognized and ends when the patient enters the operating room. It
is subdivided into a mediate period (from the indication for surgery
to the day before it) and an immediate one (corresponds to the 24
hours before surgery). The objective is to evaluate the general health
status of the surgical patient, to identify irregularities that may in-
crease surgical risk or to unfavorably influence their recovery. During
this period the areas of registration of the Nurse, Anesthesiologist,
Surgeon and other specialties are observed.

Nursing records indicate the form of information issues. At
this stage, the nurse describes the interventions that are planned,
executed and evaluated, whose goal is to ensure continuity of care,
to document and evaluate the provided care, to promote nursing
research and to optimize management. The pre-operative nursing
record includes the preoperative visit, initial nursing evaluation, re-
ception, preoperative checklist of the service and block, verification
of anesthesia equipment and all nursing clinical notes inherent to
this period.

The preoperative visit is one of the autonomous activities of
perioperative nurses that represents the beginning of the periopera-
tive care process®. It is performed the day before the surgery, more
properly, 24 hours before it, with the completion of the initial assess-

ment of the patient. This visit intends to:
*  Reassure to the patient who will undergo a surgical process;
*  Psychologically prepare the patient for surgery;

*  Identify problems that may influence the intraoperative
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period;

. Plan nursing interventions;

*  Promote the interaction between the nurse of the block
and the patient;

*  Transmit to all agents in the process the information
provided by the patient, so that, together, they can plan
the care to be provided in the intraoperative period;

*  Minimize the patient’s fear/anxiety so that the patient
feels more confident about the demystification of some
aspects related to the operating room, anesthesia and
surgical intervention; and

*  Prevent complications in the intra and postoperative pe-
riods.

The initial Nursing evaluation is performed preferably during
the preoperative visit, according to the ROPER model, in which, in
addition to the biographical data, twelve activities of daily living are
evaluated.

The Preoperative Checklist of the service and surgical center
provides guidance to the nurses of surgical service and the operating
room about procedures to be taken into account in the preoperative
process. The purpose is to ensure the safety of all procedures inherent
to the preoperative period and to ensure compliance with the stan-
dards of good surgical practice.

Reception in the surgical center is a unique moment in which
the perioperative nurse makes the first contact with the patient,
who at this moment can demonstrate a high level of stress, anxiety
and fear of the unknown. At this stage, it is intended for the nurse
to establish a connection with the patient, aiming to contribute to
the reduction of anxiety and insecurity. It is at this stage that the
perioperative nurse and the health professional who accompanied
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the patient validate the preoperative checklist of the service with that

of the surgical center, ensuring compliance with all the necessary
requirements for performing the surgery.

The verification of the anesthesia equipment contemplates an
exhaustive list of anesthetic procedures to be reviewed before the be-
ginning of the surgery and aims to guarantee the safety of the patient
and of the perioperative nursing care.

The clinical note contains clinical information on the health
status of the patient after any intervention by a health professional
(nurse, doctor and others), with the purpose of assisting in the pro-
vision of health care, supporting clinical decision-making, ensuring
quality care and cooperation in the management and planning of
health resources.

The intraoperative period begins when the patient is trans-
ferred to the operating room and ends when he is admitted to the
Anesthetic Care Unit (recovery). The aim is to provide patient safe-
ty, maintain an aseptic environment, ensure proper functioning of
the equipment, provide surgical instruments to the surgeon, provide
emotional support to the patient during induction of anesthesia and
assist in patient positioning on the operating table.

The Intraoperative Assessment describes the type of patient
positioning, patient skin conditions, analytical exams, implant re-
cords in the patient, devices used in surgery, among others.

The patient’s hydric balance is extremely important, requiring
a strict record in the monitoring of inputs and outputs. It is a re-
cord field shared by the nurse and anesthetist. The Surgical Material
Count must be confirmed by the instrumental and circulating room
nurses aloud during and at the end of the surgery in order to ensure
the safety of the surgical procedure for the patient and safety for the
surgical team.
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The anesthetic procedure reveals all the anesthetic actions per-

formed during the surgical procedure as well as all the devices used.
The registry is validated in partnership with the nurse and the anes-
thetist who ensure the anesthetic-surgical procedure for the patient
and anesthetic-surgical team.

The Clinical Data includes technical aspects such medical de-
vices, consumables, safety checklist, operating times, surgical team,
Never Events, among others that aim to guarantee the safety of the
surgical patient and the surgical team.

The Surgical Safety Checklist is a mandatory list, standardized
by the World Health Organization (WHO). It is used to identify,
compare and verify a set of perioperative procedures, ensure patient
and professional safety during and after the surgical procedure, re-
duce morbidity and mortality, and measure the impact of the use of
risk management tools on the quality of the results obtained with the
surgical procedures.

The Complementary Diagnostic Means include laboratory
tests/material, imaging, sampling, which provide information about
the patient’s clinical situation.

Never Events are errors that should never arise because they
can cause serious damage or even death, such as incidents or surgi-
cal occurrences in the wrong place, forgetting instruments or other
objects inside the patient, administering drugs in the wrong place,
among others. Never Events aims to promote patient safety in the
perioperative period and provide surgical center quality indicators.

Operation times begin at the time the patient arrives at the
surgical center and end at the end of the operating room preparation
for the next surgery.

The turnover is characterized as the time needed between the
end of one surgery and the beginning of the preparation for the next
one. Itis a very important indicator for the management of surgeries
in the surgical center.
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The surgical team respects the identification of all those in-

volved in the surgical procedure (surgeons, anesthesiologists, nurses
and others), which information each member can register or which
can be registered by someone else, as long as they provide their iden-
tification number in the institution. The goal is to provide patient
surgical safety, provide professional safety and produce management
indicators.

‘The Monitoring Data includes all the data collected from the
patient, related to their clinical evolution, namely vital signs, evalu-
ation scales, measurement of parameters such as capillary glycemia,
among others. These data facilitate the promotion of surgical safety
of the patient.

The postoperative period starts from the patient’s exit from the
operating room and lasts until their full recovery. It is subdivided into:
mediate (after 24 hours and up to 7 days thereafter); late (after 7 days
of discharge). The purpose is to evaluate the perioperative nursing in-
terventions, adjust them to the needs of the patients and promote the
continuous improvement of the provided postoperative care.

The Clinical Notes in the Post-Anesthetic Care Unit (recov-

ery) correspond to the patient’s progress notes in the recovery period.

The postoperative visit is an action that promotes the articu-
lation of the three periods of operation of the peri-operative nurse
that must be performed 24 to 48 hours after surgery!™!. It aims to
ensure the safety and quality of peri-operative nursing care, patient
feedback on the intraoperative period and to evaluate perioperative
interventions.

Postoperative observation is performed by completing an as-
sessment questionnaire, where the nurse concomitantly interviews
the patient and assesses their physical condition and the area being
treated.
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CONCLUSION

The program of electronic registration in an operating room

is a unique and original document, consisting of a set of recorded
information, signs and images that is generated from facts such as
events and situations of patient health and provided care, which fa-
cilitates communication between the members of the multi-profes-
sional team and the continuity of the care provided to the individual.
There are many benefits of electronic health records, namely infor-
mation retrieval, better communication, systematically organized
information, use of universally accepted standards, simultaneous use
by various health services and professionals, multicenter studies and
comparison of results , improved quality of patient care, faster access
to health history and interventions that the patient has undergone;
flexibility of data layout, absolute readability of information, inte-
gration with other information systems, continuous data processing,
and easy collection of indicators (quality control of records, produc-

tivity and costs, quality of service).

During the process of construction of the electronic regis-
tration program in a surgical center, some constraints emerged that
were overcome in the medium and long term, such as: the need for
investments in hardware and software, training of users, resistance of
professionals to the use of computerized systems, fear that the infor-
mation produced by the professional is viewed by others, and also
resistance to the obligation to fill a series of information.

The study of the applicability of the full electronic register
program seems essential. However, it is believed that its usability
has become an added value evidenced in hospital dematerialization,
error mitigation, record keeping, interconnectivity among health
professionals, process streamlining , access to patient history and
especially in the efficiency and effectiveness of the provided health

service.
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CHAPTER 5

OCARIOT (SMART CHILDHOOD
OBESITY CARING SOLUTION USING
IOT POTENTIAL) - THE POWER OF
GAMIFICATION AND IOT TECHNOLOGIES
TO LEARN AND PROMOTE HEALTHY
HABITS AMONG CHILDREN.

Leire Bastida, Ana Moya, Gloria Cea, Eugenio Gaeta, Macarena Torrego
Ellacuria, José Eurico de Vasconcelos Filho

INTRODUCTION

Long term behavioral disturbances and interventions in eating
and physical activity (and, as a consequence, an energy imbalance
between consumed and expended calories) are the primary cause of
obesity; therefore, obesity is largely preventable by making healthi-
er eating choices and exercising regularly7. In the case of children,
childhood obesity is one of the biggest health problems worldwide.
Nowadays, child obesity is the major pediatric public health con-
cern, affecting around 224 million school-age children in the world.
Its prevalence has tripled in many European countries since 1980,
increasing in an alarming rate. According to estimates from WHO's

Childhood Obesity Surveillance Initiative "%, childhood obesity al-

7 http://www.who.int/mediacentre/factsheets/fs311/en/
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ready affects more than one in three school-aged children in Brazil,
Chile, Greece, Italy, Mexico, New Zealand, United Kingdom (En-
gland), Spain (especially in boys), Portugal (especially in girls) and
the United States. Its prevalence is increasing in many countries; for
example, in Brazil, childhood obesity has increased by 600% over
the past forty years, with studies indicating that more than 30% ©
of the nation’s children are overweight or obese. Besides, over 60%
of children who are overweight (including obese) before puberty will
be overweight in early adulthood and inequities in obesity are passed

on from generation to generation.

According to the EU Action Plan on Childhood Obesity
2014-2020", poor diet, the rapid loss of the traditional and healthy
Mediterranean diet towards the increasing habit of eating highly
processed foods and less healthy options, as well as physical inac-
tivity, are important determinants that lead to overweightness and
obesity in childhood P. Therefore, the prevalence of obesity among
children and adolescents in Europe and Brazil is high and urgently
needs mechanisms to prevent those risk factors and also to reduce
their impact in the short term.

THE OCARIOT APPROACH

Childhood is an important period for forming healthy be-
haviors in order to reduce obesity inequities. This also implies the
need to involve a wide range of stakeholders, from family counsel-
ling, behavior modification, physical activity training and nutrition
and dietetics and, where necessary, to medication ©. Proving that
point, training of children up to 12 years of age to eat and move in
a non-pathological way has been demonstrated effective in obesity

7.8

and changing behaviors in randomized control trials "*. Behavioral
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treatment is an approach used to help individuals develop a set of
skills to achieve a healthier weight. It is more than helping people
to decide what to change; it is helping them identify how to change
Bl. So, a healthy lifestyle, with adequate nutrition and active physical
activity condition from early age, is the most effective prevention
strategy to grow in good health. Thus, it is important to start edu-
cating children in order to promote healthy nutritional and lifestyle
behaviors in the future. Schools and families provide opportunities
to ensure that children understand the importance of good nutrition
and physical activity, and how they can benefit from both. Teachers,
families and health professionals are often involved as providers of
health and nutrition education 1.

To promote the improvement of eating and physical disor-
ders and also the prevention of obesity onset for children (between 9
and 12 years old), the main objective of OCARIoT is to provide an
IoT-based personalized coaching solution guiding children to adopt
healthy eating and physical activity behavior. The IoT network
makes it possible to observe child activity patterns of daily living,
health evolution, physiological & behavioral parameters and envi-
ronmental data. All this information combined with medical pat-
terns allows us to provide a customized healthy coaching plan while
enabling children to remain active and engaged in their well-being
and health habit management.

Considering this, the OCARIoT project provides a digital
health platform based on IoT concept to increase children’s health
awareness and their healthy lifestyle in order to prevent further in-
creases in obesity and reduce as much as possible the risk of related

health problems.

The solution empowers children (and also educational staff
and families) in taking control of their health by collecting real-time
information about nutrition and physical activity, and interconnect-

109



ing health professionals and children (including parents and tutors)
in order to adapt the individual health coaching plan. The solution
also provides immediate feedback of efficacy of intervention and life-
style changes while driving behavioral change in children for preven-
tion and for better management of intervention compliance.

From a technological perspective, OCARIOT is using the
UniversAAL middleware as IoT platform combined with a micro-
service approach in order to minimize the dependency of the solu-
tion with any specific IoT platform. This facilitates the integration
of OCARIoT with different IoT middleware in future versions of
the platform.

For measuring physical activity, the health professionals from
the Brazilian and Greek pilots have chosen the Fitbit Flex 2 smart
band to perform the first stages of the pilot studies, since it presents
relatively low acquisition costs, and is able to collect all its required
parameters. Another reason for choosing it over the other options in
the market is that it provides open connectivity through a REST API
(Open API Specification).

On the other hand, the Spanish pilot has chosen the CVE (Co-
legio Virgen de Europa, Madrid, Spain) smartwatch, a biomedical
and human activity monitor, which allows the storage and sending of
the collected information during the day and night for its respective
analysis. Both hardware and software have been fully designed and
developed exclusively for the context of OCARIoT. Besides providing
all the required parameters, this wearable also provides a set of extra
parameters that may be used to perform specific studies.

THE OCARIOT SCENARIOS

A set of scenarios has been defined detailing the IoT devices

and health parameters to be monitored:
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Scenario 1. Improve data collection with IoT smart weight scale

Figure T— OCARIoT Scenario 1

Source: Author.

IoT devices: Smart weight scales and body composition devices.
Parameters to be measured: BMI, Body composition.

Scenario description: During baseline data collection of the proj-
ect pilots, novel IoT devices for measuring BMI and body compo-
sition will be used. Supported by the teacher, the BMI and body
composition of children will be measured in an easy and seamless
way through the smart weight scale and a mobile app. The mea-
surements will be automatically updated to the OCARIoT platform
and become accessible to the health professional for review and data
analysis.
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Scenario 2. Monitoring the intensity of physical activity

Figure 2 — OCARIoT Scenario 2

Source: Author.

Wearable and IoT devices: Heart Rate monitor (e. g. Polar or CVE
Smartwatch); OCARIoT embedded gateway with: temperature, hu-
midity and air-pollution sensor.

Parameters to be measured: Effectiveness of physical activity, Envi-
ronmental variable of school gym.

Scenario description: This scenario deals with the monitoring of ef-
fectiveness of physical activity. During a physical activity at gym,
pupils of the teacher’s class are monitored though heart rate mon-
itors or CVE smartwatch as well as the temperature, humidity and
air-pollution of the gym (or school stadium where the children are

training) are measured.
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Scenario 3. Learning about food composition and healthy food

Figure 3 — OCARIoT Scenario 3

Source: Author.

IoT devices: Smart diet scale
Parameters to be measured: Food Intake

Scenario description: This scenario is related to education about
food intake. The smart diet scale is able to measure the daily calorie
intake of every single meal. By using this IoT technology in class,
the teacher explains the basis of calorie intake, food composition
and macronutrients. After the class the teacher uses the dashboard
for triggering a mission in order to address the new knowledge about
food intake to children of his/her class._
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Scenario 4 — Monitoring weekly activity and sleep patterns

of the children

Figure 4 — OCARIoT Scenario 4

Source: Author.

IoT devices: Wearable device with: Accelerometers and at least one
of the following parameters: Distance, Steps, Location.

Parameters to be measured: Physical activity and sleep patterns.

Scenario description: This scenario is about continuous monitor-
ing through wearables and intervention through the missions in
the OCARIoT app. The children are monitored by means of their
wearable devices that are able to detect physical activity and sleep
patterns. The DSS (the Decision Support System, explained below)
personalizes the missions according to the identified child profile
and sends it to the OCARIoT app, that will propose the missions
to the children through the mentor. On the other hand, parents will
receive tips and recommendations about healthy outdoor activities
they can do with their children.
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Scenario 5. Learning about healthy habits and health

environment

Figure 5 — OCARIoT Scenario 5

Source: Author.

IoT devices: Outdoor/Indoor embedded gateway including: Hu-
midity, Temperature, Air- Pollution.

Parameters to be measured: Environmental variables: Humidity,
Temperature, Air- Pollution.

Scenario description: This scenario is about civic education in re-
lation to air-pollution, climate and health. The teacher explains
in class the impact on health related to air-pollution and climate
change, describing the risky human behaviors that are causing the
problem and how personally each child can contribute to its reduc-
tion. When OCARIoT detects negative trends in the local environ-
ment, it triggers a mission in the OCARIoT app in order to assess
the civic knowledge of the children and also triggers tips and alerts
to the parents within the dashboard.
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THE HEALTH MODEL

One relevant pillar of the project is to be able to acquire a
great range of data; mainly data regarding children’s behavior, in ad-
dition to the feedback freely provided by the parents, teachers and
healthcare professionals involved in the child’s daily life. This data
is necessary to be able to trace the behavioral pattern of the child,
and with it, be able to compute the obesity risk in which the child
is actually under.

Based on previous clinical models of obesity!!!1213141] 3 gen-
eral model of childhood obesity is being created with a set of health
variables to be collected in the initial baseline in pilot sites. This
model is going to be a predictive model with a criterion variable
stratified in 4 levels (low weight, normal weight, overweight, obese)
obtained by categorizing a quantitative variable (BMI). A prelimi-
nary analysis will be made to select the statistically significant vari-
ables that contribute to the predictive model, as well as to study the
possible interactions between them. Once the definitive model has
been established, its predictive power is going to be assessed through
the following adequacy indexes: sensitivity, specificity and % of cor-

rect classification.

‘This health model will be used by a Decision Support System
(DSS) based on a rule-based model, which associates observable data
collected through the pilots with rules used to trigger associated ac-
tions. Those actions are countermeasures that have been specified
to act against unhealthy behaviors. However, before acting against
an unhealthy behavior (an unhealthy range of parameters) it is nec-
essary to design a computational model to identify such unhealthy
behavior in advance. In addition, it is also necessary to try and pre-
dict if a given unhealthy behavior is supposed to be perpetuated by
the child in the foreseeable future as to avoid acting against seasonal
behaviors (temporary behaviors).
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THE OCARIOT EXPERIENCE: GAMIFICATION

Using as basis all the data collected through the IoT devices,
the health model and the recommendations from the DSS, the OC-
ARIoT experience is composed by a gamified app targeting children
and a dashboard for families, educators, and healthcare profession-
als. The goal of using gamification is to motivate children towards
a healthy lifestyle for a long-term behavioral change while involving
families, educators, and health professionals as supporters.

OCARIOT GAMIFIED APP

After a set of co-creation sessions with children, the OCA-
RIoT experience has been associated with a storytelling aspect, as
children play they are becoming a secret agent of an international
organization to promote healthy habits and destroy a major health
hazard that can cause serious illness and even death among the popu-
lation. The children (as agents) have to develop three abilities related
to the healthy habits.

Figure 6 - Agent abilities and relation with OCARIoT experience

Source: Author
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The look & feel of the app has followed the aesthetics of this
secret agent storytelling, challenging children with a set of missions
to be completed in the real world about healthy habits (e.g. physi-
cal activity, food intake). The missions can be individual, to be per-
formed by the child alone, or social, that is, to be performed together
with family or at school.

Figure 7 — OCARIoT App Home screen

Source: Author

OCARIOT DASHBOARD
The OCARIoT dashboard, as a complement to the app for

children, enables the usage and sharing of generated data to families,
educational staff (such as teachers) and healthcare professional staff,
so they can get access to real data anytime, playing a vital role in the

prevention of childhood obesity.
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Figure 8 — 0CARIoT Dashboard Home screen

Source: Author

From a high level perspective, the dashboard components are:
1) Data Management System, it is a user interface for management
of user profiles and student data, such as sociodemographic data, an-
thropometric data, dietary habits; 2) Data Analytics Tool, statistical
visualization related to the children and the overall pilots; 3) Gamifi-
cation Management System, it is a user interface for management of
educational and motivational contents, such as tips and recommen-
dations on healthy habits, that includes a messaging infrastructure.

119



Figure 9 — OCARIoT Dashboard agent abilities follow-up screen

Source: Author.

The dashboard provides the main functionalities related to
obesity prevention and healthy lifestyle promotion: 1) Nutrition
tracking: food habits, food frequency and groups of food ingested by
the children; 2) Physical activity tracking: visualization of the data
collected from the wearable devices such as steps, distance, exercise
intensity or detection of type of activity performed; 3) Motivational
and educational activities: it allows the interaction between children,
families and educators through the customization of health tips, rec-
ommendations and educational contents about healthy habits.
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PILOT VALIDATION

In order to validate the first developments done in the project,
a set of workshops and focus groups with the different stakehold-
ers (mainly children for the app and families, educators & health
professionals for the dashboard) has been done. This initial valida-
tion activities have focused on validating technical usability and ac-
ceptance. For the app evaluation, we organized five workshops in
four schools (CVE in Spain, EA in Greece and Colégio Ari de S4
& Colégio Ddulia Bringel in Brazil), with a total of 56 children be-
tween 9 and 12 years old involved: 29 girls and 27 boys to balance
gender aspects. The feedback from these workshops, which was very
positive, allowed us to validate the different aspects about the gam-
ification strategy defined for the OCARIoT app. For the dashboard
evaluation, two online meetings and three local workshops in Brazil,
Spain and Greece were organized. The received feedback was posi-
tive, demonstrating that the initial design of the dashboard is in line
with the expectations of the users.

CONCLUSIONS AND FUTURE WORK

The project is in the middle of its duration and, though sev-
eral advances have been done, there is still a long way for demon-
strating the added value of IoT and gamification for healthy habits
acquisition in children. We are currently working on improving the
implementation of the IoT monitoring modules, the health model,
the DSS, the app and the dashboard based on the feedback we are

collecting for the second phase of validation in the pilot sites.
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CHAPTER 6

DESIGN, DEVELOPMENT AND
VALIDATION OF EHEALTH
TECHNOLOGIES THAT SUPPORT A VOCAL
HEALTH STRATEGY - ‘EVOICE PROGRAM

Christina César Praga Brasil, Renata Coelho Fonteles, Raimunda Magalhdes da
Silva, Jéssica Soares de Oliveira Reis, Mariana Rodrigues de Aratijo, Maxsuellen
Facundo de Moura Souza

INTRODUCTION

This chapter aims to present the design, development and
validation of eHealth technologies — VoiceGuard app and distance
learning course “Vocal Health in Focus” — that support a Vocal
Health strategy - ‘eVoice’ Program. The aforementioned technolo-
gies were developed at UNIFOR and have shown their relevance to
help the promotion of vocal health for professionals that use their

voice as a working tool.

Technologies move forward with modern life, providing new
opportunities that make the labor routine of many professionals
easier by using practical and accessible tools for promoting health.
Studies report that technologies have been more and more used
in the health field, as mobile health (mHealth) technologies gain

ground through applications for smartphones and tablets!".
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mHealth technologies belong to the subfields of Electronic

Health (eHealth) - which constitutes the universe of technological
tools that offer support to health promotion and care. Thus, Elec-
tronic Health (eHealth) contributes to the accessible and safe use of
resources for the transference of information; besides offering sup-
port to health services, surveillance, literature review and education
in health, as well as the expansion of knowledge and research?-

It is important to point out that mobile applications for health
reach a large populational diversity, such as health professionals, pa-
tients, caregivers and healthy peoplel®. Furthermore, their purposes
are varied, since they offer information about different health fields,

enabling adherence to treatment(s) and the management of diseases!“l.

The benefits of information technology applied to health are
well known, since several studies report many of their uses, such as:
improvement of interventions, higher precision in clinical decision
making, patients’ and health professionals’ education. Another wide-
ly studied aspect is the use of mobile technology as a support to the
programs of continuous education directed to health professionals in

developing or vast countries®.

Mobile computing may be applied to several segments inside
the health field, besides creating conditions for the continuous eval-
uation of health parameters, constituting a new scenario of incen-
tives for healthy behaviors and helping in the self-management of

chronic conditions!®.

In Speech Therapy, for example, there are software related to
the voice, language, orofacial motor function, besides videos with
instructions about health promotion. Wide popularization of the
use of mobile devices shows that interventions with the support of
these tools facilitate the acquisition of knowledge, by the population,
about their health conditions, expanding the efficiency and the ef-
fectiveness of health promoting strategies, due to their easy use”*.
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The Internet, on the other hand, is another means that offers

several possibilities through computer networking conferences and
multimedia workstations. In this sense, distance learning is a mod-
ern resource of education applied through the use of technologies
of information and communication. Nowadays, distance learning
has been used more and more in elementary education, higher ed-
ucation, open courses, among other contexts . Distance learning
courses have been considered a powerful educational tool, since they
enable the transmission of information that reaches a large number
of people, being highlighted by Alves and Aerts P’ due to the dimen-

sions that they reach worldwide.

Teaching is one of the professions with highest incidence of
voice disorders, due, in most cases, to inappropriate work condi-
tions, high vocal demand and abusive use of the voice. The high
vocal intensity applied by many teachers is a mark of the profession,
being strongly linked to the existence of environmental noise in the

classroom 11011,

Dysphonia is one of most common vocal disorders among
teachers and it is characterized by any alteration or difficulty in the
vocal emission that blocks the natural production of the voice, re-

sulting in a unpleasant sound 121314,

Literature on the topic is extensive and converges to indi-
cate the main vocal symptoms in the teaching category, which are:
hoarseness, vocal fatigue, weak voice, voice failures, pain or discom-
fort while speaking, dry throat, throat clearing, constant coughing,
difficulty in projecting the voice, among others !*l. These symptoms
are signs of vocal abuse or intensive use of the voice in inappropriate
working conditions, which may contribute to the occurrence of oc-

cupational diseases [°).

Due to the technological advances and the need of promot-
ing the vocal health of teachers, an app was developed for promo-
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[16]

tion and management of vocal health — VoiceGuard !"?); as well as a
distance learning course — “Vocal Health in Focus” - that addresses
the promotion of vocal health and offers instructions about the use
of the VoiceGuard app. Both resources contribute for vocal health
promotion and for the processes of Education in Health, being sup-
ported by digital technologies. The association of both resources in
a vocal health program (eVoice) enables a better preparation of the
teachers to use their voice as a working tool, reducing occupational

risks, improving vocal quality and optimizing the use of the app.

Both developed technologies offer solutions that allow teach-
ers to monitor their vocal health in real time, creating a connection
with the users and the environment; enabling the interpretation of
daily vocal behavior, producing new actions; offering the support
that teachers need in their daily routine, bringing tips on vocal
health; besides allowing teachers to be alerted about situations of
risk for vocal health 1,

In the context of vocal health, both for the promotion and
for the prevention and rehabilitation of grievances, technology may
become a great ally; since, due to the lack of existing activities of
vocal health promotion, the use of applications and distance learn-
ing courses may be efficient strategies to face the risk factors for the
voice, besides being tools that provide the expansion of knowledge.

It is relevant to highlight that the acquisition of knowledge
about health, supported by science, associated to the establishment
of meanings and interpretations in the living context, is an import-
ant step for behavioral change. Thus, the use of VoiceGuard and the
course ‘Vocal Health in Focus’, in association, supports a strategy
of vocal health promotion - the Program ‘eVoice’, since the perfor-
mance of health professionals may be optimized by the use of the
technologies at stake.
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METHODS

From a diagnosis made for Brasil ® about the vocal health
conditions of teachers in the Municipal Education Network of For-
taleza, it was noticed that there is a need for the creation and imple-
mentation of new strategies to face an old and recurrent problem
that includes vocal misuse and abuse, besides exposure to risk factors
for the voice. This context leads many of these professionals to with-
draw from the classrooms, compromising their quality of life and the
educational system. In this perspective, a group of researchers from

UNIFOR first idealized the VoiceGuard app.

During the process of design and development of VoiceGuard
(January, 2015 to November, 2016), a survey was conducted, in
AppStore and Google Play, regarding applications that address issues
related to vocal health, and some applications have been identified
that aim to help in therapy and rehabilitation of language, hearing,
orofacial motor function and voice; no application related to the

promotion of vocal health was identified.

In the first stage, VoiceGuard was designed and developed in
a laboratory, and it has been completed with the high-fidelity proto-
type. Afterwards, the app was subjected to the usability test by three
voice specialists. In the third stage, adjustments required by the spe-
cialists, as a result of the usability test, were done. The app-validation
test was done in the fourth stage, with seven voice-specialized speech
therapists. Finally, the app was evaluated by teachers of elementary
and primary school, in Brazil and in Portugal, who demonstrated a
great level of satisfaction.

With the VoiceGuard app, the user has the possibility of
self-managing his voice, monitoring his vocal quality, the level of
environmental noise and water ingestion. Thus, the features of the

app are:
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a)

b)

©)

d)

e)

Function “try your voice” — allows the test of voice
through a sound test (Maximum Phonation Time -
MPT) and a questionnaire, in which the user will in-
dicate the vocal symptoms he already noticed. This re-
source enables the user to have an idea about the per-
formance of the vocal folds, providing tips and feedback
about the performed tests, what also has an educational
function in health;

Function “signal-noise” — this resource enables the user
to measure the level of environmental noise, checking if
it is competing with the voice of the teacher. It is import-
ant to stress that, from 63dB, a sound alarm informs the
app user that the intensity of noise may offer risks to his
voice. Disabling the function, a screen presents the mea-
suring time of environmental noise, as well as the peaks
that exceed the acceptable intensity for the preservation
of vocal health;

Function “water time” — after programming the class
schedule, this function sends programmed reminders for
the teacher to keep himself hydrated. After drinking the
glasses of water indicated by the app, the teacher records
that in the cell phone screen. By the end of the working
shift, the program counts the amount of water that was
ingested during the professional use of the voice, consid-
ering that a glass corresponds to 250 ml;

Function “tips” — provides tips on what is good and
what is not good for the voice, showing what must be
done to take better care of vocal health;

Reports — it is a tool that shows the user’s performance
in all used features of the application, showing results,
day and hour;
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It is important to point out that the evaluations carried out

with specialists and users showed that the functions of VoiceGuard
meet the users’ needs, leading to greater motivation for its full use.

From August 2016 to June 2017, the distance learning course
“Vocal Health in Focus” was designed and developed, emerging
from the need of vocal health training mentioned by the teachers
during the validation tests of VoiceGuard app.

The first three stages of development of the distance learning
course “Vocal Health in Focus” were carried out in a laboratory. In
the fourth stage, a validation test of the course was run with spe-
cialists, who are also named, in this study, “speech therapy-special-
ists”. Later on, the distance learning course was evaluated by teachers
of elementary education in the Municipal Education Network of
Fortaleza, Ceard, and Recife, Pernambuco, both of them cities in
Brazil. They demonstrated an excellent level of satisfaction with the
resource, in face of the images, interactivity, content and texts, which
are differentials that enable vocal health training and support the use

of VoiceGuard app.

The design stage of the distance-learning course took place
between August and September 2016, when a review of literature
was done in the following main databases: Capes journals, EBSCO,
BVS, PubMed, Scielo, Académico and Library of UNIFOR. For this,
the following keywords were used, associated or not, in Portuguese,
English and Spanish: promocio da satide; educacio a distéincia; voz e
professor; plataforma virtul; docentes; tecnologia; software; voice and
vocal health program; health promotion; distance education; voice
and teacher; virtual platform; teachers; technology; software; promo-
cion de la salud; educacion a distancia; y voz del profesor; la plataforma
virtual; maestro; tecnologia; y software.

Besides the literature survey, a research about distance learn-
ing courses related to vocal health promotion was carried out at web-
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sites. Few results that combine technology, virtual platforms, soft-

ware, vocal health, voice and teachers, were found. It was noted that
the articles and websites related to this issue, as well as the distance
learning courses about vocal health, do not offer support to the use
of other digital technologies.

The second stage (August to October 2016) consisted in the
production of content for the development of the distance learning
course of vocal health promotion. For this, based on the research
done in the first stage, a guide composed of four modules was draft-
ed, which was used for the structuring of the course in a laboratory,
as follows:

Table T— Modules of the Distance Learning Course about Vocal Health

Contents

Unit I Concept of voice, anatomy and physiology of vocal production,
besides providing tips for good breathing.

Unit [T Concept of voice professional, risk factors that cause problems
in the voice and main vocal diseases.

UnitIII | Main vocal symptoms, tips on vocal care and hygiene, as well
as exercises that bring benefits for the voice before and after
professional use.

Unit IV | Guide for Use of VoiceGuard App and References.

Source: Own Authorship.

This project is based on Participatory Interaction Design 7,
since users’ perspectives were taken into account for the creation pro-
cess of the technological tools. Thus, both VoiceGuard app and the
distance learning course “Vocal Health in Focus” were structured
from the needs indicated by the teachers that used both technologies
during the test period, what enabled improvement through the stag-
es of design, redesign and validation.
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Interpretation of the test results was based on Symbolic Inter-

171

actionism ¥, Participatory Interaction Design '), and user journey

mapping "%, besides references about teachers’ vocal health.

With both technologies, the Program ‘eVoice’ was drafted,
based on five face-to-face workshops and the support for the devel-
oped technologies. In the topic “results” of this chapter, details about
the technologies will be presented, reaching the designing and the
programming of ‘eVoice'.

It is important to highlight that all ethical principles relat-
ed to research involving humans were carefully followed. Thus, the
teachers and specialists that participated of the usability and vali-
dation tests of the technologies signed an Informed Consent Term,
consenting to be part of the study sample, which had the approval
of the Research Ethics Committee of UNIFOR, under Opinion n°
1.615.489.

RESULTS AND DISCUSSION

After the development of VoiceGuard and the usability tests,
the app was submitted to wide validation, with the participation of
a greater number of teachers. It is relevant to stress that, before the
beginning of this stage, tests were done in Brazil and Portugal, which
showed the need of a review of the operational system of the tool,
due to connection failures, as well as little adjustments in the screen
layout and in the content. This activity took place in the Laborato-
ry of Technology Innovation of NATI/UNIFOR, from February to
July 2018. Thus, the app was updated and its new version was made
available for Android and IoS systems.

During the process of wide validation of VoiceGuard, tool
functionality was evaluated with the teachers of six municipal
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schools of Fortaleza, being one school in each of the six districts of

education. Forty teachers of elementary education took part in the
process, being 27 female and 13 male, aged 39.7 years on average.
Firstly, the app was introduced to the teachers, and those who agreed
to be part of the sample filled out the questionnaire on socioeco-
nomic profile and health conditions.

The average performance in classroom is of 12.28 years, while
82.50% of the teachers work from 100 to 200 monthly hours,
62.50% report to have more than six vocal symptoms, while 47.7%
consider to be exposed to more than six vocal risk factors. None of
the teachers in this study had attended any vocal health promotion
program offered by the schools where they work, but 67.5% con-
sider it important to use the app to take care of their vocal health.

VoiceGuard was used for a period of two months, with a ques-
tionnaire being implemented for monthly monitoring after a month
of use of the tool, through which the frequency of VoiceGuard use
was informed, as well as negative and positive aspects of the tool,
conditions of operation, acquisition of knowledge with app use, be-
havior changes noticed regarding the care of vocal health, and other
considerations.

Afterwards, by the end of two months, an experience evalu-
ation form was applied, regarding the use of the app, and six focus
groups were organized, through which it was possible to observe the
feelings, thoughts and behavior changes from the use of the app.
From this stage, four issues have arisen, which deepen the experienc-
es of the teachers with the use of VoiceGuard.

The first issue concerns the “motivations for using the app”,
which includes questions regarding the satisfaction of the partici-
pants, from the collection of information about their voice and the
necessary care for the reduction of risk-factor exposure and vocal
symptoms.
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The second issue addresses “thoughts, feelings and behavior

changes from the use of the app”, considering the awakened aware-
ness about self-management of their voice, the fecling of support
from app use, besides the behavior changes that lead to the reduction
of vocal involvements.

The third issue refers to the “potentialities and fragilities of the
experience”, in which the improvement of knowledge about vocal
health and the possibility of personal data storage are considered as
potentialities. As a fragility, dissatisfaction was demonstrated regard-
ing the lack of reminders for app use and for the practice of exercises.
Although these aspects came forth, adjustments will be made to cor-
rect the indicated fragilities.

Finally, the fourth issue brings “suggestions for improvement”,
such as: improvement of data related to the results, implementation
of use alerts and practice of exercises.

Data interpretation was based on “Experience Mapping”.
The theories of experience mapping consider that people interact
with the products and, from these experiences, shape their behav-
iors, holding two criteria as starting points: the involved people and
the kind of focused experiences. It is important to point out that
an experience mapping usually includes actions, thoughts, feelings
and critical aspects %%, and there is not a unique form, but many
possibilities of construction of a template that meet the needs of the
product and the studied population.

Regarding motivation, the participants found in the app a
possibility of expanding their knowledge, since, according to Ca-
posori and Ferreira Y, the teachers, in their training process, do not
have a preparation for the use of their voice. In their reports, the
teachers informed that they had never received instruction regarding
voice care. Others mentioned to be aware that their voice is their
working tool and that it demands care, but also informed not to
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know how to take that care, what evidenced the need of strategies for

the promotion of vocal health addressed to this public.

The use of mobile devices is already a reality in people’s daily
routine. Health information, in this kind of device, has an extremely
dynamic nature, such as the alarms and reminders that increase the
strategies of health promotion, in face of the provided meaningful
learning. Thus, the advantages and benefits of these technologies are
countless, which includes the context of health promotion 122,

The distance learning course “Vocal Health in Focus”, after its
development, was validated by five speech therapist-specialists that
work in the field of voice and/or collective health, in May 2017. For
this, a structured questionnaire was used, based on the Likert scale,
which considers a group of items that make it possible to assess the
opinion of the specialists regarding the course, in a structured form,
from the score given to three categories: objectives (10 questions);
structure and presentation (15 questions); and relevance (4 ques-
tions)®). The categories are organized in the following groups:

Group 1 — Objectives: it has items that evaluate the purposes,
targets or goals that should be reached with the distance learning

course.

Group 2 - Structure and Presentation: includes aspects that
address the form of organization; structure; of image, text and video
presentation strategies; coherence and formatting.

Group 3 — Relevance: the questions are related to aspects that
evaluate the level of relevance of the distance learning course.

For the analysis of the data collected from the questionnaire,
the items were presented in four levels of valuation: Inappropriate
(value 1); Partially Appropriate (value 2); Appropriate (value 3) and
Totally Appropriate (value 4). Under each group of questions, there
were, also, spaces for the specialists to register comments or sugges-

tions about the evaluated course.
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Wynd, Schimidt and Schaefer ¥ affirm that the CVI con-

siders “the proportion of items that receives a score of 3 or 4 by the

judges®, thus, the number of items that had an appropriate (value 3)
and totally appropriate (value 4) evaluation. It is relevant to point
out that, to be approved, the item needs to get a value from 0.76 to
1 (one). Values below 0.76 mean that the item needs to be reviewed.

From the results, it was noted that the course is relevant for
the promotion of teachers’ vocal health, with a Content Validation
Index (CVI) of 0.8 to 1 in the majority of items in the question-
naire. Besides the results of the CVI, the opinion of the participants
showed a high satisfaction level with the course, especially regarding
the content, the physical structure and the achievement of goals.

The VoiceGuard app and the distance learning course “Vo-
cal Health in Focus” inspired the Program ‘eVoice’, as a strategy for
promoting teachers’ vocal health, supported by the technologies at
stake. The aforementioned program is developed into five face-to-
face workshops, with the mediation of a speech therapist, whose
program is presented in table 2.

Table 2 — Program of the Course of Vocal Health Promotion, Fortaleza, Ceard, 2019.

‘WORKSHOPS ACTIVITIES

Vocal evaluation of the teachers before participating in the
vocal health program, through the Questionnaire of Teachers’
First workshop | Vocal History, Questionnaire of Voice-Related Quality of
Life — QVRQOL and Voice Handicap Index — VHI.

General presentation of the vocal health program.

Second Notions of vocal health and hygiene. Presentation of
workshop VoiceGuard. Guided use of VoiceGuard App.

Discussion about the use of VoiceGuard in the
classroom. Presentation of the “Vocal Health in Focus”
Course and access to units [ and II of the ‘Vocal Health
in Focus” Course. Guide the teachers to explore, in
detail, units I and II of the course at home.

Third
workshop
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‘WORKSHOPS ACTIVITIES

Discussion about units I and II of Vocal Health in Focus
Course in classroom. Access to units III and IV of
the Vocal Health in Focus Course. General notions of
preventive vocal exercises. Guide the teachers to explore,
in detail, units IIl and IV of the course at home.
Discussion about units III and IV of Vocal Health in
Focus Course in classroom.

Questionnaire for evaluation of the workshops.

Fifth workshop | Vocal evaluation of the teachers after participating in
the vocal health program through the Questionnaire of
Voice-Related Quality of Life — QVRQOL and Voice
Handicap Index — VHI.

Fourth
workshop

Source: Self Authorship.

For the validation of ‘eVoice’ Program, a pilot program was
implemented from September to November 2018, with 15 teach-
ers of primary and elementary education, both female and male, in
three schools, being two of district VI and one of district II of the
Municipal Education Network of Fortaleza, Ceard, Brazil. Five fort-
nightly workshops were organized aiming to expand the knowledge
of the target audience about vocal health and enhance the solution
of the vocal problems mentioned by the teachers ® and by litera-
ture 2%, Although the study is still in progress, the feedback of the
teachers has been very positive.

The next stage, which will start in January 2019, will con-
sist of the efficiency evaluation of the program, will have a widened
sample, and will feature the implementation of instruments for col-
lecting data about the teachers’ vocal health in the beginning and by
the end of the process, which will make it possible to compare vocal
performance before and after participation in the program, such as
the following questionnaires: teacher’s vocal history, Voice-Related

Quality of Life — VRQOL and Voice handicap Index — VHI.
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CONCLUSIONS

Development of the VoiceGuard App and the distance learn-

ing course “Vocal Health in Focus”, from teachers’ perspective, is very
important for supporting the promotion of vocal health. These re-
sources may also be used by other professional voice users, since most
of them, during academic or working life, are not informed about
the necessary care to and the problems that may affect vocal health.

Regarding the experience of teachers with the presented
technologies, the users’ high level of satisfaction is clear, since the
tools provide detailed and accessible knowledge about voice care,
besides facilitating the comprehension of some harmful factors for
vocal health. Besides, the participants reported that the applications
brought new possibilities of behavior changes, making the constant
care of the vocal health easier, regardless of where they are, either at
work or at home.

Teachers reported feeling happiness and support with the use
of the app, as they consider VoiceGuard a tool developed especially
for their voice care that meets great part of their needs. They also
highlighted that the app makes the routine of voice care easier be-
cause, in face of the little knowledge that most about the issue, the
most important information is offered by the tool, besides the re-
sources that enable to test the voice, remind the moment to drink
water and measure environmental noise.

The course “Vocal Health in Focus” was positively evaluated
by specialists and it is considered a resource that offers vocal health
training and supports the use of VoiceGuard App.

The teachers’ high level of satisfaction with the presented
technologies inspires the creation of the ‘€Voice’ Program and shows
the potential that these tools have to be incorporated to the daily
routine of teachers, extending the reach of its use and fulfilling the

roles for which they were designed and developed.
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In this sense, new studies are required for the evaluation of

the efficiency and effectiveness of these technologies, either in the

form of technologies eHealth, or as the eVoice Program. These find-

ings will make it possible to verify the effects and the reach of the

purposes, leaving the empirical field and reaching the practical field,

changing, thus, the existing reality.
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CHAPTER 7

MHEALTH TECHNOLOGY FOR
SUPPORTING BLOOD DONATION

Joélia Rodrigues da Silva, Christina César Praga Brasil, José Eurico de
Vasconcelos Filho, Bruno Praca Brasil, Larissa Barbosa Paiva, Vinicius Freire

de Oliveira

INTRODUCTION

The strong influence of the new Information and Communi-
cation Technologies (ICT) on the structuring of social relations be-
comes increasingly evident. As a result of globalization, networking
has brought people closer together, overcoming geographic barriers,
facilitating access to information and boosting knowledge. Because
every movement may present adversities of interest, with the ad-
vancement of virtualization people have lost the notion of social in-
teraction, pulverizing relationships and enhancing individualism!.

The need for information and connection of human beings
has favored the growth of some technologies, among which the mo-
bile technologies can be highlighted. The use of the mobile network
for communication has shown a considerable growth in recent years
and the use of several cell phone applications (apps) has accompa-
nied this growth?. Because of its versatility and frantic updating,
this market has demanded from mobile developers more and more

creativity, intelligence, connectivity and experience.
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As a result of the constant search for continuous improve-

ment in health conditions, mobile health (mHealth) technology is
emerging, bringing health promotion into line with new media and
new technologies, specifically mobile resources (e.g., smartphones
and sensors), which facilitate the population’s access to information.
As a result, health care providers and users are increasingly adopting
mHealth technology as a strategy that can meet the diverse require-
ments of citizens’ wishes and needs®, such as care orientation about
health, disease prevention, social engagement, promotion of citizen-
ship and solidarity movements.

With regard to the transfusion demand in society, hemotherapy
services need to create new strategies that allow satisfactory care of
the population, generating safety to health units and patient recovery.

This way, the adoption of mHealth technology as a marketing
strategy used by the blood collection centers may meet the diverse
requirements of citizens who are interested in participating in social
campaigns, solidarity movements and collective aid, in addition to
benefiting patients and their families in a vulnerable situation, affect-

ed by some hematological disease or trauma.

Based on the premise that blood donation represents a re-
source for the maintenance of collective health and social balance,
this can be understood as a health promotion practice, meeting the
prerequisite of equity. Making these services available through apps
enables the blood center to customize its relationship with donors
and non-donors, creating a true Customer Relationship Manage-
ment (CRM) tool. This bond with the citizens generates empa-
thy, broadens the loyalty of donors and the capture of new ones.
It should be emphasized that a balanced blood supply guarantees
prevention of mortality and clinical complications, and it is also the
implementation of collective health actions, through the promotion
of blood donation in a conscious and effective way.
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The present study is a cross-section of the research entitled

“mHealth technology to encourage blood donation and support for
health promotion” and intends to describe the theories that support-
ed the methodology of this scientific research.

THEORETICAL-METHODOLOGICAL GROUNDS

The research is based on the method of creating Interaction
Design (ID) ¥ supported by Symbolic Interactionism ©!. The first
theory consists of a multidisciplinary field of study that can contrib-
ute to the areas of engineering, architecture, marketing, advertising,
communication and health, and will subsidize the guiding ques-
tions for the design, development and validation of the application.
Symbolic Interactionism, in turn, subsidizes the understanding of
the feelings, actions and interpretations of the users and experts to
be observed in the usability and validation tests of the application,
this being an mHealth technology that proposes to increase citizen
knowledge and self-management in the context of blood donation .

INTERACTION DESIGN (ID)

ICTs increasingly influence day-to-day activities, becoming
conditions to intermediate personal and work relations, even rela-
tions between states and between countries. In addition, they cover
all areas of knowledge, since they make it possible to control and
treat diseases, monitor climate and natural phenomena, the process
of learning in schools, dissemination and democratization of infor-
mation, accelerate communication, allow for social control, in short,
generate dependence between the human being and the various
technologies. Barbosa and Silva " affirm that “ICTs are changing
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not only what is done and how it is done, but also who does it, when,

where and even why ...”

In the area of computing technologies, a specific field has
been in expansion, Human-Computer Interaction (HCI). HCI uses
the concept of interface for communication between man and the
computer. The concept of interface first appeared as a communica-
tion component and its universe was restricted to the creation of
hardware and software architecture to mediate human-computer
communication. Over time, other aspects were considered, such as
cognitive and emotional ones, perfecting HCI .

The ID comes to take part in and expand the possibilities of
HCI regarding the diversity of design, communication and technol-
ogy processes. Design is understood as the creative process that seeks
to represent or illustrate something new; it implies a lot of study,
interaction and exploration of requirements and solutions for the
project L.

The ID seeks to understand the universe of interaction, con-
textualizing and seeking its reasons, “favors the senses and gives us
the power to listen, to prove, to see, to touch and to feel. It is about
communication...” " Winograd " simplifies the concept and af-
firms that ID is the “design of spaces for communication and human
interaction”. Rogers, Sharp and Preece® understand ID as “a creative
process that aims to assist and design interactive products to sup-
port how people communicate and interact in their everyday lives,
whether at home or at work.”

All definitions harbor understandings of the human-comput-
er relational process through interactive design. Thus, we can dis-
tinguish HCI from ID as follows: HCI is focused on the design,
evaluation and implementation of interactive computer systems,
considering the context and influencing phenomena in the construc-
tion of the prototype, having a narrow scope. The ID will work with
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theories, research and design practice, from the user experience, for

any type of system or product .. Thus, it is verified that the ID is a
field of HCI.

The process of developing the ID in HCI is focused on iden-
tifying the profile of the user and/or the stakeholders, their desires
and needs. To do so, this approach involves the user in their creative
process, collecting requirements that direct the architecture of the ar-
tifact. This creative process is often referred to as “user-centered ID”
and involves user participation in the development of the artifact.
This participation can happen in one step, in several or all stages of

development (participatory design) 2.

Participatory design is related to the users understanding
of the entire process of developing a technology so that he/she can
modify it when necessary. The participatory user is usually part of
a working group that will use the tool and needs to appropriate its
resources. User-centered ID can be participatory or not, depending

on the intensity of user involvement!!?,

Methodologically, Rogers, Sharp and Preece! define four
steps for the construction of user-centered DI (Figure 1), based on

an iterative process:
a) establishing requirements;
b) creating design alternatives;

¢) prototyping;

d) evaluating.
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Figure 1— Interaction Design (DI) life cycle mode

Source: Adapted by the author from Rogers, Sharp and Preece 1.

This process is characterized as iterative, due to the inability
of the product to emerge ready for use at once, requiring inputs,
outputs, experiments, evaluations and tests to complete the cycle
and allow continuous improvements 3. These steps, as Figure 1
itself demonstrates, are complementary and can be accessed multiple
times until one achieves excellence in product delivery.

The first stage of development is the requirements survey,
which has two objectives to be achieved: (1) identifying the user,
their activities and the context of the activities; and (2) relating a set
of stable, enforceable, and solidly based requirements.

The second step is to transform the requirements into a con-
ceptual model that describes the potential of the tool, the possibili-
ties of use and the knowledge needed to produce it. With the elab-
oration of conceptual design, the third step begins with the creation
of a prototype. A prototype can be a sketch of screens, an electronic
image, an explanatory video, a model, in short, a form of representa-
tion that can illustrate the artifact and allow the user to interact with
it and know its functions and potentialities.
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The fourth and final step is to validate the product through care-

ful analysis, in order to identify whether it is aligned with the estab-
lished requirements. At this stage, experts, users and stakeholders can
participate. It is worth noting that the four steps can be accessed several
times during the design process until the expected success is achieved.

This study followed all the steps established for the construc-
tion of interactive design, with the participation of users and stake-
holders in some stages of the development and validation process in
order to provide a desirable, accessible, pervasive, agile, intuitive and
interactive interface, so that it meets the wishes and needs of the user
and generates a satisfactory experience.

SYMBOLIC INTERACTIONISM

From a humanistic approach to social interpretation through
the systematic analysis of human behavior, Symbolic Interaction-
ism emerged at the Chicago School, University of Chicago, United
States, in the 1930s, from sociological researchers who deepened so-
cial interpretation stemming from American pragmatism.

According to Mead, in his work Mind, Self, and Society [,
the understanding of Mind through the interpretation of language,
gestures, thought, communication and symbols in line with the
study of Self, the “I” and the “me”, their relationship with the social
and with the process of creativity, interpolate themselves in the con-
struction of Society, within the perspective of being ontological and
of social phenomena, Symbolic Interactionism.

Mead, despite being considered the father of the interactionist
theory, died in 1931 and his works were published based on lecture
notes and other documents that were organized and systematized by
his followers after his death.
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Thus, the term Symbolic Interactionism was created by

American sociologist Herbert Blumer in 1937"), considered by the
interactionists the great developer of this theory, since he was one
of Mead’s disciples and worked tirelessly in the organization of his
writings, having deepened and systematized the theory. In his most
important work, Symbolic Interactionism, Perspective and Method,
1969, Blumer discusses the assumptions of Symbolic Interactionism,
pointing to “meaning” as the essential point in the interpretation of

human behavior.

Supported by Mead’s studies in this line of research, Blumer
deepens the reading of psychosocial interpretations and affirms that
“meaning” is a product of society arising from the process of human
interaction and, from this understanding, defines the nature of Sym-

bolic Interactionism based on three premises!4..

The first is that the human being directs his actions towards
the things in function of what they mean for him ... The second is
that the meaning of these things arises as a consequence of the social
interaction that each one maintains with his neighbor. The third is
that meanings are manipulated and modified through an interpre-
tive process developed by the person in confronting the things that
he encounters in his path P,

The interpretation of psychosocial and human behavior in the
light of Symbolic Interactionism qualifies the study in several areas
of knowledge, especially in psychology, sociology and communica-
tion. The observation and understanding of the physical and psycho-
logical manifestations of the human being before a given situation
provide new qualitative elements in scientific research, generating
interpretations more faithful to the object in question.

Within this approach, eHealth technologies have offered a
series of possibilities for interaction with the population that can
facilitate actions to encourage health care, within the approach of
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Symbolic Interactionism, considering the meanings of and meanings

attributed to health issues by the public to be worked on.

Only by identifying the universe of the meanings of the hu-
man being and of the different population groups, it is possible to
move effective actions of health promotion in the context of blood
donation, internalizing healthy habits and altruistic actions. Those
are actions that require behavioral changes and that can be encour-
aged and optimized through mHealth technology.

METHODS

It is a methodological research of applied nature and qualita-
tive approach. Methodological research is a form of study that seeks
to deepen new approaches to knowledge and offer a scientific con-
tribution™!. Generally, this modality is adopted when the object in
question can generate methods and practices that contribute to the
construction of knowledge. Polit and Beck ! corroborate and affirm
that this type of research can be used in quantitative, qualitative or
mixed approaches and, usually, they are configured as non-experi-
mental studies, resulting in the construction of new instruments or
research methods.

Concerning problem approach and data analysis, the qualita-
tive modality that considers the dynamism of social relations - self,
society and their meanings - and the interpretation of human behav-
ior in the face of new technologies was used. The understanding of
these nuances was essential to subsidize the construction of a rele-
vant technological artifact with a strong social contribution.

The combination of theories - Symbolic Interactionism® and
Participatory Interaction Design® - characterizes the differentiated
look of this research, since the object under study deals with the con-
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ception of mHealth technology that seeks to achieve a strong power of

social action, starting from the individual to the whole collective and
therefore integrating the senses and meanings of communicational
languages, focusing on the humanitarian potential of each person.

Implementation of the research was carried out in three stag-
es. The first stage occurred from September 2015 to July 2016 and
consisted of the design and development of the app in the labora-
tory. In this step, three phases of the interactive processes included
in User-Centered Interaction Design life cycle (Figure 1) guided by
Rogers, Sharp and Preece!” were considered, which are: (1) require-
ments survey and identification of user’s needs (2) design of alterna-
tives and (re)design and (3) construction of the prototype.

The second step occurred in November 2016 and included
the assessment of users” use of the app - blood donors. At the time,
the performance of the tool and the interaction of the users with the
technology were evaluated. Within the ambit of the Rogers, Sharp
and Preece!” model, after this test, the tool can also go through (re)
design to ensure continuous improvement of the system. The (re)
design process took place from February to May 2017 to implement
the adjustments in the application and sought to address the per-
tinent considerations made by the usability test participants, fully
aligned with the Interaction Design life cycle model User - Figure
1 - with regard to the search for effectiveness.

The third and last step occurred in July 2017; it was of the
validation of the application by specialists, and it had the objective of
submitting the tool to a functional and content evaluation by profes-
sionals of hemotherapy, aiming to ensure coherence in the informa-
tion, its alignment with the target audience and the app effectiveness
at its performance. Also, at this step, a Focus Group was held with
the mentioned specialists to gather opinions, feelings and meanings
about the technological artifact.
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As for the participants of the second step, it was decided to
include people from the age of 18, with a maximum age of 69 years.
According to Dumas and Redish ['7), the ideal number of users for
the usability test should be between five and twelve people. In this
study, 11 volunteer blood donors participated in the usability test,
five men and six women, from 20 to 53 years old. All of them had
good physical and mental health conditions, alleging availability to
participate in the meeting.

About the participants of the validation test by specialists,
there are eight professionals - 4 medical doctors, 2 nurses, 1 social
worker and 1 occupational therapist - 1 man and 7 women, between
33 and 61 years old, with ample experience in the blood center in
the fields of hemotherapy and hematology. The specialists specifical-
ly work on the process of recruitment and engagement of blood do-
nors (3), blood processing (1), transfusion medicine (2), traceability
and surveillance of the transfusion process (1) and the blood center’s
general directory (1), which were selected at the public blood center
according to the degree of technical knowledge, time of experience
in the area, interest and availability to collaborate with the study.

According to Nielsen ¥, the number of participants in valida-
tion tests must be at least three and maximum five. It is emphasized,
however, that there is no parameterization or consensus of this num-
ber in literature. Cockton and Woolrych!"” argue that the number
of specialists in this test depends on the type of problem and the
complexity of the artifact. Thus, the validation test, the third and
last stage of the research, was attended by eight professional experts,
according to Dumas and Redish!'7).

The focus group participants were seven of the eight specialists

who comprised the validation test sample.

For data collection, structured and semi-structured question-
naires were used. The research tools made it possible to capture the
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satisfaction of donor users and specialists, in specific tests, regarding

the structure, presentation, objectives and relevance of the app. Be-
sides, it was possible to identify, in the third stage of this research,
the perceived dissatisfaction to direct the necessary adjustments in
the tool.

Qualitative data collected through the steps and the research
instruments, as well as the video records of the usability, validation
and focus group tests, were analyzed based on the Content Analysis
method in the thematic modality *, following the steps of pre-anal-

ysis, material exploration, treatment of results and interpretation®®"’.

The result of the material exploration stage was the organiza-
tion of the content in thematic modalities, divided by test, as follows:

a) Evaluation of the use of the app by blood donor users
*  Theme 1: user-donor perceptions of application func-
tionality and design of the app;

¢ Theme 2: indications on the satisfaction and relevance of
the app through the eyes of donor users.

b) Validation of Content by the Experts and Focus Group:

e Theme 1: scope of objectives, structure and functionality

of the app in the view of the specialists;
*  Theme 2: relevance of the app: what experts say.

Afterwards, the treatment of the results and the interpretation
made it possible to elaborate a synthesis of the findings, the estab-
lishment of a dialogue between the identified themes, the objective,
the assumptions of the study and the alignment with literature. In
this context, inferences and interpretations about the participants’

perceptions about DoeSangue were made.
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The analysis of the data collected from the app evaluation,

based on Likert’s Scale, was performed with the specialists consider-
ing the content validation index (CVI). The instrument was divided
into three evaluation blocks, which are: Block 1 - contemplated the
objectives of the app, consisting of 9 items; Block 2 - correspond-
ed to the structure and presentation of the tool, with 15 items and
Block 3 - hosted questions about the relevance of the technology,
with 5 items.

CVI identifies the number of Likert’s Scale items that received
scores “3” and “4” within the total response universe, where the score
3 means that the tool is adequate and the score 4, fully adequate 2.
From the answers attributed by the participants, the calculation of
the CVI is made based on the following formula:

number of responses “3” or “4”
total number of responses

CVI =

The final values of CVI vary from 0 to 1. In this classification
scale, values equal or above 0.79 attest to the validity of the technol-
ogy, according to the participants of the tests?” . Values below 0.79
indicate the need for adjustments of the tool, block or item that
received this score.

The interpretation of the findings in an associated way, in-
tegrating the speeches and the results of the instruments based on
Likert’s Scale, was based on the User-Centered Participatory In-
teraction Design ¥ and on Symbolic Interactionism®, since it was
possible to verify from the feelings, actions and interpretations mo-
bilized by the app’s handling, the positive and points, and the tool
improvement needs.

To protect the identities of donor users and experts who par-
ticipated in the tests, the choice was made to represent their con-
tributions by a capital letter and a number. In the case of blood
donors, the stipulated letter was “D”, with numbers from 1 to 11,
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which represents the entire sample present in the usability test. For
the validation of content by the specialists, the letter “E” followed
by the numbers 1 to 8, corresponding to the sample of attending
professionals, was selected.

The ethical-legal procedures of the research followed the reg-
ulations contained in Resolution 466, of December 12, 2012, of
CONAS, which points out the directives and norms of research in-
volving human beings %!, The research was approved by the Research
Ethics Committee of UNIFOR, under Opinion n ©2.110.185.

CREATION OF DOESANGUE APP AND EVALUATION
The prototype of the app was designed to foster the needs of

users and the public blood center of Fortaleza, Ceard, regarding ac-
cess to donors’ own information, as well as to increase the number of
blood donors, respectively. Thus, the solution adopted was the con-
struction of a mobile technology (figure 2) that could be integrated
into the blood center database through a web interface or web service.
The system integration feature, using the Internet, enables remote
access to information and data transfer in an agile and secure way.

Figure 2 - Screens of the DoeSangue’s app

1- Login : 2 — Main menu : 3 — Where to : 4 —Did you : 5 — Donor's : 6 —Donor's :
: : donate : know? : History : Goals

Source: The authors.
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From the usability test with blood donors, two themes

emerged that show significant data about the app. The first one deals
with the perception of donor users as to the functionality and design
of the technological artifact. Besides, in the second theme, it was
possible to perceive evidence of participants’ satisfaction and the at-
tribution of meanings to the importance of the tool, which translates
into the relevance of the app to the target audience under study. Fi-
nally, suggestions for improvements were made by donors who came
to support the Interaction Design life cycle pointed out by Rogers,
Sharp and Preece!, in search of continuous improvement regarding
(re) design and application adjustments.

The general design of the app and the features ‘ease of ac-
cess, ‘scheduling of donation of blood or platelets’ and ‘information
on the amount of donations already performed at the blood center’
were identified as the main strengths of the tool, “Well-crafted layout
and easy-to-identify icons ..” (D2); “The platform is very attractive ..
(D4); “.. ease of finding a place of closest donation and the convenience
of scheduling a donation” (DG). Other participants ratified the same

perceptions in their evaluations.

Galvio and Piischel ! affirm that the use of images can gen-
erate motivational incentive and promote intuitive knowledge, be-
sides facilitating the understanding of messages and concepts more
effectively. What is perceived is that if the information were only
arranged in texts, it would take more time to be internalized and
memorized. The adoption of visual resources focused on intuitive
communication in mobile apps has been a widely used technique in
User-Centered Participatory Interaction Design.

This aspect can be reinforced by the facilitation of knowledge,
which is recommended by Blumer P! as one of the most important
premises for the promotion of personal changes and/or social behav-
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ior. In this case, the tool, being evaluated satisfactorily by the users,

offers indications about the adhesion of the users and, consequently,
can promote changes of behavior in relation to the act of blood do-
nation.

Mead 4 within the dialectical process of the self, consisting
of the interpretation of the self (I) and me (me), for understanding
social relations affirms that “the attitude of the other generalized is
the attitude of the whole community”. In his approach, the ‘gen-
eralized other’ is the symbolic understanding of the collective will.
It is about the social rules, customs and culture, of the normative
dimension of the social community that is structured in the form of

a horizon orienting people’s behavior 129,

The ‘generalized other’ is what we want to identify and un-
derstand in the actions and manifestations of the participants who,
during the usability test, were in empathy with the initiative to build
strategies to support blood donation, which presented, of the tool,
a mixture of anxiety and satisfaction in participating in the research
and contributing to the social cause, as expressed in the following
testimony:

I found it very interesting [the app] because it covered all
the necessary points for blood donation. They worried
about information about nearby places, letting the user
know how much a blood donation is important and how
many people he [the donor] might be helping. They also
worried about the donor’s health, leaving tips. In one app,
they were able to put the before, the during and the after
process of the blood donation. It was very well thought
out! (D3).

The bonus features offered by the app to each task performed
by the user reached a maximum score (CVI 1.0), this strategy was
recognized as a strategy for capturing blood donors with a vast
amount of social engagement, and therefore, of direct interest to the
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blood center of Ceard and, possibly, of the other blood centers of the

country. The specialists at the blood center emphasized:

“It is very nice to work with this question of punctuation
because it instigates the person to seck for more ...” (E6);

“The bonus is the best part [of the app], very good indeed!
.0 (E4);

“... have your donation score, have the score of your friends,
you realize that you are doing good independently of your
presence and there are other people doing good, it is very
rewarding ... Another good thing is to be able to interact with
friends. “(E8);

“It is very important that you share this in a social network ...
that is the most positive point, the engagement!” (E4)

The gamification is characterized by the high power of users
to engage in the activities of a cause/business, traveling the path of
assimilation to action, becoming part of an undeclared social move-
ment, being able to extend this path to the summit of advocating
to an idea, product, service or cause. Kotler et al.*” states that the
gamification “helps improve engagement by including the right sets
of customer behavior”.

Regarding the structure and presentation (Block 2), the app
obtained an average CVI of 0.90, showing that the level of expert
satisfaction with the tool was high. During the focus group with
the experts, several suggestions emerged and some questions were
clarified about the functionality and technological potential of the
application. With regard to doubts, functions such as: scheduling
a donation, recording a testimony, generating social mobilization
campaigns, generating news, inviting donors and friends of donors
to attend the blood center, they all depend on the integration of the
app with the blood center database, but they had not understood:
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“[...] I made a wrong appointment, but I did it on purpose. I
scheduled a donation of platelet to the IJF and the application
scheduled, that date is invalid, for example I cant donate
platelet on Sunday at the hospital IJF]...] “(E4).

Regarding the doubts and suggestions, Minayo * states that
this format of group data collection may have a complementary
function to the study, since it aggregates research tools such as brain-
storming, raising questions that were not mentioned before and
previously hidden or unfelt expectations. The perceived desires and
inferences captured during the Focus Group consolidate the iterative
thinking of Participatory Design ¥, suggesting the continuous pro-
cess of improvement to be implemented during the execution of the

technological development cycle.

CONCLUSIONS

Suggestions for improvement were present in the two applied
tests, usability and validation, which contributed greatly to the im-
provement of the tool. Regarding the objective and the relevance of
the technological artifact, both categories of participants were unan-
imous in affirming the expressive contribution that it can offer to
the cause of blood donation, which goes beyond the walls of any
blood center and has a collective meaning, bringing knowledge and
guidance to the population aiming at promoting health as a resource
for life. Thus, from the look and need of donor users and experts,
there was a lot of possibilities for enhancing existing blood donation
mHealth technologies to expand donor recruitment and the donors’

loyalty processes.

Regarding data collection and interpretation, it was possible
to capture some conclusions: there were positive results about the
functionality and the presentation of the app, since, in general, they
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showed a good acceptance of the donor public; it was noticed that

the availability of self-services in the app was seen in a positive way
- possibility of scheduling the donation itself, identifying the near-
est place of donation and the best day for a donation - generating
donor expectation and involvement; the provision of personalized
information, such as blood type, date of last donation, and donor
performance in the app, can generate a sense of empathy with the
cause and blood center; the possibility of personalizing the applica-
tion with the language of the blood center can generate adhesion of
the other blood centers of the country; the manifestation of some
experts in extending the functionality of the app refers to the poten-
tial perceived from the use of technology and, finally, recognition of
the tool’s modern features - bonuses and integration with the blood
center database - can contribute to a culture change conducive to
the practice of blood donation, building a ‘generalized other’ that is
more aware and involved with the cause.
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CHAPTER 8

CREATION AND IMPLEMENTATION OF
EHEALTH TOOLS IN THE CONTEXT OF
CHRONIC KIDNEY DISEASE: THE RENAL
HEALTH MODEL

Juliana Gomes Ramalho de Oliveira, Geraldo Bezerra da Silva Junior, José
Eurico de Vasconcelos Filho

INTRODUCTION

The worldwide increase in chronic non-communicable diseas-
es (NCDs), including chronic kidney disease (CKD), creates a fertile
ground for the development of strategies that aim to attenuate the
adaptive process and coexist with long-term treatment, shared by
health professionals, patients, family and caregivers.

Multimorbidity, described by the World Health Organization
(WHO) as “the coexistence of two or more chronic conditions in
the same individual” ", is a worldwide reality that can impair the
coordination of care, since it is necessary to align several actors and
the management of different prescriptions.

In Brazil, researchers found that multimorbidity affects ap-
proximately 24.2% of the adult population ?. Overall, CKD is
associated with multimorbidity, since its main causes are Systemic
Arterial Hypertension (SAH) and Diabetes Mellitus (DM) ¥, that
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is, the treatment of CKD needs to be incorporated into other ongo-

ing therapies.

Added to this scenario is the educational status of the Bra-
zilian population, of which 11.5 million individuals are illiterate !
and 3 out of 10 citizens are considered functionally illiterate, that
is, have great difficulty in reading, writing and performing routine
mathematical operations P!. Considering this instructional context,
achieving full understanding of the therapeutic plan by patients and
family members is not always an easy task.

However, according to a survey carried out by the Brazilian
National Functional llliteracy Indicator (/ndicador Nacional de Anal-
fabetismo Funcional — INAF) and published by the BBC News Brazil
news network in November 2018, despite difficulties in reading and
interpreting simple texts, functionally illiterate people are frequent
users of social networks. Of these, 86% use WhatsApp, 72% are
Facebook fans and 31% have an Instagram account!®), thus demon-
strating that this group of individuals is not digitally excluded.

In times of unrestricted access to information, available on the
Internet, one of the objectives of health services and professionals
should be to expand the offer and access to safe and easy-to-under-
stand content. In the context of health promotion, it is a matter of
providing those involved individuals with information and tools that
can provide the necessary support to the new care routine. We be-
lieve that it is health professionals’ responsibility to provide patients
and their families with coping strategies, as well as ways to facilitate
the incorporation of treatment into their daily routine.

So-called “eHealth”, or electronic health, according to the
WHO 7 is “the accessible and safe use of information and commu-
nication technologies for health care and associated fields, including
services in care, surveillance, literature, education, knowledge and
research”, and it comprehends four distinct components, as follows:

164



¢ Mobile Health (mHealth): Provides health information

and services through mobile and wireless technologies;

*  Health Information Systems (HIS): Systems for collect-
ing, aggregating, analyzing and synthesizing data from
multiple sources for the issuing of health reports;

*  Telemedicine: Provides healthcare services at distance;
can be used for inter-professional communication, com-
munication with the patient and remote consultations;

*  Distance Learning (eLearning): Education and training
in electronic form for health professionals 7).

The partnership between the health sector and information
and communication technology (ICT) has produced excellent re-
sults that are considered “customizable”, that is, that come closer
and closer to each individual’s needs. For the researchers and devel-
opers of these systems, the advent of mobile technologies through
smartphones has created a new window of approach to the “final
consumer” as it “takes advantage” of the low cost, easy transportation
and other uses attributed to the devices, such as the clock, calendar
and access to social networks, making the most of these advantages,
as well as approaching their health needs.

With approximately 7 billion mobile phone subscriptions
worldwide, in many places, the population is more likely to have
access to a smartphone than drinking water .

Defined by WHO as “the use of mobile devices for medical
practice and public health” ), mHealth has the potential to trans-
form the current model of health care worldwide, providing new
perspectives of time, place, means and people by whom care is pro-
vided and accessed"”..

Based on the diagnosis of CKD, professionals and patients are
introduced to the delicate scenario of treatment adherence, suscep-
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tible to multiple variables. The patient with CKD, regardless of the

stage of the disease, receives a series of guidelines on new health care
actions, including dietary restrictions, the incorporation of healthy
lifestyles and monitoring of worsening signs, and whose personal
decision to adhere to or not can determine the course of treatment,
with direct effects including on their survival. It is therefore of ut-
most importance that those involved, patients and family members,
be fully informed about the consequences of non-adherence on the
clinical outcomes.

Considering the low rates of adherence to CKD treatment
found in previous studies '®!"213 the Renal Health application was
created aiming at contributing to increase information about the
disease, considering the impact of the lack of this knowledge on the

actions of disease prevention and control 1"

, and to help patients
with CKD regarding the treatment, aiming at better adherence rates

and, consequently, better outcomes.

It should be emphasized that the development process of a
tool aimed at assisting in health care should be based on strict cri-
teria of information security and software efficiency, as well as be
closely connected with the characteristics and needs of the target

population.

Therefore, the following steps comprise the trajectory of the
Renal Health application:

1. Knowledge of the clinical context (care practice)

2. Identification of the gap (literature review, benchmarking)

3. Study aimed at identifying the needs of the target population

4. Tool creation (brainstorming, requirements survey, product de-
sign, prototyping)

5. Test with end-users (Usability)

6. Test with health professionals (Judges)

7. Making adjustments (redesign)
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8. Study of acceptability of eHealth technologies with users and
health professionals
9. Longitudinal study with chronic renal patients using the application

10. Adjustment and improvement

This chapter will briefly present each of these steps and point
out the perspectives and challenges of this project.

BRIEF HISTORY

Started in the year 2015, the Renal Health Project, of which
the Renal Health application is the main product, was created based
on the concerns arising from the care practice of its creators, a ne-
phrologist and a Nephrology-specialist nurse.

With the initial objective of developing knowledge dissemina-
tion and self-monitoring of CKD treatment strategies, we observed
the need to create a group with diversified expertise that would meet
the health needs, detailed by the area professionals, with efficient
technological solutions. Thus, a partnership was established with the
Nucleus of Information Technology Application (NATT) and the In-
novation Laboratory (InoLab), both of which belong to UNIFOR,
which includes students from several areas, such as Information
Technology, Computer Sciences, Communication, among others.

The choice of the application name aimed at the union of a
word in Portuguese, common in several languages (Renal), and the
English term “Health” (Satde, in Portuguese), considering that En-
glish is one of the most spoken languages worldwide, which would
allow the brand standardization in future versions of the application

in other languages.

With the aim of publicizing the application, as well as dissem-
inating information about CKD prevention and control, a YouTube
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channel was created in December 2017 and a profile on the Insta-
gram social network in June 2018. Subsequently, in July 2018, the
initial version of the Renal Health application was launched on Goo-
gle Play. Currently, the Project receives funding from the Interna-
tional Society of Nephrology (ISN), through the Clinical Research
Program, and from the Research Development and Innovation Ex-
ecutive Board (DPDI) of UNIFOR, as well as institutional support
from the Brazilian Society of Nephrology.

CLINICAL CONTEXT KNOWLEDGE (CAREPRACTICE)

As previously mentioned, the Renal Health application was
initially conceived based on the care experience of the chronic renal
patients of its authors. Detailed knowledge of the context where the
target audience is immersed is one of the primary requirements for
the success of the tool. This prior knowledge provides subsidies that
guide the first steps of the development process, as it indicates the
most fragile sectors in the line of care.

Armed with this information, the researchers started conceiv-
ing the basic idea of the Project: to create a technological tool to
help patients with CKD undergoing treatment. However, amidst the
discussions on the main focus of actions to be carried out, the need
arose to include the general population as a target audience as well,
that is, those individuals who are not undergoing CKD treatment,
but who might be interested in learning about the disease. The main
goal of reaching out to this group of people would be prevention.
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IDENTIFICATION OF THE KNOWLEDGE GAP
(LITERATURE REVIEW, BENCHMARKING)

A literature review was carried out in 2016 to support the
need for a tool to elucidate the general population about CKD and
to support patients with CKD regarding their treatment manage-
ment. It was observed that studies carried out in several countries
showed limited knowledge of the general population on CKD 514!
including those with risk factors such as hypertension and DM 7.

Quick searches carried out in the virtual stores showed a
great variety of applications for health professionals, such as atlases,
current protocols, handbooks, specialized journals, calculators, etc.
Some applications created for renal patients were related to dietary
guidelines, but in order to access them, it was usually necessary to

pay values ranging from US$ 1.99 to US$ 4.99.

At this stage, we verified the lack of Brazilian studies present-
ing tools that were similar to Renal Health. In Brazil, only Fernandes
et al."¥ were developing a web system for the remote care of patients
with stable CKD at non-dialytic stages. Therefore, it was observed
that, despite international initiatives in this area, there was still a gap
in Brazil regarding technological tools aimed at CKD prevention
and treatment.

STUDY TO IDENTIFY THE NEEDS OF THE TARGET
AUDIENCE

Aiming at identifying the issues that raise the greatest doubts
and the aspects that generate the most difficulties in adapting to the
treatment of CKD, interviews were carried out with the general pop-
ulation, that is, people who were not undergoing treatment, patients
on hemodialysis and renal transplant recipients. The main informa-
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tion needs among the general population were related to preventive
measures, causes, symptoms and treatment of CKD. Among the pa-
tients on hemodialysis, the subjects of interest were: diet/nutrition,
renal transplantation, complications during sessions, blood pressure
control, causes of the disease and practice of sports. While kidney
transplant recipients would like more information on diet/nutrition,
transplant complications, medications to be avoided, and general
guidelines.

It is noteworthy that, based on the results of this study, and
the observation of the population’s limited knowledge on CKD, a
population-based cross-sectional study was initially carried out in
the city of Fortaleza, Ceard, Brazil, to investigate the levels of knowl-
edge of the general population about the disease and to analyze if
they were related to socioeconomic aspects. The study is in its final
phase of data collection, with more than 1,500 people interviewed,
and the preliminary results indicate that, regardless of the level of
schooling background, the lack of basic knowledge about CKD has
a high prevalence.

TOOLCREATION (BRAINSTORMING, REQUIREMENTS
SURVEY, PRODUCT DESIGN, PROTOTYPING)

The laboratory phase, carried out from July to October 2016,
had its own methodology for the development of the tool, the Us-
er-Centered Interaction Design ['”), consisting of four interactive ac-
tivities: identification of needs and establishment of requirements,
design and re-design of the tool, creation of an interactive version
(functional prototype) and evaluation. The first version of the Renal
Health application was developed, of which sessions are described

in Table 1.
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Table 1 - Sessions of the Renal Health application according to the target audience, Fortaleza, Ceard, 2019.

Target audience Sessions

Specifications

General Population  Information

Tests

Patients undergoing  Your treatment
hemodialysis

Schedule

Information

Nutritional Table

Renal transplant History

recipients

Schedule

Information

Kidney Function:

What are the kidneys?

‘What are the main functions of the kidneys?
What is DRC?

Main causes

Main symptoms

Treatment

How to prevent CKD
Frequently Asked Questions
Without tests:

Hydration testing

CKD risk questionnaire
With tests:

Glomerular filtration rate test
Fluid intake control

Weight control

Tests

History

Medications
Exams
Consultations

General information
About the treatment
Stay tuned:

Amount of phosphorus in food
Amount of potassium in food
Amount of sodium in food
Creatinine

Blood Pressure

Glycemia

Weight

Medication
Exams
Consultations

Stay tuned:

Signs and symptoms
Recommendations:
About medications
General information
Nutritional information

Frequently Asked Questions

Source: Renal Health Application
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TEST WITH END-USERS (USABILITY)

After finishing the pilot version of the application, a usabil-
ity test was performed with 10 patients on hemodialysis. The test
consisted in performing seven tasks of greater relevance in the appli-
cation and filling out a form with one’s impressions about the soft-
ware and questions about the degree of difficulty of the performed
tasks. While the users performed the tasks, the evaluators filled out
an individual form about the assessment. Right after the evaluation,
users were asked to fill out a form with their impressions about the
software and the degree of difficulty they had when performing the
application tasks. Most patients considered the questions “normal”,

easy” and “very easy”.

TEST WITH HEALTH PROFESSIONALS (JUDGES)

Subsequently, in October 2016, a test was carried out at the
InoLab with six specialists in Nephrology (physicians, nurses, nutri-
tionists and psychologists), all of which had been working in the area
for more than 5 years, aiming to validate the contents and analyze
the relevance of the tool in the context of CKD treatment.

The guests were instructed to login to the app for evaluation
and then answer a form about the app goals, structure, functionality
and relevance. The percentage of approvals regarding the sentences
was 89.6% and the main suggestions for adjustments were related to
the possibility of enlarging the font or size of the screen due to the
visual impairment observed in many patients, reduction of texts and
content adjustments to improve users’ understanding.
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ADJUSTMENTS (REDESIGN)

To support Renal Health’s further development and testing

phases, a survey was carried out in 2017 on applications that ad-
dressed CKD, which were available in the two leading virtual appli-
cation stores, Andoid and iOs operating systems, of which results are
shown in the tables below. The search was carried out in the months
of September and October and there was no restriction of language
and nationality.

Table 2 — Characterization of the applications available in the Google Play virtual store regarding the target
audience and content. Fortaleza, Ceara, 2017.
Google Play
Word — “Renal” (n=245)
Target audience Content Quantity

Information on diet
Information on CKD
Games

Renal patient Social networks
Information and self-monitoring

LS SN V)]

N
o

Calculators (renal function and medication

adjustment)

Health professional Handbook

Journals
Guidelines
Information on CKD

Other topics 167
Word — “Kidney” (n=252)
Information on diet
Information on CKD

BN

—
o B

Renal patient Games
Information post-renal transplant
Information and self-monitoring

PN

—_
(=)}

Calculators (renal function and medication
adjustment)
Health professional Handbook
Journals
Information on CKD
Other topics 190

N

Source: Google Play
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The category “Information and self-monitoring” stands out

as the applications that are closest, in terms of characteristics and

functionalities, to the Renal Health app. They were: “Renal Diet

17, “Kidney Disease Recommendation”, “Kidney Health”, “Kidney
Renal Disease Diet”, “Kidney Care”, “My Kidney Care”, “Smart

Kidney” and “My Kidney My Health My Handbook”.

Table 3 — Characterization of the applications available in Apple Store regarding target audience
and content. Fortaleza, Ceard, 2017.

Apple Store
Word — “Renal” (n=125)
Target audience Content Quantity
Information on diet 8
Information on CKD 6
Renal patient Games 1
Social networks 1
Information and self-monitoring 1
Calculators (renal function and medication 20
Health professional adjustment) 2
Handbook 5
Journals 0
Guidelines 3
Information on CKD
Other topics 78
Word - “Kidney” (n=209)
Information on diet 12
Information on CKD 7
Renal patient Games 1
Medication control 1
Information and self-monitoring 3
Calculators (renal function and medication 19
Health professional adjustment) 3
Handbook 15
Journals 5
Information on CKD
Other topics 143

Source: Apple Store
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The applications classified as “other topics” covered: acute kid-
ney disease, lithiasis, kidney disease in animals, games not directed
to CKD, medical congresses, yoga, homeopathy, numerous culinary
recipes, radiology, general anatomy, among others. It should be em-
phasized that the search results can be considered overestimated, be-
cause in some cases, the same application was available in both stores.

Aware of the pioneering nature and importance of an appli-
cation in the Brazilian Portuguese language aimed at the increasing
group of people with CKD in our country, the research team chose,
based on the searches, on the suggestions of adjustments from the us-
ability tests, on the judges’ opinion, and the need for an iOS version,
to carry out the development of a new version of Renal Health using
hybrid technology, of the Ionic type, in which it is possible to devel-
op multiplatform applications (Android and iOs). At the same time,
changes were made throughout the application’s layout to make it
more user-friendly and easier to use, and the internationalization
process of the tool was initiated for future tests in other countries.

STUDY OF THE ACCEPTABILITY OF EHEALTH
TECHNOLOGIES BY USERS AND HEALTH
PROFESSIONALS

With the increased access to technology by a large part of the
world’s population, there has been an increase in the scientific com-
munity’s interest in knowing the acceptability and viability of the
eHealth tools among patients and health professionals 201222324,
as well as the investigation of their effectiveness in actual health care
contexts 2%, Tt is believed that, in addition to developing these in-
novative health care models using eHealth and mHealth tools, it is
crucial to measure the acceptability, reach, and impact of using these
tools on health outcomes. As this is a new field, that analysis will be

the base of new studies and guide future health promotion actions.
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For these reasons, a need to study the receptivity/acceptabili-

ty of chronic renal patients regarding the use of treatment-assisting
applications arose. Therefore, a cross-sectional study was carried out,
initially with a group of renal transplant recipients and the health
professionals involved in post-transplant follow-up, performed at the
Transplantation Outpatient Clinic of Hospital Geral de Fortaleza
(HGF), Fortaleza, state of Ceard, Brazil, from January to May 2019.

Individual interviews were carried out in a reserved place, with
a script consisting of items of sociodemographic characterization,
clinical information, possession and use of technologies, interest in
using an eHealth tool to assist in post-transplant treatment. Patients
and professionals were asked about the relevance in the treatment of
certain functionalities (monitoring and storage of data on creatinine,
weight, blood pressure, blood glucose, alerts for medications, exams
and consultations), the efficiency of the current communication me-
dia with the Transplant Service and the relevance of developing a
channel in the eHealth tool for Service access. The results suggest
that renal transplant recipients use daily tools that use ICT, and both
patients and professionals show high acceptance of the strategies in
this follow-up for post-transplant treatment.

LONGITUDINAL STUDY WITH CHRONIC RENAL
PATIENTS USING THE APPLICATION

In addition to assessing the interest that chronic kidney pa-
tients have in using eHealth / mHealth tools, it is known that the
survey does not end at this point. Subsequently, after the presenta-
tion and incorporation of the application by the target-audience,
aiming to assess the effects on the modifiable aspects of treatment,
such as adherence and self-care, it is necessary to follow up with ep-
isodic clinical analysis, associated to interviews, to identify the per-
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ceptions about the use of the technological tool and its contributions

in the context of the disease.

A longitudinal study is currently under development with
groups of patients undergoing hemodialysis and renal transplant re-
cipients that use the application, whose clinical parameters and degree
of adherence to the treatment will be compared to a group of non-us-
ers, so that it will be possible to conclude whether the use of the Renal
Health application actually has influence on health outcomes.

ADJUSTMENTS AND IMPROVEMENT

Of all the described phases, this one is considered permanent,
because it is the continuous tool modernization process, so that it
accompanies the frequent updates of the operating systems. The new
versions of these systems almost always aim to correct errors, im-

prove performance, and launch new features, among others.

In line with the advances in technology and Medicine, we be-
lieve in the constant improvement of the Renal Health application.
For this purpose, meeting the demands of end-users, developing new
attributes, being aware of the trends in the Digital Health sector and
the application market are some of the actions that comprise the goal
planning of this project.

PERSPECTIVES AND CHALLENGES

Our constant researches have disclosed no similar projects in
Latin America. Therefore, the Renal Health Project, with its innova-
tive and diversified approach, has great potential for CKD preven-
tion and control. It is worth mentioning that the internationaliza-
tion of the application is expected, with the necessary translations
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into English and Spanish of all the developed contents and tools,

aimed at reaching an increasing number of people, as well as investi-
gating the tool acceptability in several parts of the world.

The Renal Health Project has grown a lot in recent years
through the incorporation of new health education and promotion
strategies, as well as important partnerships with researchers from
other Brazilian states, Portugal and the Netherlands. In addition to
expanding our field of activity, these partnerships allow the exchange

of transcultural experiences and the improvement of our tools.

It is emphasized that, in parallel with the design and improve-
ment of Renal Health, our group has developed sensor prototypes
using the principles of the Internet of Things (IoT), which can cap-
ture in real time the patient’s weight and temperature, the taking of
medications, among other things, and, through a Bluetooth con-
nection, transmit this information to the application, reducing the
manual insertion of data.

Opverall, the challenges involving such a broad project are re-
lated to adherence and continued use of the tool by the target audi-
ence. For that purpose, it is believed that some strategies are essen-
tial, such as being attentive to the users’ opinions through interest
surveys, diffusion actions, constant updating of the tool with the
incorporation of new functionalities, review of the content based on
the most recent guidelines and the maintenance of a technical team
ready to solve possible problems effectively and fast.

CONCLUSIONS

In the last decades, the so-called Technological Revolution
has changed the social scene all over the world. The use of techno-

logical tools, based on artificial intelligence, machine learning and
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the internet is establishing trends, changing behaviors, extinguishing

professions, streamlining processes and engendering consequences,
including the process of illness.

In the health sector, ICT has broadened the possibilities of
access to the patient and led healthcare providers to rethink the pro-
cesses of assistance in the digital era. Aligning the technological evo-
lution with strategies to control and contain the progress of chron-
ic diseases, such as CKD, is the current challenge for the scientific
community and the pillar of the Renal Health Project. Better clinical
outcomes, including fewer complications caused by CKD and pos-
sibly lower mortality rates, with increased adherence to treatment,
are objectives of this project, which should be observed in the next
steps of this study.
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CHAPTER 9

VALIDATION OF ‘GESTACAQ’
APPLICATION WITH NURSES

Raimunda Magalhies da Silva, Christina César Praga Brasil, Antonia
Meirivnia de Sousa Santos, Francisca Francisete de Sousa Nunes Queiroz,
Indara Cavalcante Bezerra, Paula Caroline Rodrigues de Castro

INTRODUCTION

Prenatal assistance aims to monitor pregnancy evolution,
enabling a healthy pregnancy, without negative influences on the
health of the mother-child binomial" In Brazil, the coverage of
prenatal assistance is considered satisfactory and reaches almost the
whole Brazilian territory. It involves pregnant women of different
sociodemographic and reproductive characteristics, but it still faces
persistent challenges that reflect on the quality of this assistance.

In 2016, in the state of Ceard, a decrease of 31% of maternal
death was noted in comparison to the year of 2014, decreasing from
135 to 93. However, direct maternal mortality, defined as a compli-
cation that occurs during pregnancy, delivery or puerperium, due
to omissions, interventions and/or inappropriate treatment, has a
higher percentage, 47,3%, followed by indirect obstetric causes at
24,7%. Thus, appropriate prenatal monitoring is essential®®!.

Technological innovations in health constitute a significant
part of the efforts in research and global development in the contem-

183



porary society of knowledge (nanotechnology, biotechnology, infor-

mation and communication technology, among others). However,
the necessity of deepening knowledge in health and implementing
measures to seek a model of economically competitive and socially
inclusive development must be acknowledged ..

Mobile technologies enable the dissemination of information
on health in different ways: phone calls, text messages, videos, access
to Internet and use of apps for smartphones and tablets. Such tools
are known as “Mobile Health” or “mHealth” and are becoming more
and more present in the daily routine of people, due to easy access,
being self-explanatory, and it may serve, among unlimited possibil-
ities, as a support to inform, guide and monitor the user and the
community about different topics in health Bl

In this sense, international studies emphasized the benefits
of using apps in health interventions regarding the improvement
of clinical decision-taking, patient education and qualification of

6,7)

health professionals ©7). Most available health apps are considered

strategies for promoting health, well-being and disease prevention.

Based on these perspectives, the app GestAgdo was developed
by an interdisciplinary group, comprised of researchers from the
Collective Health group and from the Nucleus of Technologies of
the University of Fortaleza, with the purpose of improving the pre-
natal assistance quality and acting as a secondary tool to women and
professionals. The app corresponds to a technological device directed
to empowering pregnant women regarding self-care, addressing in-
formation about the gestational period, using language of easy com-
prehension and resources to monitor maternal and fetal health ©.

Since its conception, the app GestAgdo has had some updates
resulting from evaluations regarding its use in the Primary Health
Care (PHC), such as the tests of usability and the validation with
pregnant women . In the sequence of these evaluative steps, this
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chapter refers to validation, based on Likert scale, of the updated

version of the app with nurses from PHC. Some GestA¢do interface
shots are presented below:

Image 1 lllustration of the GestA¢do Interfaces

Source: Queiroz.

METHODS

Research of applied and methodological nature, with quanti-
tative approach, was carried out, since a wide validation of a techno-
logical resource developed in laboratory was pursued, whose content
was validated with nurses, in the sense of verifying the contributions
of the app for acquisition of knowledge, in the process of behavioral
change of pregnant women during the prenatal period.

The research was done from January to March, 2019, at three
Units of Primary Health Care (UPHC), in the city of Fortaleza,
Cear4, Brazil.

The subjects that participated in the research were 13 nurses,
selected from the pre-established requirements that follow: nurses
that perform prenatal monitoring for at least six months in the unit;
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the ones that did not assist pregnant women were excluded.

Regarding the location where the study took place, three
UPHC of Regional VI were selected. This ‘health region’ has the
majority of population and health demand of Fortaleza, besides
having the highest number of health services, providing a total of
27 UPHC. In addition, it is inserted, geographically, in the same
regional of UNIFOR (Research proponent Institution).

Initially, centers of UPHC, from Regional VI, were visited to
create an approach with the research field, as well as to explain the
purposes of the study to their coordination. Afterward, interviews
were scheduled in accordance with the availability of the participants.

The next stage was the application of a questionnaire to get
the sociodemographic characterization of the participants and to ob-
tain the data related to their professional qualification. In this mo-
ment, the app was presented to the nurses, who were advised to use

the app during a period of 1 hour and a half.

Finally, a questionnaire was applied to the participants, which
was structured based on the Likert scale, considering three groups of
questions for the validation of the tool, among them: purposes (16
questions), structure and presentation (15 questions) and relevance
(4 questions) P). This scale was selected because it has scientific rele-
vance and requires minimum resources and processing time.

The sociodemographic and professional data of the nurses
were organized and described according to absolute and relative fre-
quencies.

The results, analyzed based on the scale of Likert, indicated
the Content Validation Index (CVI) of the app M.

Regarding the ethical precepts, the study had the approval
of the Research Ethics Committee of UNIFOR, under Opinion n°
1.666.807, being the result of an unfolding of the project “mHealth
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for promotion of women’s health: technological innovation for the
improvement of prenatal assistance quality”, sponsored by Cearense
Foundation to Support Scientific and Technological Development
(FUNCAP - Fundagio Cearense de Apoio ao Desenvolvimento Cientif-
ico e Tecnoldgico). Thus, the recommendations of Resolution 466/12,
from the Brazilian National Health Council (Conselho Nacional de
Saside)! Ministry of Health, which rules the research ethical princi-
ples involving human beings, were observed "'

RESULTS

SOCIODEMOGRAPHICAND PROFESSIONAL PROFILE
OF THE NURSES

The consolidation of the sociodemographic profile of the 13
nurses who participated of the study is expressed in Table 1, from
which 12 nurses (92,3%) are female and 1 (7,7%) is male. Their
ages range from 25 to 43 years old. Among the participants, 53,8%
are married or live in a civil union, while 38,5% are single and 7,7%
divorced. Regarding the number of children, 53,7% do not have
kids, 15,4% have from 3 to 4 children and only 30,8% decided to
have 1 or 2 children. Regarding religion, 76,9% are catholic, 15,4%
evangelical and 7,7% spiritualist.

With regards to educational degree, 38,5% have concluded
specialization, 23,0% are coursing their specialization and 38,5% do
not have a post-graduate degree. Regarding length of service, 15,4%
have from 14 to 18 years of service, 7,7% from 9 to 13 years, 15,4%
from 4 to 8 years, and the majority, 61,5%, have from 1 to 3 years
of service. Regarding kind of work contract, 53,8% are service con-

tractors, 23,1% are employees and only 23,1% are public servants.
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Table 1- Sociodemographic Characteristics of the nurses who participated of the validation
process of the app GestAgdo.

Variants n %
Gender n (%)
Female 12 92,3%
Male 1 7,7%
Age
25-29 6 46,1%
30-35 3 23,1%
38-43 4 30,8%
Marital Status
Married 7 53,8%
Single 5 38,5%
Divorced 1 7,7%
Ne of Children
None 7 53,8%
1-2 4 30,8%
3-4 2 15,4%
Religion
Catholic 10 76,9%
Evangelical 2 15,4%
Spiritualist 1 7,7%
Educational Degree
Specialization 5 38,5%
Specialization in course 3 23,0%
Do not have post-graduate degree 5 38,5%
Length of Service
1-3 years 8 61,5%
4-8 years 2 15,4%
9-13 years 1 7,7%
14-18 years 2 15,4%
Kind of work relations
Employee 3 23,1%
Service Contractor 7 53,8%
Public Servant 3 23,1%

Source: Elaborated by the authors.
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VALIDATION OF THE APP BY THE NURSES

In this stage of the study, validation of the app was done by

the nurses, aiming at the evaluation of the tool. From the application
of the questionnaire, based on the Likert scale, it was considered
that, for the items evaluated with Content Validation Index (CVI)
lower than 0,79, a review and adjustments for their adequacy would
be required. The items evaluated with CVI 0,79 or above were con-
sidered satisfactory and appropriate 1'%,

Chart 1- Content Validation Index (CVI) of the analysis of app GestAcdo purposes. Fortaleza-CE,
January to March, 2019.

PURPOSES CVI
1. Compatibility of the language with the target audience 1

2. Adequacy of the content for advice and clarification of doubts about| 1
pregnancy
3. Adequacy of the content for providing tips about health care during| 1
pregnancy

4. Adequacy of the content about baby development

5. Adequacy of the content for identifying possible risk factors in pregnancy

6. Does the content stimulate the continuance of app navigation?

[ Y Y

7. Does the content help other women in obtaining information about
pregnancy?

8. Promotion of behavior changes of the pregnant women in the decision| 1
taking about pregnancy cares

9. Dissemination in the scientific community in the field of women health| 0,92
(prenatal assistance)

10. The channel mom (radio) clarifies doubts about pregnancy 1
11. The channel mom (radio) clarifies doubts about delivery 1
12. The channel mom (radio) clarifies doubts about prenatal care 1
13. The channel mom (radio) clarifies doubts about nutrition 0,92
14. The channel mom (radio clarifies doubts about nursing 1

15. The channel mom (radio) clarifies doubts about physical activities| 1
during pregnancy

16. The channel mom (video) clarifies doubts about teenage pregnancy 0,76
Average of CVI 0,97

Source: Elaborated by the authors (2019).
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According to Chart 1, it is observed that the evaluation of the

professionals regarding the purposes of the app GestAgio was posi-
tive, with CVI of 0,97.

The information inserted in the app was classified, mostly, as
totally accepted. The items: adequacy of the language related to the
target audience; advice and doubts about pregnancy; tips regarding
health care during pregnancy; information about baby development;
identification of possible risk factors and promotion of health, ob-
tained CVI equal to 1.

The aspect of dissemination in the scientific community in
the field of women’s health and the channel ‘mom’ about nutrition
tips, obtained CVI of 0,92. Regarding the aspect of the channel
‘mom’ related to information about delivery, prenatal, nursing and
physical activities, CVI was 1. The videos about teenage pregnancy
obtained CVI equal to 0,76. Consequently, lower than the accept-
able value, thus why they need to be reviewed.

Chart 2- CVI of the structure analysis and presentation of the app GestAc¢do, Fortaleza-CE,
January to March, 2019.
STRUCTURE AND PRESENTATION CVI

1. Is the technological device, of the type of app, appropriate to advice/
support the pregnant women and nurses?

0,92

2. Is the presented information scientifically correct? 0,84

3. Is the material appropriate for the sociocultural level of the proposed 1
target audience?

4. Is there a logical sequence of the proposed content? 1

5. Are the content and messages attractive? 1

6. Is the language clear and objective? 1

7. Is the information directed to the object of interest sufficient and 0.92
appropriate? ’

8. Are the illustrations (images) applicable to the content? 1

9. Are the illustrations (images) clear and easy to comprehend? 1
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STRUCTURE AND PRESENTATION CVI

10. Is the quantity of illustrations appropriate for the content of the

educational material?

11. Are the icons appropriate and helpful for the pregnant women to

comprehend and use the app? 0.92

12. Are the colors applied to the text appropriate and enabler of reading? | 1

13. Is the size of the letters of the titles, subtitles and text appropriate? 1
14. Does the type of font make reading easier? 1
15. Is the quantity of information inserted in the app appropriate? 0,92
Average of CVI 0,97

Source: Elaborated by the authors.

Chart 2 shows the analysis made by nurses about the structure
and presentation of the app, whose average CVI was 0,97. Thus, all
items obtained satisfactory levels with the tool, with values of CVI
ranging from 0,84 to 1. This information emphasizes the adequacy
of the tool GestAgdo.

Among the 15 items, one of them presented value of 0,84
(item 2), with the existence of scientifically incorrect information
being reported by the nurses, which requires updating.

The evaluation of the last group refers to the relevance of the
app, which is presented in chart 3.

Chart 3- CVI of the analysis of app GestAcdo relevance, Fortaleza-CE, January to March, 2019.
RELEVANCE CVI

1. Does the material address the necessary issues for prenatal monitoring? | 0,92

2. Is the material appropriate to help a pregnant woman to identify the | 0,92
changes in her body during pregnancy?

3. Does the material address the necessary issues for the monitoring and | 0,84
accession of medication, immunization and supplement?

4. Is the material appropriate to help a pregnant woman reach pregnancy care? | 0,92

Average of CVI 0,90
Source: Elaborated by the authors.
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Chart 3 obtained average value of the CVI equal to 0,90,
showing that it is appropriate for daily use during pregnancy, rang-

ing from 0,84 t0 0,92, i.e., it presented relevance.

In item 3, the average value of CVI was equal to 0,84, since
some nurses reported outdated information about immunization.
Thus, it was considered that all items related to the group ‘Relevance’
were satisfactory and, even with acceptable CVI, of 084, item three

was updated according to the answers of the specialized nurses.

Therefore, the app GestA¢do was validated and obtained a sat-
isfactory result regarding its purposes, structure and presentation,
and relevance of the tool.

DISCUSSION

The evaluation of a technology shall be continually made due
to constant innovations, evolutions and technological improvement
requirements "%\, Therefore, these evaluative processes of education-
al technologies, developed for the health field, must be stimulated,
mainly because research for the evaluation of efficiency and reliabili-
ty of these resources are frequently made, presented as an important

step in the process of wide use of apps and other technologies .

This evaluation of technologies is an essential stage, aiming
to verify the adequacy of the items that compose the material to the
result of the construct %,

In this sense, validation of the use of the app GestA¢do made
by nurses indicated satisfactory and appropriate results, showing that
it is an important tool for information support, which is incentive to
self-care during pregnancy and health promotion.

Regarding the purposes of the app, the nurses revealed the
expansion of knowledge with the information in the app and high-
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lighted the aspects that they consider important to complement the

practices of health care during prenatal period. It is noted, through

the results of the study of Carlos et al.l",

that technology works in
alliance to health professionals more and more, and that the inten-
sive use of technology is a tendency, showing significant and increas-

ing organizational impact on the health sector for the next years.

The apps directed towards health hold a great potential for
good practices of professional care in health promotion, stimulat-
ing users to be more aware and co-responsible for the adoption of
healthy lifestyles ['71.

In this aspect, Sarno, Canella and Bandoni ¥, added that
apps are a promising opportunity to render better services, mainly in
patient education, self-management of the disease, and remote mon-
itoring of patients. This last characteristic allows health professionals
the opportunity to advise the use of some applications ).

Analysis of the 15 items of group 2 (chart 2), related to struc-
ture and presentation of GestA¢do, showed that the tools present in-
formation of easy comprehension, appropriate images, appropriate
colors, among other characteristics that express the good quality of
the app. Similarly, another research, whose purpose was to develop
and evaluate an app to manage vocal health, showed that the inter-
action of the user with hypertext and images promotes speed in the
learning process, besides enabling the acquisition of new knowledge
16l Other authors emphasize that for having effectiveness regarding
the functionality of a tool, structure and presentation shall be clear,

easy and accurate to comprehend 27,

In addition, the means of communication GestA¢do app, through
illustrations, is highlighted, since this kind of tool makes it possible for
the target audience to understand the context more easily. It is true
that when images are associated with text they maximize the power of
information for the users who handle apps in mobile devices '.
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When evaluators were questioned about the scientific charac-

ter of the information, some answers showed the need of reviewing
content, being crucial implementations and further updates for im-
proving the app in accordance with the suggestions of the nurses.

In this sense, information inserted in the apps has to be ex-
pressed in a safe and direct way to clarify the doubts of the target
audience in a clear manner and inspire safety. This is very important
and directly impacts the process of empowerment of the users 2.
Studies show that the process of evolution of technologies shall be
constantly improved and that the suggestions of the evaluators to
the tool in process of development are essential to reduce possible

obstacles 1423,

Regarding relevance, the value that the nurses granted the
evaluated device is noteworthy, being satisfactory for daily use
during pregnancy. However, they emphasized the need of updating
some information, for example, immunization data. In a nutshell,
the credibility given to the information offered by the app is ex-
pressed positively by the professionals in the validation test, showing
the important impact of the tool on the context of health promo-
tion, risk prevention and execution of good practices of care.

Camacho et al. 24

reaffirm that good pregnancy monitoring
is capable of managing risk factors appropriately through support
information with advice about healthy nutrition; body care, such
as practice of physical exercises and emotional support; taking into
account the big changes caused by pregnancy. The educational ap-
proach shall be present in all actions to promote health and prevent

diseases during the pregnancy-puerperium cycle .

In this aspect, it is important to point out the continuation of
this study in the qualitative perception of the participants, aiming to
take, mainly, comprehensions arising from the use of GestAgdio, for
them to know the tool better, and probably recommend it to preg-
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nant women, and so, be one more positive strategy, even providing a
better professional-patient relationship.

It is worth noting that it is a necessary and required process
for its wide adhesion and implementation in health services, which
may, also, be made with different target audiences to expand its cov-

erage.

It shall be stressed as limitations of this study, the unavailabil-
ity of using the app in the IOS platform, as well as the outdating
of the app in the Android version, which made the use of the app
impossible for a longer time by the nurses.

CONCLUSION

The app GestAcdo represents an additional resource for the
actions of prenatal assistance in primary health care, being a tool to
help nurses in the actions that promote health from the perspective
of the nurse.

mHealth technologies may maximize the nursing appoint-
ments and guarantee the autonomy of pregnant women regarding
self-care during pregnancy and puerperium. In this study, the evalu-
ation of the experience of using the app GestA¢do by nurses obtained
global CVI of 0,97, showing a high index of satisfaction with this
technology on the support of pregnancy.

It is expected that new studies may keep improving and evalu-
ating the app GestA¢do, giving more access to necessary information
during this period and stimulating the search for self-care for the
health of women and children.
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CHAPTER 10

WOMEN’S PERCEPTION ON THE
PROFESSIONALISM OF OBSTETRIC
DOCTORS: A NETNOGRAPHIC
NARRATIVE

Elaine Saraiva Feitosa, Silvia de Melo Cunba, Christina César Praca Brasil,
Aline Veras Morais Brilhante, Emanuel Saraiva Carvalho Feitosa, Ana Maria
Fontenelle Catrib

INTRODUCTION

The expectations of a competent physician transcend techni-
cal abilities and clinical excellency, demanding a set of desirable pos-
tures such as humanism, compassion, empathy, commitment and
responsibility . Relational skills become therefore crucial to clin-
ical practice, making the physician-patient relationship an intrinsic
component of ethic care in health . In this context, the evaluation
of the ideally expected attitudes from a professional doctor requires
hearing about the expectations of the users of these services.

Recent scientific evidence unveils the crisis of medical profes-
sion, whose activities in the last decade have been frequently marked
by an exaggerated technicism in detriment of relational skills and
of attention to the real necessities of people and communities *#°\.
This collapse culminated in a context of tension between medical

class and society ..
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As a means of tackling this issue, the construct “medical pro-

fessionalism” emerges, which can be defined as a set of competences
related to the following fields: ethics, honesty, contribution to the
learning environment, respect for diversity, resolution of conflicts,
professional language and mindfulness, protection to patient confi-
dentiality and professional clothing 7.

The theme of professionalism has gained prominence in the
field of medical education in the last ten years, particularly because
of two aspects: its relevance to medical practice and its difficulty of

measurement %,

Medical professionalism, as a construct, has been restrained
to academic issues and evaluations centered on the judgements of
professors and specialists 1*l.

Although the importance of qualitative evaluation of the at-
tributes related to medical professionalism is recognized !, very few
studies have been carried out on this field about the expectations
of assisted people on the necessary attributes to an ideal medical
practice®. A systematic literature review has revealed that medical
professionalism has been evaluated only in the (personal, assessed by
the students themselves) behavioral aspects and their development in
medical practice, being faulty in the aspects related to the subjects .
This fact is contradictory to a construct which has patient autonomy
as one of its main aspects .

Based on the abovementioned assumptions and considering
that patients’ voice and experiences must occupy academy spaces
more vividly, the necessity of analyzing their perspectives on what is
an ideal medical practice emerges. Before the diversity of possible in-
teractions in medical practice, it was necessary to limit the Universe
of this study to a single field, being Obstetrics the chosen specialty.
This choice was not done randomly. On the contrary, it was based
on the singularity which marks recent transformations in childbirth
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assistance: they emerge from the struggle of women’s movements,
10]

being a clear representation of social control

These movements have been organizing themselves as a form
of resistance to status quo in many fronts, inc[uding in interperson-
al social relations, public manifestations and internet networks "',
In this context, cyberfeminism has been contributing to innumer-
ous social, political and cultural changes related to the protection
of rights and woman autonomy during childbirth, insofar as it has
fostered the exchange of experiences and enabled not only the access

to information but also the structuration of a support network (2.

Therefore, we present in this chapter a netnographic study
whose objective is to analyze the perception of women members of a
certain Facebook group on the ideal profile and professional posture
of the Obstetrician.

METHODS

‘This a netnographic study™ which can be defined as a variant
of ethnography. Ethnography studies the culture of a community
and describes it based on participant observation and analysis of col-
lected data. Netnography utilizes communications in a virtual envi-
ronment as a data source to reach ethnographic representation of a
cultural phenomenon in Internet 4.

The chosen virtual community for research was the self-titled
“Parto Normal Fortaleza (PNF)” Facebook group, which proposed a
space to discuss, exchange ideas and clear doubts about vaginal birth.
This group numbered 20.245 followers at the time of this study.

After identifying the virtual community, observation of the
forms of interaction between its members was initiated. It was ob-
served that debates occurred either through thematic forums or
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disparaging questions which gathered comments about them. The

existing forums were visited in search of questionings and comments
which talked about the ideal profile of the Obstetrician. After this
initial observation, the trigger question was launched in October
2018: “how would the ideal Obstetrician be to you?”.

This question achieved 11 comments in the space of a week.
It was then asked that they shared striking experiences with the Ob-
stetrician. This question garnered 12 comments in a week. Data col-
lection occurred through capture of page content, responses to the
forums and researchers’ notes on the interactions. Collection com-
prehended posts made in October 2018.

Initially, depositions (comments) were transcribed in full to
the tool “Followers’ accounts on the ideal Obstetrician”, being later
analyzed based on content analysis in thematic modality, following
the steps of pre-analysis, data exploration, treatment of results and
interpretation. In this course, aspects related to the profile of the
ideal Obstetrician, positive experiences and professionalism lapses
were identified, which enabled the interpretation of the perception

of the followers on these aspects.

In pre-analysis, an in-depth reading of data and accounts of
the PNF Group was done for familiarization with the ideas and be-
haviors of the target audience. Data was then explored, which al-
lowed the identification of three themes: multidimensional construct

of professionalism; positive experiences; and professionalism lapses.

The posted depositions numbered 23 participations of the
followers of the PNF group in the abovementioned period. To pre-
serve identities, the letter “F” (follower) was adopted, associated with
numbers. Therefore, F1 means “Follower 1”. It is highlighted that
translations of the depositions are presented in the results to illustrate
the study themes, some of which containing deviations to English

grammar, in order to respect the language adopted in social media.
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RESULTS AND DISCUSSION

Comments relative to the two forums of discussion launched

during the time of this study were analyzed. Data obtained from
the different forms of gathering converged to three thematic nuclei:
Ideal obstetrician: multidimensional construct of professionalism,
positive experiences and professionalism lapses. In the positive ex-
periences theme, two nuclei of meaning were observed: respect to
autonomy and women’s protagonism. In the professionalism lapses
theme two nuclei of meaning were also highlighted: negative com-
munication and inadequate interventions.

Ideal obstetrician: multidimensional construct of professionalism

Eleven followers manifested their opinions on the obstetrician
they considered ideal. The ideal obstetrician, according to results,
must be empathetic, careful, available, mindful, attentive to the needs
of the patients, with assistance centered on the person, humble, con-
fident, tranquil, up to date, ethic and minorly invasive. The speech
excerpts below exemplify and synthesize the found characteristics:

Human, mindful, up to date (scientific evidences), available
and who knows that ‘the star there is the family that is
beginning” not him/her (F3)

An ideal obstetrician to me is that who aims to comprehend
the woman in her particularity. They are those who practice
empathy and have the capacity of putting themselves in the
place of the patient which they attend. That are up to date,
and that pass quality information and transmit tranquility
and safety to the woman. (F8)

The ideal obstetrician is the one who is humble and intelligent
in acknowledging that they studied 10 years to intervene only
when necessary. (F11)

The one who takes away all doubts, even through WhatsApp;
who aims to the maximum to solve problems without leaving
you worried, who has ethics. (F6)
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“who calls me by name, who remembers me when I call or
send a message, without me needing to remind him of my
entire life, who answers Whats[App] in the very same day,
who doesn't ask for three thousand exams, but asks of me the
sufficient exams for us to know if everything is alright and
for me to feel safe, who gives me information, who stimulates
me to study, who respects, understands my decisions and
discusses with me without superiorities the adequate conducts,
who sees me as an equal, not as inferior, who understands
that the birth is mine and he is only the candidate to the
Oscar of best supporting actor, who doesn'’t underestimate my
feats, afflictions and doubts, who isnt too mellow, is serious,
centered and goes straight to the point with no fuss”. (F5)

The participants’ narratives are in consonance with the desired
performance for the doctor manifested in the charter on medical pro-
fessionalism, a mark of the millennium, published by the European
Federation of Internal Medicine together with the American Col-
lege of Physicians — American Society of Internal Medicine (ACP-
ASIM) and the American Board of Internal Medicine (ABIM). In
this charter are highlighted the principles of welfare, autonomy and
social justice and its commitments: competence, honesty, confiden-
tiality, relationship with patients, commitment to the improvement
of quality of service, of access, to the just distribution of limited
resources, to the rational and just use of scientific technology, man-

agement of conflicts of interest and professional responsibility [\,

POSITIVE EXPERIENCES

The experiences that were considered positive by the partici-
pants present two nuclei of meaning: respect to autonomy and re-
spect to women’s protagonism. Those were the anointed characteris-
tics, as we can observe in the accounts:
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“It was 48h in total, the last 14h in Hospital da Unimed,
with SLOW dilatation.... All this time I had only achieved
5Scm of dilatation. ... I asked for cesarean yes, and was VERY
respected by my Obstetrician, she even gave me time to think
things through, but I couldn’t hold the hunger and the fatigue
any longer... She stayed with me during my entire hospital
labor, without pressure, with the patience of Job, I will never
Sforget!!! I'm only gratitude!!l! (F4)

‘She was super available, even though I was in another city
(500km of Fortal) after taking the blood glucose test and
sending the result through Whats[App] she told me it was
collected wrongly, I return to the lab and there they ask for
the doctor’s contact, to sum up, she lost time arguing and
explaining to the lab the correct form of collecting the exam, it
was roughly 3 phone calls” (F3)

“From the very first day of consultation she treated me super
well. She calmed me up me during my entire prenatal. And as
if it weren't enough, she assisted my labor even though I didn’r
pay her availabiliry!” (F14)

Successful experiences in physician-patient relationship are
observed in these narratives, which corroborate the recommenda-
tion of the Fédération Internationale de Gynécologie et d'Obstétrique
(FIGO) that the performance of the gynecologist-obstetrician is
based in a model of professional responsibility where ethics is in-
serted. The concept of ethics requires of the physician three commit-
ments: competence in clinical performance; interests related to pa-
tient health above their own and evidence-based medicine at service

of the greater good [,

The World Health Organization (WHO), when defining de-
monstrably useful and reiteration-worthy practices, reinforces the
importance of respect to the autonomy and protagonism of the par-
turient in labor assistance!'”-
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PROFESSIONALISM LAPSES

In the professionalism lapses thematic category, two nuclei

of meaning are observed: negative communication and inadequate
intervention. The negative experiences reported unveil lapses of pro-
fessionalism which can thus be grouped: excess of intervention, dis-
respect to the autonomy and desires of the patient, use of narratives
which spread fear and interfere in the decisions of the patients.

[ went to 5 obstetricians while I was pregnant. Each with
their own particularities and availabilities. I really wanted
normal labor... My husband was already tired of so many
doctors and I didn’t feel my right being respected (F9)

My Probable Date of Birth was January 5" 2012, but my
doctor soon decided to schedule the caesarian to December
23" (after all, it would be a super Christmas gift for me to
have my child soon in my arms, she thought). In December
7" my tampon started to exit (really lightly) and as I didn’t
kenow what it was, I soon called my gynecologist-obstetrician,
who oriented me to go to her clinic. There, she examined me
and concluded thar my surgery had ro be done that day. 1
was scared and said [ still had doubts on Caesarean, that [
wanted to try normal, and her words were: “Look, I will be
really sincere, this is your first child, you are young and still
doesn’t have passage. You may even try, but after hes hooked
and you become scared of pain it will be too late to go back
and do the Caesarean, you will have to get by on your own
to find strength and give birth”. And it was so that I went
to a Caesarean totally forced by fear. I will never forget this
moment nor her words (F15)

1 search for an Ob-gyn who works with my healthcare plan,

1 go to the one nearest to my house. After an afternoon of
waiting, it is finally my turn, he examines me, prescribes exams
and begins indoctrination. Says that Normal Birth is too risky,

that the child may die, that the mother ends with sequels and
concludes with this gem: this business of normal birth is a PT
[Partido dos Trabalhadores, Worker’s Party] thing, before it
all my patients accepted caesarean without complaining... I
ran away and searched for another doctor (F17)
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In the accounts, disrespect to the basic bioethical principles of

medical performance are observed: autonomy, non-maleficence, be-
neficence, justice and equity!"®. The excess of interventions and the
propagation of fear to obtain patient consent also hurt the principles
of the charter on medical professionalism in the new millennium:
wellbeing, autonomy and social justice . World Health Organi-
zation!"”! preconizes practices which include empathic support, re-
spect to the physiological process and dynamics of each birth, where
technological resources should be used judiciously and the excess of

information avoided!'”.

CONCLUSIONS

‘This study shows the approximation between the perception
of women on the ideal performance of a professional obstetrician
and the dominions of Medical Professionalism. The lapses in pro-
fessionalism contained in the accounts are highlighted for contra-
dicting the principles of bioethics that must guide medical practice,
evidencing possible failures in the formation of these obstetricians,
cither because of an inadequate or insuflicient approach in gradua-
tion and medical residency, or because this formation was incapable
of preparing professionals based on solid principles that do not mold
to the most frequent professional vices.

It is made necessary to bring to light this discussion in the pro-
grams of medical residency, creating situations which promote reflec-
tion on the practice of the Gynecologist and Obstetrician, that today
presents itself as one of the specialties under higher demand of ethical
and judicial lawsuits due to failures of professionalism and ethics.

Therefore, the importance of bringing patients’ voice forward
is unveiled to exemplify the importance of the mastery of medical
professionalism, as well as the most recurrent failures in the conduct
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of these professionals. Medical education must prime itself in form-

ing professionals that unite the attributes herein highlighted and that

this assimilation be sustainable and perennial, not only cosmetic.
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CHAPTER 11

EVALUATION OF THE (RE) DESIGN OF A
MOBILE APP TO PREVENT SUICIDE IN
OLDER ADULTS - PREVSU

Raimunda Magalhdes da Silva, Joana Mendes de Andrade Augusto Lima,
Maria Luana Pereira da Silva, Carlos Garcia Filho, Indara Cavalcante
Bezerra, Maria Vieira de Lima Saintrain

INTRODUCTION

The aging of the world population has been increasing in the
last decades. Between the years 2015 and 2030, the number of peo-
ple older than 60 will increase 56%, from 901 million to 1.4 billion.
In 2050, it is estimated that the world population of older persons
will be of approximately 2.1 billion, i.e., greater than twice the num-
ber in 2015 M. It is estimated that in 2060 the Brazilian population
will be composed by, approximately, 58.2 million (25.5%) older per-
sons. In this same year, in the state of Ceard, for example, 25.4% of
the population will be over the age of 65 years old or more?.

Challenging the health systems, the aging process brings neg-
ative consequences for health, however, it is possible to minimize
them if the older person adopts a healthy life style ©I.

Changes in the biological, psychological and autonomy pro-
cesses may induce the older person to the decision of self-destruc-
tion, justifying the increase of deaths by suicide in this age group.
Suicide appears as a relevant problem of public health, taking place in
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all regions of the world. Regardless of gender, greater rates of suicide

(8.9/100 thousand inhabitant) have been observed in older persons ..

The strategies used in the assistance to older persons with de-
pression showed to be efficient when applied by professionals who
are specialized in individualized treatment. Among them, there are
the means of communication, which cover several kinds of tech-
nologies and are used in assistance to the older person with relative
success in reducing their rate of suicide P. The implementation of
these new strategies related to health issues occurs through electronic
health (eHealth), which consists of tools that enable the improve-
ment of care autonomy'™.

Nowadays, there are several technologies that are used in the
care of populations that are more vulnerable to suicide, however
most of them do not contain all necessary information to achieve
the objective - preventing suicide, thus being appropriate to evaluate
the functionality and reliability of these technological tools and to

develop new proposals.

Thus, the development of technology enables health profes-
sionals and caregivers of older persons early acknowledgment of
behaviors that indicate suicidal ideation and/or suicide attempts.
The technological tool used in the research may be under constant
update and evaluation, to make it possible to test its efficiency. This
investigation aims at evaluating an mHealth technology to prevent
suicide in older persons after its (re)design.

METHODS

‘This is an applied evaluative research. According to Barros
and Lehfeld”, applied research appears from the need of produc-
ing knowledge to contribute, in a practical way, to solve a problem
found in reality almost immediately.
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Evaluative research considers the adequacy between the inter-

vention and the resulting matters; among the purposes of interven-
tion and the strategies used to reach them, and among the used means
and the created tools. As a general rule, this kind of research requires,
from the researcher, conceptual and methodological knowledge, thus
demonstrating, the importance of an evaluation made by judges®.

Initially, a bibliographic review was made with studies accord-
ing to the subject. Actions for the care of the older person, aiming
at suicide prevention, were identified. At the same time, aiming at
identifying technological solutions related to the older person and
suicide, search was carried out in virtual app stores for mobile devices
Google Play and Apple Store, using the key-words (in Portuguese and
English), “suicide”, “older person”, “app”, “depression”, “caregiver”.

As a result of the search, five apps that presented some correla-
tion with the purpose of the PrevSU project were identified. It was
verified that none of the identified apps met the proposed actions,

justifying, thus, the development of a specific technology.

Afterwards, the screen prototypes of the proposed solution were
produced. These prototypes allowed discussions about the solution,
creating several redesigns even before its codification. Prototypes were
developed, aiming at evaluating usability and functionality of a new
system. After the result of this evaluation, a necessity for adjustments
in the system was noticed, answering to the proposed objectives.

After the adjustment of the prototype, the evaluation of the
(re)design of the app PrevSU was conducted.

The study was carried out from February to June 2019, at the
houses of older persons who are assisted by primary health care units
of the Municipality of Fortaleza-Ceard. The app was evaluated by
caregivers of older persons regarding image, content and importance
of each screen. The population sample is composed of ten caregivers.
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Family members or professional caregivers with high-school
level education were included in the study. Participants that did not
have smartphones and did not use technological tools were excluded.

As an instrument of data collection for the evaluation of the
app, after the (re)design was made, a questionnaire represented by
the Likert Scale was used™.

Data was analyzed in a quantitative mode, based on the
Content Validity Index (CVI). In this study, valuation given on the
Likert Scale ranges from 1 to 4 (1, without relevance, up to 4, totally
relevant) and its calculation was done by the concordance sum of the
answers that were marked by “3 or 4” divided by the total number of
relevant answers and total number of answers!'?.,

CVI was calculated from the formula that follows:
CVI = (number of answers 3 or 4)/total number of answers

This study had the approval of the Research Ethics Com-
mittee on Ethics of UNIFOR, under Opinion n°.2.785.332/2018,
whereas observing the provisions of Resolution n°. 466/2012 of the
Brazilian National Health Council (Conselho Nacional de Saiide)/
Ministry of Health [,

RESULTS

Table 1 shows the sociodemographic characteristics of the ten
older adult caregivers who participate of the evaluation. Among them,
6 (60%) were female and 4 (40%) were male. This data was not ma-
nipulated, since the participants were selected on free demand. Regard-
ing the age of the caregiver, most were between 40 and 49 years old,
with an average age of 47.3 years old and standard deviation of 15.1.
Concerning the marital status of the caregiver, 4 (40%) were married,
4 (40%) were single and 2 (20%) were divorced. With regard to reli-
gion 6 (60%) were Catholics and 4 (40%) were Evangelicals.
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Table 1 — Sociodemographic Characteristics of the caregivers of older adults that participate of
the evaluation process of PrevSU app.

Variants Statistics
Gender n (%)

Female 6(60)
Male 4(40)
Age (average + standard deviation) 47.3 £ 15.063
Marital Status n (%)

Single 4(40)
Married 4(40)
Divorced 2(20)
Religion n(%)

Evangelical 4(40)
Catholic 6(60)
Time at the job

1-5 5(50)
11-20 2(20)
21-30 1(10)
Kind of relationship

Family 6(60)
Professional 4(40)

The caregiver has formation in the field of older
adult health assistance n(%)

Yes 4(40)
No 6(60)

Source: The authors.

Regarding the kind of caregiver, it was noted the prevalence
of family caregivers, with 6 (60%) individuals. Caregivers that never
had been trained in the field were represented by 6 (60%) partici-
pants and the ones that had qualification in the field of older person
health assistance were 4 (40%). Regarding time at the job of caregiv-
e, 5 (50%) presented between 1 and 5 years, 2 (20%) between 6 and
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10 years, 2 (20%) between 11 and 20 years and 1 (10%) between 21
and 30 years. The caregivers average schedule of daily service ranges
between 8 and 24 hours.

The caregivers who use the technology evaluated images of
the app screens according to the items of evaluation. In table 2, it is
noted that, from 28 screens, 27 presented CVI of 1 and one screen
CVI of 0.80. The screen that presented CVI of 0.80 was the screen
“Map: Where to find support”, that refers to places where to find
support based on the map of the city of Fortaleza.

The rate of acceptable agreement among the judges for indi-
vidual evaluation of the items must be higher than 0.78. To verify
the validity of the new tool, in general, there shall be a minimum
agreement of 0.80 and, preferentially, higher than 0.90 P\,

Table 2 — Distribution of the frequency of users’answers regarding clarity and comprehension of
the screen images.

This image is clear and comprehensible

Non Little Com- | Really clear
Screens compre- compre- | prehen- | and compre- | CVI
hensible | hensible sible hensible
Registration - - 1 (10%) 9 (90%) 1
Login - - 1 9 1
Options of the app - - - 10 1
Information and news - - - 10 1
About the older adult - - 10 1
About suicide - - - 10 1
How to prevent - - - 10 1
Be aware - - - 10 1
Map: where to find support 1 1 1 7 0.8
List of places where to find support - - - 10 1
Caregiver’s profile - - - 10 1
Older Adult’s profile - - - 10 1
“Has the older adult acted carelessly ) ) ) 10 .

with himself?”
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This image is clear and comprehensible

Non Little Com- | Really clear
Screens compre- compre- | prehen- | and compre-
hensible | hensible sible hensible
“Regarding the older adult’s medical
treatment, has he demonstrated dissat- - - - 10
isfaction or despair?”
“Has the older adult demonstrated
signs of agitation, anxiety, insomnia or ‘- - - 10
drowsiness?”
“Has the older adult demonstrated 10
signs of anger or desire for revenge?”
“Has the older adult increased the use or
misused any substance, such as: Alcohol, - - - 10
Cigarette, Sleeping Pills or others?”
“Has the older adult reduced the
contact with family and friends or the - - - 10
interest in doing leisure activities?”
“Has the older adult demonstrated
signs of despair thinking that there is
no way for his situation, that his life - - - 10
will never improve, that his current
problems are hard to overcome?”
“Has the older adult expressed that his
life is hopeless and that he would like - - 1 9
to die or disappear?”
“Has the older adult threatened to 10
violate himself or take his own life?”
“Has the older adult expressed a plan
e - - - 10
of suicide?
“Has the older adult looked for means 10
to commit suicide?”
“Has the older adult already tried to 10
commit suicide?”
Identification of the patient’s warning 10
level
Older adult monitoring - - - 10
About the app - - - 10
CVI=0.99

Source: The authors.
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Table 3 presents the content evaluation, regarding its clarity

and comprehension and got as result a CVI of 0.98, so the screens

were considered clear and comprehensible.

Table 3 — Distribution of the frequency of users’answers regarding clarity and comprehension of
the screen contents.

Content is clear and comprehensible

Not compre- Litdle Compre- | Really clear an
hensible compre- | | ible | comprehensible | CV1
hensible i

Screens

Registration - - 1 9

Login - - 1 9

Options of the app - - - 10

Information and news - - 1 9

About the older Adult - 4

About suicide - - - 10

How to prevent - - 1 9

=== =]=]~=|~

Be aware - - 1 9

Map: where to find
support

List of places where to
find support

Caregiver’s profile - - 1 9 1

Older Adult’s profile - - - 10 1

“Has the older adult acted
carelessly with himself?”

“Regarding the older adult’s
medical treatment, has he
demonstrated dissatisfac-

tion or despair?”

“Has the older adult
demonstrated signs of agita- 1 9 1
tion, anxlety, nsomnia or
drowsiness?”

“Has the older adult
demonstrated signs of anger - - - 10 1
or desire for revenge?”
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Content is clear and comprehensible

s Not compre- Litdle Compre- | Really clear an VI
creens hensible compre- | o P

hensible bl

“Has the older adult
increased the use or mis-
used any substance, such as: - - - 10 1
Alcohol, Cigarette, Sleeping
Pills or others?”

“Has the older adult
reduced the contact with
family and friends or the - - - 10 1
interest in doing leisure
activities?”

“Has the older adult
demonstrated signs of
despair thinking that there
is no way for his situation,
that his life will never
improve, that his current
problems are hard to
overcome?”

“Has the older adult
expressed that his life is
hopeless and that he would
like to die or disappear?”

“Has the older adult threat-
ened to violate himself or - - - 10 1
take his own life?”

“Has the older adult ex-
pressed a plan of suicide?”
“Has the older adult looked
for means to commit - - - 10 1

suicide?”

“Has the older adult already

tried to commit suicide?”

Identification of the pa-
tient’s warning level

Older Adult Monitoring - - - 10 1

About the app - - 2 8 1
VI=0.98
Source: The authors
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The 10 older adult caregivers evaluated the screen “Ques-

tionnaire: question 01” as appropriate and with strong agreement
(CVI=1) and 3 judged the screen “Map: where to find support” with
moderate comprehension (CVI=0.7). The screen “Questionnaire:
question 01” represents the beginning of a questionnaire to evaluate
the older adult’s warning level for suicide. In the screen “Map: where
to find support”, it may be identified, through a map, where to find
support in cases of suicidal ideation.

Table 4 presents the evaluation of the importance of the
screens in the app. Twenty-eight screens were evaluated and all of
them were validated with CVT higher or equal to 0.90.

Table 4: Distribution of frequency of users’answers regarding the importance of the screens.

The presence of this screen is important in the app

Serns imporeant | revne | ot |_porame | 1
Registration - - 2 8 1
Login - - 2 8 1
Options of the app - - - 10 1
Information and news - - 2 8 1
About the older adult - - - 10 1
About suicide - - - 10 1
How to prevent - - 1 9 1
Be aware - - - 10 1
Map: where to find support - 1 2 7 0.9
List of places where to find ) ) ) 10 1
support
Caregiver’s profile - - 1 9 1
Older Adult’s profile - - - 10 1
“Has the older adult acted care- . . 1 9 1
lessly with himself?”

“Regarding the older adult medi-
cal treatment, has he demonstrat- - - 1 9 1
ed dissatisfaction or despair?”
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“Has the older adult demonstrat-
ed signs of agitation, anxiety,
insomnia or drowsiness?”

“Has the older adult demon-
strated signs of anger or desire of
revenge?”

10

“Has the older adult increased
the use or misused any substance,
such as: Alcohol, Cigarette,
Sleeping Pills or others?”

“Has the older adult reduced the
contact with family and friends
or the interest in doing leisure
activities?”

10

“Has the older adult demonstrat-
ed signs of despair thinking that
there is no way for his situation,
that his life will never improve,

that his current problems are
hard to overcome?”

10

“Has the older adult expressed
that his life is hopeless and that
he would like to die or disap-
pear?”

10

“Has the older adult threatened
to violate himself or take his
own life?”

10

“Has the older adult expressed a
plan of suicide?”

10

“Has the older adult looked for
means to commit suicide?”

10

“Has the older adult already tried
to commit suicide?”

10

Identification of the patient’s
warning level

10

Older Adult Monitoring
About the app
Wi=0.99

Source: The authors.



DISCUSSION

Apps developed for older persons’ health and care are import-

ant tools, since the information they transmit through mobile net-
works may improve patients’ lifestyle and help in the early detection
of potential health problems 2.

Among the main benefits of interventions made through
apps, there are accessibility and easy operation, besides the access to
different segments of the population, such as the older adult public
(31 Tn this sense, apps with information about older adult health and
care may be enablers for emancipating users by obtaining informa-
tion about health.

Several transformations associated to age lead older persons to
need the constant presence of a caregiver. Therefore, family members
become the main responsible parties for their care . The family
caregiver is a member of the family, with no qualification in the field
of older persons” health, who dedicates himself to the care of the
older person and is responsible for his needs ..

For the family members who act as caregivers of older persons,
apps help in the care procedures, because they work as an additional
source of information. For health professionals, apps help in assis-
tance, making it easier to perform interventions, monitor expected

results and provide support and continuous evaluation "¢,

The app entitled PrevSu was developed and validated, being
the first technological application designed to help caregivers in the
prevention of older person suicide. The app provides information
about the issue, tools to monitor and evaluate risks, an interactive
map of all health centers where to find support and a helpline.

After the validation of the tool, (re)design of it was carried
out with the adjustments suggested by the evaluators. This research
evaluated the technology in its best version, with the users, bringing
as a result the approval of most items found in the app.
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To be considered reliable, methodological research needs to

follow a standard path, with the use of accurate indicators and using
safe instruments that are coherent with the model of research 1'%,

During data collection, it is important to choose question-
naires that take the object of research into consideration. The ad-
vantages and disadvantages shall be analyzed, observing whether
the disadvantages surpass the advantages''”.. In the app there is a
questionnaire, answered by the caregivers every three months, which
evaluates the risk of suicide or suicidal ideation of the older persons,
and it classifies the risk level in which this older person is inserted.

The evaluative questionnaire is very important, because it is
composed by a group of questions created to collect the necessary

data for reaching the objectives of the study!'®..

The tool also brings to the users, as a support, a map of the
city of Fortaleza with all places in charge of assisting older persons in
case of emergencies or high risk of suicide. This map was evaluated
by the caregivers, who classified it as of moderate comprehension.

The qualification of moderate comprehension happened due
to a lack of mastery, knowledge and ability in the handling of maps
in apps in general. From these assumptions, we can think about al-
ternatives that allow the digital inclusion of persons with less tech-
nological knowledge. The dissemination of new technologies has
required continuous learning from individuals, so they can interact
autonomously with technological devices.

Georeferencing may be described as a delimitation of the lo-
calization of something, through latitude, longitude and altitude,
in a specific area. Although the use of mobile apps to replace paper
search presents an advancement, existent technological capacities
shall be taken advantage of, in order to update and bring significant
benefits for the users '?.
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CONCLUSIONS

Aging is part of the challenges imposed to the health sector.

In this stage of life, there are physical and mental changes which
make older persons more dependent of the care of their families.
Loss of autonomy in the older persons may cause several problems
of psychological nature and increase their vulnerability for suicide.

Therefore, it is important to create mobile technologies that
help the caregivers of older persons in the early detection of suicidal
ideation signs. These technologies shall be frequently evaluated re-
garding usability and reliability.

The app PREVSU is an mHealth technology that aims to
help older adults” caregivers in the early detection of suicidal ide-

ation signs.

This technology was evaluated by older adults’ caregivers
regarding its usability, with emphasis on image, content and im-
portance of each screen. The users of the technology evaluated the
images of the app screens as appropriate for its purposes, with only
the image of the Map screen being considered as of moderate com-
prehension. Regarding clarity and comprehension of app content, all
screens presented appropriate CVI, thus it is possible to state that the
screens are clear and comprehensible. The interfaces were evaluated
according to the level of importance and the results were positive,
since all the screens were indicated as important, with CVI equal or

higher than 0.99.
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CHAPTER 12

EVALUATION OF SELP APP WITH
HEALTH PROFESSIONALS

Rafaela Oliveira de Sales, Raimunda Magalhdes da Silva, José Eurico de
Vasconcelos Filho, Zélia Maria de Sousa Araiijo Santos, Francisca Bertilia
Chaves Costa, July Grassiely de Oliveira Branco

INTRODUCTION

Vertical transmission of syphilis during pregnancy may lead to
serious fetal outcomes in the second or third quarters of pregnancy,
including early fetal death, fetal death, neonatal death, premature
delivery, low birth weight and congenital infection in children ™.

The global prevalence of maternal syphilis was 0.70% in
2012 and 0.69% in 2016. Prevalence of the infection remained
stable in most regions (Africa, Europe and Western Pacific), except
for non-significant increases in American Regions from 0.64% to
0.86% and Eastern Mediterranean Region, from 0.69% to 0.77%
and a decrease in the Southeast Asia from 0.32% to 0.21% 2.

Although there was a slight decrease between the years 2012
and 2016, the number of affected women and children remains
high. Thus, it is mandatory that health services may guarantee tests
and early treatment of syphilis to children, women and their sexual
partners and monitor possible re-infections as part of the prenatal
procedurest.
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In Brazil, from 2012 to 2016 there was an increase in the
number of cases of syphilis in pregnant women - 37.436 congenital
syphilis records, 6.8 cases per one thousand births, and 87.593 ac-
quired syphilis cases. In 2016, there were 87.593 reported cases of
acquired syphilis, 37.436 cases of syphilis in pregnant women, and
20.474 cases of congenital syphilis - among them, 185 deaths ..

In light of these negative consequences, it is essential that
health professionals and community be aware of the importance of

early diagnosis and efficient treatment of women and their partners
51

Another strategy used by health professionals are mobile
technologies. They create opportunities to prenatal assistance and
monitoring of Sexual Transmitted Infections (STTs) in an accessible,

coordinated and efficient way ©l,

The expansion of mobile telephony brought significant op-
portunities for the health sector. Mobile Health or mHealth is con-
sidered a sub-segment of eHealth for assistance of public health sup-
ported by mobile devices, mainly by smartphones patient monitoring
devices, personal digital assistants and tablets 7).

MHealth has potential to solve many challenges faced by
countries in development, including labor shortage, lack of infor-
mation of the population about health, limited training of health
professionals and difficulty in monitoring patients ..

Thus, a visually attractive app, with simple information about
syphilis, may contribute to increase the level of testing, treatment
and reduction of infection cases among pregnant women. In this
sense, this research is intended to evaluate the pictures, functions
and importance of the screens in SELP app from health profession-
als’ perspective. ,
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METHODS

This is a methodological research with descriptive approach,

which aims to evaluate a tool for the use of professionals that assist

pregnant women with syphilis %

App conception was made at the Technological Innovation
Laboratory of UNIFOR. The researcher held meetings with the
group of Information and Communication Technology (ICT) for

the development of interfaces and screens.

A semi-structured instrument was developed, containing all
screens of the app divided into 3 parts. In the first part, the profes-
sionals evaluated the pictures, functions and importance of screens
of the app through three questions: Does this picture seem to be
clear and comprehensible? Does this function seem to be clear and
comprehensible? Is its presence important? Each question had two
options (yes or no) as answers to be marked.

In the second part, the level of importance of the screens was
validated. Each professional replied to a questionnaire with valuation
assigned in a Likert scale with five items (1 not important, to 5 very
important). For the quantitative analysis of evaluators’ validation,
the Content Validation Index (CVI) was calculated to verify the ad-
equacy of representation of the proposed items. The valuation sug-
gested by Alexandre and Coluci " was chosen in this study, which
considers an index of agreement as appropriate whenever items are
rated higher or equal to 0,78, up to 1.

In the third part, the professionals’ comments and the sugges-
tions were analyzed, once they were grouped by items and later ana-
lyzed according to the applicable literature for improvement of the app.

Ten specialists took part in the study, considering their pro-
fessional qualification, performance in research and teaching, and
experience in assisting patients with STIs.
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The number of participants was defined by convenience and
sampling availability. Data collection was done during February and
March 2017, with five nurses and five doctors who provide prenatal
care at public health services in Fortaleza-Ceard. Aiming to protect
the identities of the participants, they were nominated by the letter
“P” (professional) followed by numbers (1- 10).

The study was approved by the Research Ethics Committee
(REC) of UNIFOR (Opinion 1.615.503). Data were collected upon
the signature of the Free and Informed Consent Form (FICF) by the
study participants.

RESULTS AND DISCUSSION

The age group of the participants ranged from 33 to 53 years
old and their period of academic formation was from 1993 to 2010.
Among the participants, two were specialists in Infectiology, four in
Family Health, one in Collective Health, one in Adolescent Health,
and two in Gynecology and Obstetrics.

Regarding post-graduation striczu sensu, one was a doctor
in Infectiology, four in Collective/Public Health and one in Child
Health; one held a master’s degree in Clinical Nursing Care, one in
Child and Adolescent Health, six in Collective/Public Health, one in
Family Health, and another one in Infectiology.
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Table 1 - Evaluation of pictures, functions and importance of SELP app screens, Fortaleza - CE,
October, 2017.

Does this picture Does this func-
seem to be clear

tion seem to be

Is its presence

and comprehen- clear and compre- important?

SELP Screen sible? hensible?
YES NO YES NO YES NO

Screen 1: Home screen 7 3 9 1 10 0
Screen 2: Questionnaire home screen 9 1 9 1 10 0
Screen 3: How old are you? 9 1 9 1 10 0
Screen 4: What is your gender? 9 1 9 1 10 0
Screen 5: What is your marital status? 8 2 9 1 9 1
Screen 6: Have you had sex wx?h an(?ther 3 2 3 2 10 0
person during the current relationship?
Screen 7: How many people have you
had sex with duringytlflje lfst 6 mor{ths? 7 3 7 3 10 0
Screen 8: Qo you use condoms in all 9 1 8 2 10 0
sexual relations?
Screen 9:. Have you ever l?l.ade any test 3 3 7 3 10 0
to know if you have syphilis?
Screen 10: Classification of high risk 7 3 6 4 10 0
Screen 11: Classification of medium risk 8 2 7 3 10 0
Screen 12: Start menu 9 1 8 2 10 0
Screen 13: Information about syphilis 9 1 9 1 10 0
Screen 14: What is syphilis. 8 2 9 1 10 0
Screen 15: Primary Syphilis 9 1 9 1 10 0
Screen 16: Secondary Syphilis 9 1 10 0 10 0
Screen 17: Tertiary Syphilis 7 3 10 0 10 0
Screen 18: Ways of transmission 9 1 9 1 10 0
Scree-r% 19: I want to know if T have 9 1 9 1 10 0
syphilis
Screen 20: Syphilis during pregnancy 10 0 10 0 10 0
Screen 21: Treatment 10 0 10 0 10 0
Screen 22: Health Regionals 9 1 10 0 10 0
Screen 23: Addresses of healthcare units 10 0 10 0 10 0
Screen 24: Maps of healthcare units 8 2 8 2 10 0
Screen 25: Syphilis Treatment 8 2 9 1 10 0
Screen 26: Number of doses for the 10 0 10 0 10 0
treatment
Screen 27: Notify partners 7 3 7 3 10 0
Screen 28: Notify by e-mail or tele- 9 1 9 1 10 0
phone call
Screen 29: Notice of notification sending 9 1 9 1 10 0

Source: The authors.
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As per Table 1, most screens had positive answers regard-

ing comprehension and clarity of pictures and importance of the
screens. Among the results, it may be highlighted that three pictures
(screens 20, 21 e 23) got maximum level of agreement among the
professionals, since all of them agreed that “Picture” is comprehensi-
ble. It is important to point out that these screens correspond to the
pictures that represent aspects related to congenital syphilis; screen
20 - syphilis during pregnancy; screen 21 - treatment; and screen
23 - addresses of the healthcare units in Fortaleza-Ce. It is important
to stress that in 15 pictures, the level of agreement was equal to nine.

Regarding content clarity, 6 screens had maximum level of
agreement among the evaluators. The content of these screens cor-
responds to secondary syphilis (screen 16), tertiary syphilis (screen
17) and congenital syphilis (screen 20), treatment (screen 21), list
of health Regionals (screen 22) and their respective healthcare units
(screen 23). Thirteen screens got a level of agreement equal to 9
among the evaluators.

Maximum level of agreement was obtained in 28 of the 29
screens, since all evaluators agreed that their presences were import-
ant in the app.

Table 2 - Evaluation of screens of SELP app by evaluators according to the Likert scale, Fortaleza-
(e, October, 2017.

Level of Content
impor- Validation
SELP Screens tance Index (CVI)
NI' LI* P RI* VD CVI
Screen 1: Home screen 0 0 3 0 7 0,7
Screen 2: Questionnaire home screen 0 0 2 1 7 0,8
Screen 3: How old are you? 0 0 4 1 5 0,6
Screen 4: What is your sex? 0o 0 3 1 6 0,6
Screen 5: What is your marital status? 1 0 2 0 7 0,7
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Level of Content
impor- Validation

SELP Screens tance Index (CVI)

NI' LIP PP RI* VP CVI
Screen 6: Have you had sex with another
person during the current relationship? o 0o 1 0 9 0,9
Screen 7: How many people have you had
sex with during the last 6 months? 0 0 1 1 8 0,9
Screen 8: Do you use condoms in all sexual
relations? o 0 1 0 9 0,9
Screen 9: Have you ever made any test to
know if you have syphilis? o 0 1 0 9 0,9
Screen 10: Classification of high risk. 0 0 1 1 8 0,9
Screen 11: Classification of medium risk. 0 0 2 0 8 0,8
Screen 12: Start menu. 0 0 1 1 8 0,9
Screen 13: Information about syphilis. o 0 1 0 9 0,9
Screen 14: What is syphilis 0 0 1 0 9 0,9
Screen 15: Primary Syphilis 0 0 0 1 9 1
Screen 16: Secondary Syphilis o 0 0 0 10 1
Screen 17: Tertiary Syphilis o o 1 1 8 0,9
Screen 18: Ways of transmission o 0 0 1 9 1
Screen 19: I want to know if T have syphilis o 0 0 1 9 1
Screen 20: Syphilis during pregnancy 0o 0 0 1 9 1
Screen 21: Treatment. 0o 0 0 1 9 0,9
Screen 22: Health Regionals. o 0 0 0 10 1
Screen 23: Addresses of healthcare units. 0 0 1 0 9 0,9
Screen 24: Map of healthcare units. o 0 0 0 10 1
Screen 25: Treatment of syphilis. o 0 1 0 9 0,9
Screen 26: Number of doses for the treat-
ment. o 0 0 0 10 1
Screen 27: Notify partners. o 0 0 1 9 1
Screen 28: Notify by e-mail or telephonecal. 0 0 1 0 9 0,9
Screen 29: Notice of notification sending. 0 0 0 0 10 1

CVI total

NI= Not Important; 2LI= Little Important; 3I= Important; 4RI=Really Important; 5VI=Very Important

Source: The authors.
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According to table 2, which shows data on the evaluation of

the level of importance of each screen in the app, we conclude that
10 screens presented CVI equal to 1, 13 screens got CVI 0.9, three
screens had CVI between 0.7 and 0.8, and in two screens CVI was
0.6, thus being necessary to perform adjustments in the latter screens
to satisfy the criteria of agreement (0.78 up to 1).

After the specialists replied to the proposed questions, they
made suggestions and recommendations which were analyzed and
discussed in accordance with the applicable literature.

The possibility of re-watching the informative video about
syphilis before going to the next screen, or inserting it in other
screens, besides increasing the font size of the subtitle, are recom-

mendations made by evaluators.

Facilitating access to the video more than once, before passing
to the next screen (P1).

The icon of SELP app, according to the opinion of the eval-
uators, should refer to the theme and have contrasting colors to at-
tract users’ attention. Among the 10 professionals that evaluated the
app, seven rated the picture as comprehensible, nine marked that the
function is clear and 10 that the presence of the screen is important

(table 1).

Make the icon clearer. The figure does not have association or
refers to the content (P2).

The icon of SELP app was strategically developed to not have
association with the theme, once it is related to an STI, which brings
implied stigma and discrimination. It is believed that without this

association, users will install the app and enjoy its functions.

Keeping privacy was the main concern among participants of
another study, therefore the app shall be protected by a password to
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keep user information safe and have a neutral icon to avoid stigma
12

In general, the specialists suggested to insert images, highlight
the main information with colors and fonts of different sizes, in-
sert the option of audio in all screens, besides objective information
with little text. The screens “Home screen”, “How many people have
you had sex with during the last 6 months?”, “Tertiary Syphilis”
and “Notify partners” got scores equal to seven. However, the other
screens got scores between eight and ten.

Put audio in all screens (P3).
Reduce the quantity of information (P1).
The font could be bigger (P4).

Improve the screen inserting more attractive pictures (P5).

Interventions based on apps for STI have to be fast, useful,
fun, efficient, friendly and contain little text %l The design of the
app must include interactive components, such as games and ava-
tars, feedback of health professionals, incorporate social networks

and guarantee privacy and discretion 4.

In the questionnaire about personal information, an evaluator
considered it irrelevant to ask about the user’s age. The CVI of “Lev-
el of Importance” of the screen was equal to 0.6, nevertheless, the
picture of the screen and its function were deemed clear and com-
prehensible, getting a score equal to nine. Regarding the presence of
the screen “How old are you?” it got a score equal to 10 among all
professionals.

I do nor consider this information so important because,
regardless of age, the treatment will be the same (PG).

SELP app was created not only to provide information about
syphilis, but also to generate data about the number of people that
used the app, aiming to notify their sexual partners about the infec-
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tion, how many recommendations were sent for the use of the app,

what age group and gender the users are.

In 2012, a quarter of the Brazilian population started sexual
activity before the age of 15, besides this, almost 30% of the pop-
ulation aged between 15 and 49 reported having multiple partners,
increasing the index of infection by syphilis . In the same year,
data from WHO about the global incidence of syphilis was 1.5 cases
per 1000 in women and the same incidence in men, with prevalence

[16]

of the age group between 15 and 49 ¢,

Regarding the question of the fourth screen: “What is your
sex?”, it was recommended to replace sex by gender and insert an-
other option to mark as “others” or keep the word sex in the question
and insert the option “inter-sexual”. The clarity of the figure and

function got a score equal to nine and its importance equal to ten.

Instead of sex, I suggest gender and to include the item “others”
or all genders. If sex is kept, it is needed to insert the option
« »

‘inter-sexual (P7).

The app was developed to provide information related to
syphilis for all publics; despite the fact intervention begins with
pregnant women and their partners, the app does not exclude trans-
sexual and homosexual individuals, nor heterosexual men that have
same-sex relations.

The app may be useful to reach unknown and not contem-
plated populations in the notification of the conventional partner,
such as transsexual and homosexual individuals, as well as Men who
have Sex with Men (MSM). MSM that identify themselves as het-
erosexual are a difficult group to reach 7.

It is important to point out that publications about the apps
to the prevention and treatment of STIs are directed to Men that
have Sex with Men (MSM) and few are directed to heterosexual
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men. In this sense, it is necessary to evaluate the factors associated to

the behavior of heterosexual men about STIs. It is an important risk
group, many times neglected, acting as an intermediate population,
since through casual or paid sexual relations, they may transmit STTs

to their spouses and permanent partners #'%.

Another suggestion consists in emphasizing the information
about condoms and their use during genital, anal and oral sexual re-
lations to prevent syphilis. Screen number eighteen corresponds to
“ways of transmission” and got a score of nine for the clarity and com-
prehension of its pictures and functions, and ten about its presence.

Highlight the information about condoms (P1).
Specify if the relation is genital, anal, oral (PG).

Interventions based on mHealth showed to be efficient in
stimulating the use of condoms and having healthy sexual behav-
ior 20212223 mainly if there were components of gamification .
Gamification is a unique and sophisticated opportunity that involves
users in the use of components and principles of gaming design,
with persuasive design used in psychology, in the context of non-tra-

ditional games 24,

The pilot of CyberSenga, an Internet site, is efficient to pre-
vent AIDS/STTs and to increase the use of condoms among young
people that have anal and vaginal sexual relations, besides promoting
healthy sexual relationsl.

The information on the ninth screen has the sentence: “The
test is free and can be done at any healthcare unit. It is not necessary
to schedule an appointment to do the test”. The evaluators report that
some healthcare units require prior scheduling, according to the sched-
ule of the family health group, to do the syphilis test. The score related
to clarity and comprehension of the pictures and functions were eight
and seven respectively, and the presence of the screen scored ten.
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Review the information, because there is scheduling in some
healthcare units (P8).

Improve the information about access to a health unit to do
the test /schedule the test (P9).

Correct the information: in the healthcare unit it is necessary
to schedule according to the schedule of the family health
group that assists the person (P5).

‘The VDRL (Venereal Disease Research Laboratory) is the test
used to diagnose syphilis in the healthcare units. Scheduling to do
the test, the working time of the healthcare units and the delay in
delivering the results are lost opportunities for the testing of syphilis,

mainly for the male population 723,

Regarding the places to do the quick test, there is some dis-
sent among the evaluators about the place where the patient may be
referred to.

The places for quick test of syphilis are the CTC and not any
healthcare unit (P3).

Correct the information: he shall go to a reference unit
according to his home address (P7).

The places to do the quick test, according to Ordinance N°
3.242 of December 30th, 2011, are the health facilities and services
without appropriate laboratory infrastructure, the Center of Testing
and Counseling (CTC) and basic health units that act within the

29]

framework of “Rede Cegonha”

In the context of Fortaleza, Ceard, pregnant women and their
partners are the priority public of Basic Care for the diagnosis and
treatment of syphilis. Men and not-pregnant women with syphilis
are referred to CTC. In Fortaleza, CTC operates at Carlos Ribeiro
Health Unit and at three other health units of Regional I, where tests
for HIV/Aids and Syphilis are provided, besides assisting all people
of all neighborhoods of Fortaleza.
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CTC is a service of primary health care, which offers, for the

vulnerable population, services of counseling and approaches for risk
reduction; free, confidential and anonymous tests for HIV and syph-
ilis; emotional support; and referral for treatment of reagent cases .

The SELP app provides a series of questions that classify the user
under medium or high risk. This resource aims to help the user to iden-
tify the probability of having syphilis. The evaluators gave scores regard-
ing the clarity of the pictures in screens “classification of high risk” and
“medium risk” seven and six, and for their function, eight and seven.

Does low risk exist? Because the person may be scared by seeing
that even with only one partner and using condom during
sexual relations helshe presents medium risk of having the

disease. Why? (P6).

This screen scares the people that have preventive sexual

behavior (P8).

The risk classification of SELP is based on a research made by
the Ministry of Health, which aims to collect data, through national
survey, that makes it possible to evaluate indicators related to knowl-
edge, behaviors and practices of the Brazilian population related to
STIs, HIV/AIDS and viral hepatitis #°. Thus, knowing the habits
and behaviors of the population instigates public policies for popu-
lation groups that are more vulnerable to contract STs.

The users, after replying to the questions of the app, are clas-
sified under medium and high risk. The objective of this action is to
raise user awareness about the adoption of preventive measures. The
classification of low risk was not inserted in the app because, accord-
ing to the literature, the perception of low risk is an important barri-
er in the control of STTs, since people that do not realize the risk of
getting an infection are less prone to do the tests and take preventive
measures, such as the use of condoms, comparatively to those with a

31]-

higher perception of the risk
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The SELP app addresses issues related to the treatment for ac-

quired and congenital syphilis, providing information about the med-
ication used for the treatment. The suggestions of the professionals for
the screen “treatment” were directed towards penicillin, the drug used
for the treatment of syphilis, and its possible allergic reaction.

Include the information that in case of allergy ro penicillin the
professional may suggest another treatment (P2).

Penicillin is the drug chosen for the treatment of pregnant
women with a diagnosis of gestational syphilis. Allergy to this drug
in the general population and in pregnant women is a very rare
event. Concerns about having adverse reactions are not a deterrent
factor for the administration of benzathine penicillin in Basic Care.
Adrenalin is the drug chosen for the treatment of these reactions, if
they occur, and the person shall be referred to the specialized unit 7.

The diagnosis of allergy shall be evaluated by the clinical his-
tory, avoiding, in the majority of the cases, tests of sensibility, which
shall be done in reference units. Desensitization with oral admin-
istration of progressive doses of penicillin shall always be done at
hospitals. In the impossibility of doing the desensitization during
pregnancy, treated with Ceftriaxone, in the general population the

drugs chosen are Doxycycline and Ceftriaxone™”.

The app provides to the user a list with all healthcare units in
Fortaleza. This function helps the user to find the healthcare unit
which he has a relation with, besides creating reminders of the doses
of medication, date, time and place. The score given by the pro-
fessionals for the picture and functions was eight, and ten for the
presence of the screen “map of health posts”.

1 suggest highlighting those facilities that are CTC (P8).

I think that in this screen it should be highlighted the
healthcare unit the user may go to, which is the one related to
his home address (P3).
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Similar findings were reported in two studies, Aliabadi et al.

021 and Schnall et al. ®%, in which the users look for apps that can
identify the health service where they could have information about
transmission, prevention and treatment of STTs, besides a group that
could offer emotional support.

Thus, smartphones that do not offer only the standard resourc-
es — voice and text communication - present also advanced resources
of computing and communication, including access to the Internet
and systems of geolocation. The geographic information can be used
by health professionals to show users the localization of reference
services where tests and treatment of STIs can be done 7. Wi-Fi
network uses cellphone signals to get the geolocation of the user,
even when there is no satellite coverage 1%\,

One of the functions that apps offer their users is the option
of creating reminders, scheduling the day and hour of medication
and scheduling the day of medical appointments P2, It is a valorous
function, because it offers users the opportunity of self-management
of their disease.

For the screen “notify my partners”, the evaluators recom-
mend replacing the word “notify” by “communicate”, besides em-
phasizing the privacy, the necessity of treating the sexual partners, as
well as the possibility of inserting more than one telephone number
or e-mail address. The professionals gave score nine for picture and
function, and for its importance score ten was given.

Replace the word notify by inform (P5).
Change the word notify for convocation of partner (P10).

There should be a better explanation abou the confidentiality
and the anonymity for the one who is going to send it (P9).

It is known that stigma performs an important role in the pro-
cess of recruitment of friends and sexual partners 3. A strategy used
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for the notification of partners and to reduce stigma is the motiva-
tional interview, which consists in a customer-focused approach pro-
posing a change of specific behavior, according to his needs and skills
351 When applied in the context of health professionals, it becomes a

valorous tool that aims to reduce the patient’s resistance in the NP B,

Respondent Driven Sampling (RDS) is an acceptable strategy
among health professionals, because it helps to structure the ap-
pointment and increase the awareness about the risk of infection by
an STI, besides stimulating the patient to recruit his net of sexual

partners?¥,

CONCLUSIONS

The present study states an important step towards the expan-
sion of the use of mHealth technology in facing STIs. SELP app is
an important tool that will support health professionals and users in

the adherence to syphilis treatment.

SELP app was well evaluated by the professionals that provide
prenatal care at public health services in Fortaleza-Ceard. The layouts
and the functions of SELP were based on knowledge and on prac-
tices that promote health, regarding the impacts on the personal and
social lives of syphilis patients.

The specialists suggested changes in the app, in the sense of
improving it. The present study also identified that, for obtaining
satisfactory results with the use of SELP app, there may have to be
a re-organization of the Basic Healthcare Units, i.e., all people in-
fected by syphilis might receive treatment and assistance at Basic
Healthcare Units.

Nowadays, Basic Healthcare Units assist, as a priority, preg-
nant women and their partners with syphilis. Others, when diag-

240



nosed in a Basic Healthcare Unit, are referred to the Centers of

Treatment and Counseling and to the Emergency Care Units.

Health professionals have to be duly trained to raise people’s
awareness about syphilis and, at the same time, to mitigate the stig-
ma, adopt preventive measures and stimulate patients to notify their
sexual contacts exposed to syphilis.

Changes in the structuring of the course of graduation in
Nursing should incorporate the study of Technologies of Informa-
tion and Communication to respond to the demands arising from
the expansion of mobile technology and wireless networks.
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CHAPTER 13

MHEALTH IN THE CONFRONTATION OF
SEXUAL VIOLENCE AGAINST WOMEN:
THE EXPERIENCE OF EVISU APP

Ludmila Fontenele Cavalcanti, Raimunda Magalhdes da Silva

INTRODUCTION

This article aims to analyze the experience of EVISU App — In-
formation about the confrontation of sexual violence against women.

Sexual violence is one of the cruelest and most persistent
demonstrations of gender violence, considered a multifaceted phe-
nomenon with historic-cultural roots, fueled by ethnic-racial issues
as well as class and generation matters. Sexual violence against wom-
en involves control, domination and subordination of women’s sex-
uality in the relations of gender that emphasize hierarchy and sexual
inequalities. It is considered a public health problem and a violation
of sexual and reproductive rights and, thus, of human rights . Sex-
ual violence against women is relevant in the society both by its high
incidence and by its impact on sexual and reproductive health.

According to Krug et al %, the definition of sexual violence
includes a variety of acts or attempts of sexual relation under coer-
cion or physical force, during marriage or any other relationships. In
Brazil, sexual violence is considered as any kind of unwanted sexual
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activity. The right of having a satisfying sexual life, free of violence,

coercion or risks of an undesired pregnancy and diseases is one of
the most fundamental sexual and reproductive rights of women. In
accordance to the 2018 Violence Atlas, the health system registered
22.918 rapes, while 49.497 were registered by the police®, which
shows the high magnitude of this phenomenon.

The idea of confrontation inserted in the Brazilian National
Policy of Confrontation of Violence Against Women, based on in-
ternational frameworks (conventions and conferences) and on the
national legal system, is not limited to the issue of fighting, but also
includes the dimensions of prevention, assistance and guarantee of
women’s rights. Confrontation, in this perspective, requires the joint
effort of several sectors involved in the issue, such as health, public
safety, justice, education, social assistance, among others.

Humane and qualified assistance to women in a situation of
violence implies the continuous training of public and community
agents in the appropriate operation of specialized services. It is essen-
tial to implement/improve the Assistance Network through the mo-
bilization of governments — federal, state, municipal — and through
the general public for the establishment of a network of partnerships
for the confrontation of violence against women, aiming to ensure
complete attention and care.

The complexity related to situations of sexual violence and
to the consequences imposed to the victims requires a multi-pro-
fessional approach, able to prevent, detect and address at issues dif-
ferent times . The steps of assistance, including the measures of
detection, notification, emergency procedures, monitoring, rehabil-
itation and treatment of the impacts of the sexual violence on wom-
en’s health, require appropriate training by health professionals, for
them to realize this issue as a social phenomenon which may cause
serious damage to women’s health.
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The topic of the sexual violence prevention has been achieving,
on the one hand, the necessary exposure in the implementation of
public policies, and on the other hand, it has been facing, in the field
of planning and organization of services, limited professional actions,
due to the lack of information about this subject. The universities,
thus, take an essential role for the professional training and for the
production of knowledge, capable of meeting the demands of society.

In this scenario, placing information about the prevention of
violence at the disposal of professionals and administrators may be
a strategy for the incorporation of the sexual violence issue in public
policy actions, as well as it may contribute for the improvement of
professional actions. Car et al.’! provide preliminary evidence showing
that digital education to address delicate social issues, such as sexual
violence, may improve certain educational results in health profession-

als, although it indicates a gap in digital education regarding violence.

According to Rocha et al. ), mHealth or mobile health, as a
public health practice supported by mobile devices, has been help-
ing several health fields, from the promotion to the management
of healthcare, both to the users of services and to the professionals
and institutions that provide care, besides being an important and
promising tool for use in different levels of healthcare.

In the sense of expanding the knowledge about sexual vio-
lence through mobile devices, this study aimed to analyze the experi-
ence with the design, use and evaluation of the EVISU app, available
in the Android and iOS platforms.

METHOD AND REPORT OF THE EXPERIENCE

This is a descriptive study regarding the experience of design-
ing of a mobile app based on the development of research about
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healthcare for women in a situation of sexual violence, and of a web-

site directed to the prevention of sexual violence against women.
Besides the steps of the design process, the use and the challenges to
be faced will be analyzed.

The development of seven evaluative researches® throughout
ten years, concerning the healthcare of women in a situation of sex-
ual violence in different contexts, indicated insufficient dissemina-
tion of information that is capable of giving exposure to the topic
of prevention of sexual violence. On the other hand, it was observed
that there is great difficulty, by health professionals, to find updated
information related to the confrontation of sexual violence against

women.

Due to the analysis of the demand for information, which
took place from 2005 to 2012, in the scope of the Extension Project
“Prevention of Sexual Violence against women”, the website www.
prevencaoaviolenciasexual.ess.ufrj (Figure 1) was developed with the
purpose of contributing with the qualification of health profession-
als and with the qualification of care services provided to victims of
sexual violence.

8 Actions of prenatal assistance directed to the prevention of sexual violence: representation and
practices of health professionals; Prevention of sexual violence: Evaluating the Primary Atten-
tion in the Program of Full Assistance to Women’s Health; Evaluation of the centers of attention
to women in situation of sexual violence at municipal maternities of Rio de Janeiro; Mapping
of health attention to people in situation of domestic and sexual violence in the State of Rio de
Janeiro; Evaluation of the services of attention to women in situation of sexual violence in the
State of Rio de Janeiro; Pilot of Monitoring of the priority municipalities of health attention to
people in situation of domestic and sexual violence in the State of Rio de Janeiro; and Analysis
of health services in the attention to women in situation of sexual violence: comparative study at
two Brazilian capitals.
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Figure 1-Website Prevention of Sexual Violence against women

For the design of the website, containing 18 main links, the
following aspects were considered: use of appropriate and easy-to-un-
derstand language, choice of colors and images with a visual identity
related to the social movements and to the reality of services, and
selection of relevant content. Updates were made regarding: kinds
of violence against women; kinds of prevention of sexual violence;
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summary of the developed research projects; service networks; social

control; educational material; study centers; libraries; documents for
consultation (legislation, conventions, plans, programs and policies);
monographs produced in the research projects; websites; videos and
events related to the subject.

The opinion surveys and the “Contact Us” area became spac-
es of communication with the competent team. The most frequent
demands were requests of material about the subject, followed by
requests of orientation for the confrontation of demonstrations of
gender violence against women. The senders, in their majority, were
professionals of different fields of public policies - health and educa-
tion, students of several courses that requested orientation directed
to professional intervention and literature related to the issue, wom-
en in a situation of gender violence or their family members (mostly
female and from the southeast region of Brazil).

The use of the website, as a strategic and pedagogical perfor-
mance, contributed to: a) access to information both from profes-
sionals and administrators and from researchers and students; b)
referral of women and families in situation of sexual and domestic
violence to the service network; ¢) qualification of Professional ac-
tions; and d) institutional exchange”.

Considered a successful experience due to the adherence to
published information by readers, this initiative summarized the infor-
mation about sexual violence against women in a simple and easy-ac-
cess interface, besides allowing questions related to the issue to be sent.

In the context of development of the research “Analysis of
health services in the attention to women in situation of sexual vio-

lence: comparative study at two Brazilian capitals™, it was foreseen

9 Made by the Post-Graduate Program in Social Service of the Federal University of Rio de Janeiro
in cooperation with the Post-Graduate Program in Collective Health of University of Fortaleza and
supported by CNPq through the Notice MCTI/CNPq/SPM-PR/MDA N° 32/2012 - Relations of
Gender, Women and Feminisms. This research integrated the internship of post-doctorate of one
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that as one of its products would be the development of educational

material directed to professionals and administrators involved with
the attention to women in a situation of sexual violence.

In this opportunity, intensification in the use of information
technologies, with the increasing use of apps in the health promo-
tion field, was noticed. However, an interface with teaching-learn-
ing, regarding the health/disease process, was still little explored I,

The complexity related to situations of sexual violence, one of
the demonstrations of gender violence, requires a multi-professional
approach capable of preventing, detecting and addressing it at differ-
ent times. This implies simplified access to updated information!.

Thus, the app “EVISU - Information about confrontation of
sexual violence against women” was designed and built, initially for
iOS platform, by a multidisciplinary team, formed by professionals
and students on the fields of Social Service, Nursing, Publicity and
Advertisement, and Information Technology.

In this sense, mapping about the available information and
its means of dissemination was carried out, mainly at websites and
national and international apps, what made it evident that the infor-
mation, although being accessible, was spread over different domains
and almost absent in the field of apps.

In the field of gender violence, different apps were designed in
the last years in Latin America, directed to women in a situation of gen-
der violence, with focus on protection. The high incidence of violence
against women in Brazil encouraged a large network of digital support
via mobile services directed to denunciation and to the creation of a
female support net to women in risk situations. Only a Spanish app
about sexual and reproductive health has an approach with emphasis

on sexual violence as one of the demonstrations of gender violence!®.

of the authors of this article.
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From this mapping, it was established as an objective the dis-

semination of information about sexual violence against women in
the field of public policies and universities. Thus, the target-public
was defined as professionals, administrators, students and research-
ers from the fields of health, social assistance, public safety, human
rights and others that work with the issue.

Regarding the contents to be published, a theoretical ground
was pursued, based on a bibliographic review related to the research
projects about attention to women in a situation of sexual violence in
different contexts, developed by the Group of Research and Extension
“Prevention of sexual violence” from the Federal University of Rio de
Janeiro (UFR]), which subsidized this initial design of the program.

With a simple interface, easy-access and free use, the app, be-
sides the institutional presentation about the activities of teaching,
researching and extension of both developer universities, is divided
into four groups of information (Figure 2).

Figure 2 - EVISU App
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The first group, named “What is sexual violence?” (Figure

3), is comprised of conceptual information based on national and
international references in approaching the subject. In this group, it
is possible to access the definition of violence, according to the Krug
et al ¥, 14 kinds of sexual violence, the magnitude of the phenome-
nonP, its causes and repercussions, with emphasis on the damage to

sexual, mental and reproductive health.

Figure 3 — What is sexual violence?

The second group offers information about “Confronting
sexual violence” (Figure 4), including information about public
policies, the Technical Rule “Prevention and treatment of damage
arising from sexual violence against women and adolescents”™ and

legal protections.

These public policies are divided into the fields of Social As-
sistance, Human Rights, Brazilian National Policy of Confrontation
of Violence Against Women, Health and Public Safety. The fields of
Health and Confrontation of Violence against women concentrate
the largest amount of information, due to the protagonism of these

fields in the confrontation of the phenomenon®.
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Information about service networks and social control are es-

sential to the efficiency of these public policies "%, The definition of
Network of Assistance to Women in Situation of Violence refers to
organized action among governmental and non-governmental insti-
tutions/services and the community, aiming at the expansion and
improvement of assistance quality; identification and appropriate
referral of women in a situation of violence; and the development of
efficient strategies of prevention!'l.

Figure 4 — Confronting sexual violence

The third group, named “Studies and Research” (Figure
5), is comprised of national and international, governmental and
non-governmental databases; research centers located in Brazil; and
national and international scientific events. Available databases are
concentrated in the international organizations, research institutes
linked to the third sector and scientific production portals.

The addresses of the research centers that study the subject in
Brazil are made available through an interactive map, which presents
information for contact.

The events released in the app involve the topics of sexual
violence, gender violence and violence against women, found from
descriptors in Portuguese.
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Figure 5 — Studies and Research

The fourth and last group, named “Learn More” (Figure 6),
makes 61 websites of institutions that address the subject available. Most
of them are focused on the production and diffusion of knowledge, but
there is also a strong presence of the ones that disclose debates, events
and projects about the topic. Regarding the nature of institutions, it was

noted that they are, in their majority, linked to the Third Sector.

Figure 6. — Learn More
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In 2018, EVISU app was made available in the Android plat-

form in the context of the Project “mHealth for the promotion of

women’s health”'. This app is often updated by a multi-professional
team, composed by students and professionals of Nursing, Medical

Science, Psychology and Social Service from UFR].

Nowadays, it is used as an institutional tool in different con-
texts of public policies, such as the Military Police of the State of
Ceard and the Health Secretariat of the State of Rio de Janeiro. It has
been adopted at places of professional training, such as in-gradua-
tion and post-graduation courses of different universities, as a means
for the qualification of professionals and administrators. It has also
become a reference for the development of other apps, what demon-
strates its efficiency in spreading relevant content about confronting
sexual violence against women.

CONCLUSIONS

Considering the complexity of the phenomenon of sexual vi-
olence against women, this pioneer strategy for the dissemination of
information directed to its confronting is evident the importance,
especially when made through a tool of easy management that pro-
vides updated information. Up to this moment, it is suggested that
the use of mHealth technology through the EVISU app has enabled
new qualified forms of information management for students, pro-
fessionals and administrators that act or are interested in the issue of

sexual violence confrontation.

Divakar et all'?, evaluating the efficacy of digital education
of professionals of health about violence, in comparison with the

10 The project “mHealth for the promotion of women health” is developed by the Group of Rese-
arch and Extension in Women and Adolescent Health of UNIFOR, involves researchers from the
Federal University of Ceard (UFC) and from UFR] and has the support of Funcap through the
Support Program for Centers of Excellence (PRONEX).
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traditional forms or without intervention, indicates the efficacy of

education in the comprehension of health professionals about do-
mestic violence as a promising field, even considering the need of
more research in this direction.

The EVISU app presents a simple, original and pioneer in-
terface, with fast and remote access, which makes navigation easy.
Its institutionalization in different contexts of confrontation shows
a good adherence by users that have free access to updated informa-
tion. It is important to highlight, however, the need of constant up-
dating and dissemination of the app, to have a greater reach among
the several professionals, sectors and institutions that work with the
issue of sexual violence against women 3.

Many changes are needed in pedagogical practices and in the
process of work oriented toward the construction of the entirety as
a pillar of professional training; however, the use of the app in the
management of information in health may contribute for a wider
vision, closer to the needs of health service users.

Since 2017, the EVISU app has been linked to the research
“Comparative analysis of the approach of sexual violence against
women in the professional qualification in the health field at dif-
ferent universities”. This study offers a compared perspective about
the approach of sexual violence against women in the professional
qualification in the health field at five Brazilian universities. It is in-
serted in the efforts for comprehending the challenges of profession-
al qualification in different contexts and may contribute, on the one
hand, to qualify the process of construction of entirety as a guiding
principle of professional qualification and, on the other hand, build
decisive answers for confrontation of sexual violence against women.

A tool was developed for evaluation of the use of EVISU app
to be applied among students, professionals and administrators of
health in different contexts. Future studies may be elaborated to
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evaluate the effect of the use of the app in the practices of confron-

tation of sexual violence against women, which involves compre-
hension of the phenomenon and the ways to face it. The actions for
prevention of sexual violence may be able to make changes in public
policies and in society.

Aiming to disclose information and stimulate the use of EVI-
SU app, the Facebook page “Group of Research and Extension Pre-
vention of Sexual Violence” was created, where it is possible to share
content related to news about the Group and about the app, legis-
lation, events, care services, events, movies and articles about sexual
violence against women.
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CHAPTER 14

USE OF MHEALTH AND ARTIFICIAL
INTELLIGENCE IN SUPPORTING
DECISION-MAKING OF HEALTHCARE
PROFESSIONALS REGARDING TOPICAL
THERAPY FOR BURNED PATIENTS

José Eurico de Vasconcelos Filho, Gilka A F Aguiar, Matheus Mafra, Rita
Neuma D. C. de Abreu

INTRODUCTION

Burn injuries are a major public health problem. It is estimat-
ed that one million burn accidents occur in Brazil each year, result-
ing in 200,000 emergency room visits and 40,000 hospitalizations,
with 2,500 deaths directly or indirectly due to burn injuries 2.

The Brazilian Unified Health System (SUS) spends approxi-
mately 55 million reais annually to treat these patients . Consider-
ing that burning events constitute high-complexity trauma and re-
quire effective, appropriate and immediate treatment, accidents with
burn victims have high morbidity and mortality rates.

Burns are tissue injuries caused by agents (thermal, chemical
or electrical energy) capable of producing excessive heat, damaging
body tissues and causing cell death. Such injuries can be classified as
first-, second- or third-degree burns.
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The classification of burns defines their severity and interven-

tions to be adopted. This classification is based on factors such as depth
and extent, being characterized by the type of injury. The first-degree
burn is the most superficial one, presenting as local skin redness; ede-
ma may occur, and the degree of pain is variable. Second-degree burns
affect a deeper skin layer, the epidermis. Blisters or peeling of the skin
usually occur, with more severe pain. As for third-degree burns, these
are injuries that destroy all skin layers, generating little pain, due to
damage of nerve endings. It is the type of burn with the highest risk
of death and it often requires surgical treatment ..

Therefore, it is essential to have knowledge and effective con-
trol of the procedures to be taken in case of burn accidents, since,
considering the complexity and severity of these injuries, they re-
quire not only competence but also skills and updated knowledge of
the nursing team to care for the burned patient®.

Despite the impact and relevance of burned patient treatment,
a burn center or specialized staff is not always available at emergency
health care settings. According to an interview with the professionals
working at Instituto Dr. José Frota (IJF) Burn Center, which is a
referral institute in the northeastern region of Brazil for the treat-
ment of burns, it is a recurrent practice for nursing professionals
from several health care centers in the state to remotely seck out
consultations with nurses working at the specialized center, in search
of burn classification confirmation, as well as treatment alternatives.

In this context, Information and Communication Technologies
constitute an important tool to support the decision-making process
of professionals regarding the classification and identification of treat-
ment alternatives for burned patients outside the specialized centers.
More specifically, mHealth © and Artificial Intelligence areas (through
machine learning for automatic image classification) can be applied in
the identified scenario, giving support to healthcare professionals. This
study presents the design of the Pellis application (mHealth).
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MHEALTH

MHealth or Mobile Health constitutes an area of eHealth or
electronic Health that addresses medical and public health practices
supported by mobile devices, such as mobile phones, tablets, moni-
toring devices, and other wireless devices .

mHealth technology warrants broader coverage and access to
health knowledge, health promotion and disease prevention, as well
as providing greater access to specialists. The technology also contrib-
utes to a better interaction with the healthcare team, providing more
accurate diagnosis and personalized care, favoring compliance with
the principles of the Unified Health System. It is known that there are
many difficulties in achieving the health goals proposed in the Mil-
lennium Development Goals, and the growing demand from patients
regarding health services has led managers to seek innovative ways to
improve healthcare outcomes. International technical organizations,
such as the World Health Organization (WHO), encourage the use of
mHealth technologies to promote healthcare inside health systems to

lower geographic barriers and improve health information provision.

MACHINE LEARNING AND WATSON

Machine learning is a branch of artificial intelligence that em-
ploys different statistical, probabilistic, and optimization techniques
that allow computers to “learn” from examples and automatically
detect patterns that are hard to differentiate from large, noisy, or
complex data sets. This capability is particularly adequate for medi-
cal applications, such as diagnostic imaging support 7.

Deep Learning is a branch of machine learning that includes
a set of algorithms and techniques based on the learning of data rep-
resentations inspired by the interpretation of information processing
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and communication patterns in a nervous system (neural networks),

such as neural coding, which tries to define a connection between
several stimuli and the associated neuronal responses in the brain ©.

‘This technology allows the machine to be able to create pat-
terns based on the provided images and to establish coherent pre-
dictive models, for instance, by identifying injuries and suggesting
disease diagnosis from medical imaging exams. IBM cloud, an IBM
platform that offers services and infrastructure in a wide range of
artificial intelligence areas, Internet of Things (IoT), analytics, and
blockchain, among others, offers Watson Visual Recognition ser-
vices, which, among other features, uses Deep Learning algorithms
to deliver cloud recognition services and automatic image classifica-
tion. The service allows images to be sent while representing a given
concept, training the algorithm, generating a model of knowledge
for further classification of new images ',

LEARNING MODEL

To use the Watson Visual Recognition service in the context
of the project, it was necessary to have the data (images) classified
and separated by first-, second- and third-degree burns. In addition
to this classification, it was also necessary to train the model to iden-
tify false positive results, which are images that may look like burns,
but in fact represent something else, such as skin with some kind of
injury or even healthy skin. For this study, 150 images of burns of
the three degrees (1%, 2", and 3*), 50 for each, and 30 false-positive
images, 10 for each degree were used to reduce data bias.

Therefore, an 180-image database was required to generate
the model, with the images being classified as 1%, 2™, and 3" degree
burns as well as the false-positive images, which were sent to Watson
Visual Recognition for training using Deep Learning algorithms, ul-
timately generating a model that can be used to classify new images.
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When a new image is classified, Watson Visual Recognition
reports the classification accuracy, the percentage of similarity be-
tween the new image and the burn degrees; for instance, if a new
burn image is sent, the service returns the possible classification of
the burn image, (either 1%, 2 or 34 degree) with a percentage of
certainty that it is actually that type of burn.

The percentage is relevant for healthcare professionals because
it represents how similar that image is to a first-, second- or third-de-
gree burn, helping them to choose the appropriate treatment for the

patient.

METHODS

Regarding its nature, this is an applied research, considering
its objective of generating knowledge (including a technological ar-
tifact — application) for practical applications, aimed at solving spe-
cific problems. As for the objectives, the study is an exploratory and
experimental research.

Regarding the procedures, the research involves two stages; 1)
an integrative literature review, based on LILACS, PUBMED, SciE-
LO, with the purpose of analyzing in detail the problems related to
health professionals’ difficulties working in the treatment of burned
patients; 2) a design and laboratory development stage, carried out
according to Participative Interaction and User Centered Design ['%;
and 3) Regarding the ethical and legal aspects, the research was car-
ried out after being approved by the Research Ethics Committee of
Instituro Doutor José Frota, aiming to meet the requirements of the
Brazilian National Health Council (Conselho Nacional de Sazide) on
research with human beings, under Opinion number 1.815 .198.
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INTERACTION DESIGN

The conception and development phase, based on Interac-
tion Design [10], included four iterative and closely-related stag-
es. The first stage included brainstorming meetings and interviews
with the entire team to identify the needs in the healthcare area
and establish technology requirements. The second stage includ-
ed the design of the solution, with the construction and validation
of low interface prototypes (only screen layout and interaction
elements such as buttons) and high fidelity (already including ty-
pography, icons and color palette). In the third stage, a functional
prototype was built, i.e., a mobile app, on the Ionic 3 platform us-
ing the Watson Visual Recognition service of the IBM platform .

In the fourth stage, a test was carried out with users !, pro-
fessionals working in the burn center, in the treatment of patients,
aiming at evaluating the usability of the developed prototype.

RESULTS

As preliminary results of the project, we have the definition
of technological requirements, the product of the first stage of in-
teraction design. The following are the most relevant requirements:

1.  Registration (using the Regional Nursing Board -
COREN - ID number) and access to the system (Login);

2. Enter a burn image using the device camera;
Load a burn image from the device image library;

4. Automatically classify the type of burn based on a docu-
mented or uploaded image;

5. Identify the treatments for the classified burn with a con-
fidence level > 90%;
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6. Allow the professional to confirm or reject the presented

results;

7. Allow the professional to classify the image of a burn in
case of automatic non-identification (confidence level <
90%), allowing feedback and application learning;

8.  Offer overall information about burns and associated

treatments.

Figure 1— Depicts the proposed flowchart, which is implemented in the application interfaces:

Source: The author

Another result is the functional prototype application shown
below from its interfaces (see Figure 2):

Figure 2 — Pellis prototype screenshots (Login, Menu and Classification of a photo).

Source: The author
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Figure 3 — Pellis prototype screenshots (Information, Treatments and Hydrocolloid Treatment).

Source: The author

Figure 2 shows, top to bottom, left to right, access and regis-
tration screen, home screenshot with function menu, image capture
or reading screenshot, classification screenshot, classification result
screenshot, treatment screenshot.

The data collected at this moment concerns the relevance of
the application and how easy/difficult its use is. Regarding the rele-

vance, these were the results:

*  Important for the health professional as previous train-
ing as a multiplier agent in the health area, especially in
places where there are no specialized burn centers.

*  The application will contribute to the definition of care
provided at the burn injury, as well as facilitate the deci-
sion-making regarding wound coverage-related conducts
(dressings).

*  Itisimportant to be able to visualize and differentiate 1,
2" and 3" degree burns
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*  How to qualify care and treatment, facilitating safe de-

cision-making.

Additionally, the main difficulties found by the participants
were related to the application use and image classification func-
tion. However, most participants emphasized the positive aspects,
such as: content, simple and clear steps, practicality, speediness and
objectivity.

The professionals who evaluated the software recognized its
relevance in differentiating the degree of the burn, qualifying care,
assisting in decision-making, as well as its use by lay people. It is
noteworthy that the professionals who evaluated the software work
in the abovementioned Burn Treatment Center. It is noteworthy
that one of the participants stressed that the software could be used
“as a multiplier agent in the health area”. A systematic review study
showed the effectiveness of using an application to reduce surgical
time in a hospital in the United States. The application creators and
the study authors showed, through statistical data, that the applica-
tion acted as a facilitating tool in reducing surgical time, showing
the improvement in service quality ! Some records showed evident
difficulty in using the mobile device (Participants 3 and 6). Howev-
er, the application showed to be practical, simple, clear, objective,
and its content was considered excellent by the participants.

As for the evaluation regarding the different aspects related to
the software, participant 1 suggested that some content be added to
the first use; participant 2 reported that he was unsure how to use the
photo-taking function in the app.

Participant 3 also stressed that the application use should be
facilitated, while participant 4 reported he had difficulty concluding
the use, as he had to return to the home screen before receiving the
image classification. The last participant pointed out that he thought
the application use was great.
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Participants reported some difficulty to return to the home

screen; difficulties in using the app, among others. Another observa-
tion was related to a faster presentation of the final outcome; in this
case, the ideal topical therapy. When investigating the importance
attributed to the application content assessment and its usability, it
was observed that technology use had a positive impact on the per-
ception of doctors and nurses. However, the professionals reported
some difficulty in using the app.

However, considering this was the first contact with the ap-
plication, which is a new tool, it is believed these difficulties can be
reduced with frequent use. The interaction with these users resulted
in a rapid learning process and provided professionals with relevant
information on the uniform conduct regarding the treatment of
burned patients.

CONCLUSIONS

‘This is an ongoing project, which still lacks clinical validation
of the application, but preliminary results have given positive indi-
cations regarding the viability and usefulness of the developed tool.
One of the future studies will consist in using other automatic image
recognition algorithms to allow performance comparison.

It can be observed that the obtained results generated mate-
rial for small improvements in the presented texts, in addition to
suggestions and observations about the application. Overall, the test
provided positive evidence of prototype usefulness and user satis-
faction when having access to it. Thus, the application is useful to
help professionals in the classification of burns and choice of topical
therapy, and it can also be used for the transmission of knowledge
in universities, when used by teachers and students, as it includes
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educational content about the types of burns and treatments, as well

as the possibility of being used by lay people.

The use of artificial intelligence to facilitate health processes

and diagnostics through smartphones (mHealth) can optimize the

actions of professionals to whom the population commonly has

difficult access, especially in health situations that occur frequently,

such as burns. One of the future studies will consist in using other

automatic image recognition algorithms to allow performance com-

parison.
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