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ABSTRACT. The objective of the present study is to analyze applications classified in the health category
and to identify how they manipulate the evaluation, prescription and management of the physical activity
of the users. The exponential growth of interactive technologies brings a differentiated look when the use
of services present in mobile devices installed in smartphones as software for the most diverse activities.
The health area has been presenting as a promising sector. This is a descriptive research with a qualitative
approach using case study method. The considerations point to the difficulty in evaluating the
applications directed to the management of physical activities mainly regarding the evaluation of users.
There is also a gap regarding the legal authorization of the profession in the case of the physical educator.
Another point raised here is about shared responsibility theme linked to the understanding of user
protection that use these types of services.
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Introduction

There is an exponential growth in the use of mobile devices around the world. It is believed that
interactive technology features, its connections and communications through electronic devices such as
mobile phones, notebooks and tablets, among others, or computers connected to the Internet bring many
benefits and potential to facilitate access to information and organize processes activities by individuals on
day by day. The applications have been gaining several inclusive spaces in the health area.

There are infinities of health-related smartphone apps. Proven study for more advanced applications go
beyond content analysis or user satisfaction, which is usually presented on a scale of 1 to 5 and represented
by stars (BinDhim, Hawkey, & Trevena, 2015). Other information also needs to be understood, especially
when linked to health management.

The utilization of technologies for health monitoring is one of the practices of the World Health
Organization. eHealth (mobile health) or the term used in mobile health or simply mHealth, such as
various services, voice and short messages, patient monitoring, manipulation of data from other
devices through mobile technologies (World Health Organization [WHO], 2011). Many search have
presented utilization of platforms digital as a potential for the treatment of certain diseases, by these
technologies has a power of penetration between the populations (Ben-Zeev, Davis, Kaiser, Krzsos, &
Drake, 2013).

There are today thousands of apps available that have a number of indicators and are classified like
fitness in Apple store and Play Store platforms being second that popular in the market. Many users select
applications according to perceived design quality and facility of use. Scientific researchers are focused on
analyzing aspects of usability or functionality of these applications, proving the need for further research
(Bardus, Beurden, Smith, & Abraham, 2016).

Women can use many of these applications during pregnancy. The gestation period is a very special and
unique moment in their lives. It’s linked to dreams and achievements. This moment is accompanied by
many transformations and physiological, psychological, biochemical and anatomical changes (Carvalho,
Rocha, & Costa, 2019; Zugaib, 2012). The practice of exercises in this period are used as prevention and
maintenance strategies for sludge (Baldo et al., 2020). The number of applications available for smartphones
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in the health-related category are diverse. This trend of growth makes clear the difficulty for users and
health professionals to identify and evaluate the quality and services available (Tibes, Dias, & Zem-
Mascarenhas, 2014; Stoyanov et al., 2015).

Most of the processes in these applications are registered and non-patented. This study seeks to show
that the patenting of these processes is the way to present a protection to the user. Since service availability
and utilization provides a 'shared responsibility’ between the parties involved (develop/inventor and user).
Shared responsibility presents as a concept that discusses that both the developer/inventor and the user
share responsibilities in the utilization of processes (Lei n. 9.609, 1998; Lei n. 8.078, 1990; Nunes, 2017).

This article presents as a scientific problem that the applications can 'promise' prescription /
management in the health area? Therefore, this study aims to analyze applications classified in the health
category and identify how they handle the assessment, prescription and management of physical activity for
women in pregnancy. This investigation becomes important for the development of a vision of care when
the protection of users who make use of this service through applications that have background processes of
the gamification type.

Material and methods

This is a descriptive research with qualitative approach (Chizzotti, 2003), for searching a direct valuation
of the understanding of the situation studied, using a case study method, since it seeks to carry out a
detailed analysis of a situation (Ventura, 2007).

The research was divided into 3 steps. The first was performed a search on the platform of the Play Store,
used the word 'exercises for pregnant women'. Given the amount of applications present in the platform
were defined as inclusion criteria, rated apps by users with grades ranging from 4 to 5 stars. A sample of 10
applications were chosen with 5 paid applications and 5 free applications. The second step was to define the
exclusion criteria. Were excluded the applications: (1) received user ratings below 4, (2) applications that
didn’t present goals related to pregnant women. The included applications had the data organized into a
spreadsheet highlighting their classification, category, classification, description, and information. This
organization allowed for better visualization of datas. The sample selection process of the applications for
analysis can be seen in summary form in Figure 1.

1.Search completed:
Exercises for pregnant
women Free —250
N=291 Paid - 41

Objective: to analyze
applicationsclassified in
the category of health
related to the
management of
pregnant women.

2. Alignment with
study objective —
N=291

3. Sample Selection
< Free -5
for Analysis Paid - 5
N=10

Figure 1. Steps for sample selection.

Ultimately, all content: texts, images and videos of the application were analyzed in a particular of the
goal of the application proposal, that is, what problem is it trying to solve? The information available to
users, and the description is about the security and protection to the user, it was also analyzed the existence
of gamification elements used to change the behavior of users.
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Results and discussion

During the pregnancy the woman undergoes several transformations. These modifications are both
hormonal, musculoskeletal, cardiovascular, respiratory and psychological changes. It is well known that eating
and exercising is important for every phase of life. Besides the basic activities like walking, sitting, climbing,
descending, running among others, the practice of exercises is important, because it presents improve the health
of individuals. Thus, the realization of exercise beyond the limits established and without professional support
may present risks (Castro, Ribeiro, Lima Cordeiro, Lima Cordeiro, & Alves, 2009).

In a structural analysis it is generally perceived that the selected sample of applications seek to solve the
practice of exercise and care with food and information for pregnant women. The applications present a
kind of persuasive communication seeking to change behavior (Spahn, 2012). Around 50% of the analyzed
applications are focused on the practice of exercises, or others are directed to the field of nutrition and the
transfer of information necessary for women in this period.

Mobility is the main functionality present in smartphones. As well as a pocket computer, they are
available to accompany your user 24 hours a day wherever he is. The processes present in mobile devices are
increasingly common, empowering services that causes the user to become more involved with aspects
related to their own health (Tibes et al., 2014).

There is a plethora of applications associated with health care in addition to fitness and diet (Krebs &
Duncan, 2015), for these authors the category covers other applications such as prevention, lifestyle, self-
diagnosis, provider directories, diagnosis, education, prescription and treatment compliance. This field is
growing, with several limitations both in the sophistication of the applications themselves and in the
knowledge of the consumer profiles. “Most health applications were not designed with information from
health professionals and behavior change”, the authors Krebs and Duncan (2015:2). It is understood the
importance of information so that the user can use the services in the best way possible.

The applications that can be used to promote wellness and physical, psychological and emotional
growth. These possible actions for transferring data and information. On the other hand, there is an
inherent challenge to the privacy, storage and monitoring of this information. An example of this is the
notification actions that is used to pass information to users. Notifications can never ask for personal
information like: age, phone number, email addresses, logins, passwords. Data such as these can put a user's
privacy at risk. (Jones & Moffitt, 2016).

To analyze the variables present in the objective of the article considered for user protection, namely:
evaluation, prescription and management of users' physical activity. A summary frame containing the main
information extracted from the applications was presented, as shown in Figure 2.

Analyzed variables Applications paid | Free applications
Both, paid as well as free applications you can not identify, worry about evaluating
Evaluation physical activities offered in the application interface. Approximately 2% of applications
warn users about the care of some symptoms and the need to see a doctor.
In this modality of applications, the In the free apps the basic information about
prescription is carried out with basic the exercises. Demands are more informative
information about the exercise process. as to the functionality of the application than
Guidance when the executions of the the execution of the exercises. Did not present
Prescription exercises are done through videos and information regarding the care that users
illustration. Features better the present the performance of the exercises, as
importance of performing exercises. The | well, do not present information on duration,
applications also presented care and time | time for activities.
for exercises.

It is presented more systematically using | There is a greater amount of information more
visual content, creation and profile. focused on user education issues regarding
Management Routine creation, progression level exercise. The applications do not make clear
monitoring, weekly and monthly exercise | how much the management, accompaniment

time and nutrition information. and the evolution of the exercises.

Figure 2. Summary of variables present in app descriptions.

The importance of the evaluation of physical activity follows in the same direction to the practice of
physical activity. For this evaluation to occur, it is necessary to use accurate and adequate instruments to
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measure and assess the level of activity. Accomplish an assessment of physical activity, it is necessary to
take into account the frequency, intensity and duration, as well as the type of the modality or activity
performed. Thus, it should be understood that the measuring instrument could evaluate an aspect and leave
others on the individual from outside, mainly data such as the intensity of physical activity. Another
important point is also in relation to the age group, for each age the method of meditation must be different
(Cafruni, Valadao, & Mello, 2012; Marques & André, 2014).

Such as is important to perform physical activity, the prescription is even more important. The appropriate
prescription of physical activity contemplates variables such as duration of activity, intensity and frequency. The
care regarding the prescription should always take into account, the combination between the exercises, the
evolution, that is, there is a need to be gradual, its intensity and the care with fatigue (Carvalho et al., 1996).

It is possible to realize that the services made available through an application, becomes a powerful tool
to access information about users and any type of data trail left by them. The management part deals with
the act of managing, that is, organizing, planning and carrying out activities that facilitate the work process,
it is presented here as an action that requires care not only with the security of users' information, but also
with its physical and moral integrity (Campos, 2004; Bittar, 2017).

In the analysis it is possible to see how much the technical issues, that is, the availability of the services offered
by the applications can be analyzed through technical aspects such as innovation, design, usability, programming
language, among others. The aspects of processes that include the proposal to enhance human activity, adapt to the
subject’s particularity, his experiences, cognition, emotional state and health are not clear in the applications,
whether paid or free. Opening a gap with regard to the protection of users who use this type of service.

The concept of shared responsibility helps new people understand relationships between users and
integrated systems as processes present in applications. Thus, we understand that both the inventor and the
user share development and use responsibilities. The problem is that these services, in many cases, are
registered and not patented (Moraes, 2003; Bittar, 2017). This study understands that patenting the
processes present in these types of services has the ability to extend protection not only for the inventor,
but also for the user, in case he suffers any physical or moral damage (Silva, Rapini, Fernandes, & Verona,
2000; Monte, De-Bortoli, & Lucena, 2018).

Thinking about shared responsibility in devices that promote when modifying human behavior is
thinking about taking care of the user. Thus, this study highlights the current need to monitor professionals
in the area (technical, legal and health) involved in the development of this type of innovation. In the
applications analyzed, only one had the presence of a professional Get BODIED by ] - Health & Fitness,
signed by the professional instructor Jenelle Butler (information available in the application).

Absence of legal authorization was another point observed in the analysis of application data, this term
used to frame individuals who aren’t authorized to exercise a certain profession for which they are not
competent (Vaz, 2011). In some professions, such as psychologists, physiotherapists or physical educators,
even if the individual has a mandatory title (bachelor's degree), they must be duly registered with the
Federal Council, and with the Regional Councils (Fabiani, 2009; Conselho Federal de Educacao Fisica
[CONFEF], 2010), so as not to answer legally for absence legal authorization.

According CONFEF (2010), expressed in chapter II describing the field and activity of the professional of
the physical educator:

[-..] coordinate, plan, schedule, prescribe, supervise, direct, organize, guide, teach, administer, implement, analyze,
evaluate and execute works, programs, plans and projects, as well as provide audit services, consulting and
assistance, drawing of specialized training, attendance of multidisciplinary and interdisciplinary and informative,
scientific and pedagogical teams, activities in the areas of physical, sports and similar activities.

The description presented by the CONFEF (2010), stay clear, at least in Brazil that physical education
professionals are responsible for processes related to activities involving the health of the body. Thus, there
is a need for a more detailed assessment of the security of the prescriptions of such applications, as well as
of the responsibility towards the protection of the user, since, most of these applications are developed by
professionals who are in the area of physical education (Bardus et al., 2016).

The exchange of information and communication provided by mobile technologies linked to health has
been gaining more and more prominence. These devices provide accessible solutions for almost all possible
requirements related to this field. Research shows estimates that more than 3,000,000 free downloads and
300,000 paid downloads are made from mobile health applications only in the EUA (Yasini, & Marchand, 2015).

Acta Scientiarum. Technology, v. 43, €50109, 2021



Health management and user protection Page 5 of 6

The risks presented in the development of these applications are that they are built from the process of
which demand the search engagement, possess persuasive language, thus seeking a change of behavior and
the attitude of its users (Spahn, 2012). That is, projected technology that has the goal of guiding the user to
change behavior (Hamari, Koivisto, & Pakkanen, 2014).

Final considerations

Every day channels are created and allow people to establish health communication processes with their
doctors, caregivers or any other type of health professional. These services have clear, objective languages
and serve mostly as ‘health management’. The analysis of selectees sample health applications specifically
related to physical activity management for women presented some important points.

The mobile application development for healthcare services is on the rise. With the analysis, it is
possible to perceive the architecture of the information of the applications some tendencies have been
identified as always a communication directed to the defined public, feedback through notifications and
efforts of the resources in the search for change of behavior.

Although there is a policy for developers to make the applications available on the platforms (Apple store
and Play Store) there are no formal guidelines that address professional complications regarding shared
responsibility and lack of legal authorization for these types of services. Therefore, this study shows that
one way to protect users is the patentability of the process.

The analyzed variables regarding the evaluation of the exercises, prescription and management present
that there is a concern for the users. Evident considerations include issues related to (a) the importance that
the assessment must have for each individual, taking into account their characteristics; (b) care of user
information; c) need to present a responsible professional to prescribe the exercises; and (d) guidance and
care for users in case any problems happen.

Brazil is one of the main countries that has a tendency to use services available by smartphone. Recent
research shows that the number of handsets already exceeds the number of inhabitants. The use of
applications is virtually inevitable will continue to grow within the field. Based on this information, it is
evidenced the contribution of this research to issues related to the protection of users and the care that
services and processes accessed and used of mobile applications.
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