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Abstract. Introduction: Technology arrives aiming at bringing benefits to society,
with aspects applied to health such as Information and Communication
Technologies (ICTs). Developing a technology solution requires methodological
rigor and systematic instructional design. Method: This experience report method
used the Agile methodology for management and control of results in the
development of Information and Communication Technologies. Results: The Agile
methodology was adopted using the Scrum framework, involving people, artifacts,
and ceremonies. The Scrum team was consisted of multidisciplinary professionals
and undergraduate students. Artifacts are comprised of product backlog, sprints,
sprint backlog, time-box, ready concept, and release burn-down. Conclusions: The
adoption of the Scrum methodology helps with the integration of roles and
knowledge to a project. Moreover, it efficiently helps carrying out activities by
allowing careful analysis of each stage with regard to quality, technology, and
implementation.
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1. Introduction

Technology arrives aiming at bringing benefits to society, with aspects applied to health
such as Information and Communication Technologies (ICTs). ICTs provide patient care
with the use of tools, disseminating information easily, in real time and with integration
among professionals or in the professional/patient relationship. It is currently used in
hospitals as electronic medical records, management systems and support information
systems for clinical decision-making [1-3].

Developing a technology solution requires methodological rigor and a
associated with the program, those responsible for the solution use Agile methodologies
to manage the development stages [6,7].

Agile methodologies are configured by having short cycles with iterative
development and contribute to managing physical digital solutions and, in the proposals,
Lean, Kanban, Smart and Scrum are cited with different origins and main objectives. [8,
9].

Scrum is a framework that deals and solves complex and adaptive problems, to
ensure productivity and delivery of products with the best possible value. Scrum is light,
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simple to understand, but difficult to master. It is based on empirical theories of process
control, which is defined as decisions being made based on what is known, with
interactive incremental approach focusing on predictability and risk control. [7,10].

In Scrum, a list of desired product features (Product Backlog) is initially defined at
the start of the project. Projects are divided into sprints (from one to four weeks), and in
each sprint a set of activities. [8] At the beginning of each sprint cycle there is a cycle
planning meeting, where are a list prioritized and activities. Daily meetings with the
teams are brief to identifying impediments and prioritizing the new day’s work. At the
end of the cycle, the team presents the functionalities implemented while also doing the
retrospective and the planning of the next sprint. [9]
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Figure 1. Scrum process.

It consists of roles (product owner, Scrum master, development team), artifacts
(product backlog, sprint, sprint backlog, time-box, release burndown), and ceremonies
(sprint planning meeting, daily scrum, sprint retrospective, sprint review meeting).
[7,10].

This article aims to describe the applicability of the Scrum method in the
development of an Information and Communication Technology applied to health with
a focus on the benefits of socializing knowledge and commitment to interdisciplinarity.

2. Method

This unique and descriptive case report described the application of the Scrum method
in the development and monitoring of an Information and Communication Technology
applied to health. The development of ICTs takes place at the Amazon State University.
Their resources include partnerships with private companies and support from the
national laws of fiscal incentive.

The case report is a qualitative and descriptive research method, in which the authors
are free to investigate a phenomenon within the current and real context to which it is
embedded. It can be defined and applied to individuals, group of people or less defined
as decisions, programs, implementation processes, or organizational changes. The stages
follow the logic of grouping the information, analyzing and interpreting the information
[11-12].

Carrying out the project obeyed the ethical precepts involving research with human
beings and obtained favorable opinion of a Research Ethics Committee, under Protocol
71308717.5.0000.5016.
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3. Result

The development of ICT began in May 2019 and it was decided to use a Scrum
methodology because it was well understood by the team, and comprehensive training
was provided by the company.

3.1. Information and Communication Technology

The solution covers the web system and mobile system, with the purpose of managing
and integrating the pre-hospital care service.

3.2. From the Composition of the Team-Papers

The team is composed by:

Health team: the product owner, PhD in nursing and is in charge of idealization of
the ICT; two nurses (Master’s degree), a physician (Master’s degree), an undergraduate
student in nursing, a postgraduate program student in nursing, and two undergraduate
students in medicine.

Developer team: the Scrum master Master’s degree in computer science and
ensures the proper application of Scrum in all its stages. Among the developers, two of
them are working on the front-end (undergraduate degree in information system and
computer science), one on the back-end (graduate degree in computer engineering), one
is a designer (graduate degree in graphic designer technology), another is a developer for
mobile system (computer engineering), and one is a tester (control and automation
engineering).

3.3. Development-Artifacts and Ceremonies

The product backlog is composed of two large blocks (web and mobile), initially
conceived with five users that, after meeting with the end customer, is composed of web
system (three users) and mobile system (five users). The 114 users’ histories were
delimited according to the professional assignment of each user and care protocols
adopted by the pre-hospital care service, which ultimately composed the use of a case
diagram as part of the documentation of this technology.

The Scrum’s central axis is called sprint. The sprint backlog of this project consists
of 44 sprints that the developer team must deliver within a 30-day time-box. In addition
to the deadline, sprints must be delivered according to priorities established by a product
owner (PO) at the time of a sprint planning meeting. It should be noted that a time-
box, once defined, should not be changed.

The Scrum team has short-term meetings called daily scrum, which are used to
identify all tasks carried out in the past 24 hours. Daily scrum is also used for answering
questions about yesterday, today and possible impediments and/or challenges on what
needs to be done going forward. It finally allows for a collective understanding of sprint
status and the established concept of done across three phases: analysis, development,
and testing.

At the end of this stage, the activity delivery time (release burndown), identification
of strengths, weaknesses and improvement strategies (sprint retrospective) were
documented. All participants were gathered at the time for approval the product and
confirmed the adaptations (sprint review).
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Other artifacts applied to the development were release burndown, which aimed to
monitor the performance within the agreed upon time-box. This effort was done to
confirm that the group within the sprint retrospective successfully identified the
strengths, weaknesses and areas for improvement at the end of each sprint and sprint
review meeting.

4. Discussion

This strategy for presenting the stages of development is found in articles and identified
as an important phase of socializing positive experiences and applicable to the process
of developing technological solutions [17-19]. The Agile Scrum methodology was
chosen based on its versatility. [20,21].

Scrum allows autonomy, flexibility by associating well-defined artifacts, roles, and
ceremonies without losing focus on the stages, time period and quality of deliverables.
The increase in other strategies within Scrum is seen as positive with KANBAN and
Agile Word-Oriented Systems Engineering (AWOSE) each having distinct functions
that give quality in different aspects to product development [22,23].

For team building, it was important to have people with different technical and non-
technical skill sets such as leadership ability, communication, and teamwork. Individuals
with multi-skills are required and well accepted successfully for the use of Scrum
[10,24].

The technological proposals offered by nurses reflect on the support for safe
decision-making and the idealization of the product by a nursing professional and show
the role of the category in a scenario of technological solutions for health. The authors
also point out the importance of the presence of nurses and their contribution based on
scientific knowledge applied to patient safety as well as leadership capacity in the
conduct of processes and projects [3,25,26].

During the application of the Scrum method in the development of this ICT, it is
pointed out that team maturation requires time, component team maintenance is at high
risk in the project, participant involvement and commitment must be nurtured frequently.
It takes commitment from everyone to achieve the schedule of activities and successful
completion of all deliverables, avoiding delays for the project in addition to a good
relationship between the Scrum team. Flexibility in decisions during ceremonies can also
ensure a better result.

5. Conclusions

The idealization, development, improvement and incorporation of innovative
technologies in health is a reality in a fast progression. Using Agile methodologies
validated during development gives expertise, agility, and quality to deliverables. The
selection of Team Members, product knowledge, commitment and involvement in the
ceremonies collaborate with the success in the application of Scrum.

For the Information and Communication Technology proposed in this article, it is
believed that the application of Scrum Agile methodology positively contributed to all
stages of its development
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