Original Article

Digital tool for childhood first aid: app for professionals and caregivers
Ferramenta digital para primeiros socorros na infancia: aplicativo para profissionais e cuidadores
Herramienta digital para primeros auxilios en la infancia: aplicacion para profesionales y cuidadores

How to cite:

Pereira AD, Weissheimer AS, Pires MO, Rodrigues
Junior LF, Marchiori MR, Backes DS. Digital tool

for childhood first aid: app for professionals and
caregivers. Acta Paul Enferm. 2024;37:eAPE001786.

DOI
http://dx.doi.org/10.37689/acta-ape/2024A0000017866

Keywords
Inventions; Biomedical technology; First aid; Telepediatrics

Descritores
Invencdes; Tecnologia biomédica; Primeiros socorros;
Telepediatria

Descriptores
Invenciones; Tecnologia biomédica; Primeros auxilios;
Telepediatria

Submitted
July 29,2023

Accepted
May 9, 2024

Corresponding author
Dirce Stein Backes
Email: backesdirce@ufn.edu.br

Associate Editor

Cibelli Rizzo Cohrs
(https://orcid.org/0000-0003-3743-1034)

Escola Paulista de Enfermagem, Universidade Federal de
S&o Paulo, Sao Paulo, SP, Brazil

Adriana Dall’Asta Pereira’ @ ntps:/orcid.org/0000-0003-2698-2711

Amanda Schneider Weissheimer ® hitps:/orcid.org/0000-0002-0395-1501
Marian Oleques Pires' @ ntips://orcid.org/0000-0002/3162-3337

Luiz Fernando Rodrigues Junior! i nttps://orcic.org/0000-0002-5753-5503
Mara Regina Caino Teixeira Marchiori' @ nttps://orcid.org/0000-0001-9412-7755
Dirce Stein Backes' i ntps:/orcid.org/0000-0001-9447-1126

Abstract
Objective: To describe the process of developing an app for children first aid support for professionals and caregivers.

Methods: Technological production study, developed in southern Brazil, between March/2022 and May/2023,
based on the functionalities of the scrum method. Designed in cooperation with an interprofessional team, the
software was developed based on a set of light and agile practices, the framework called Flutter and the Dart
programming language.

Results: The app, developed in a systematic and participatory way with the participation of health and
education professionals and caregivers, demonstrated plausible functionality, accessibility, feasibility and
reliability in providing agile and safe information in events such as children’s first aid. Called SOS Kids, the app
has an attractive interface, quick access to visual information and various commands on a single screen. The
graphic elements are interactive, in order to favor visualization and prospective decision-making.

Conclusion: The development process of the child first aid support software for professionals and caregivers,
based on a method that relies on light and agile practices, proved to be functional and has the potential to
support, in an effective and safe way, health professionals, education professionals and caregivers in general.

Resumo

Objetivo: Descrever o processo de desenvolvimento de um aplicativo de apoio em primeiros socorros infantis
para profissionais e cuidadores.

Métodos: Estudo de produgéo tecnoldgica, desenvolvido no sul do Brasil, entre margo/2022 e maio/2023,
com base nas funcionalidades do método scrum. Concebido em cooperagdo com uma equipe interprofissional,
0 aplicativo foi desenvolvido com base em um conjunto de praticas leves e dgeis, o framework denominado
Flutter e a linguagem de programagcéo Dart.

Resultados: O aplicativo, desenvolvido de forma sistematica e participativa com a participagéo de profissionais
da saude, da educagdo e cuidadores, demonstrou funcionalidade plausivel, acessibilidade, factibilidade e
confiabilidade no fornecimento de informagdes ageis e seguras em eventos como primeiros socorros infantis.
Denominado de SOS Kids, o aplicativo possui interface atrativa, rapido acesso as informacdes visuais e
aos diversos comandos em uma Unica tela. Os elementos graficos sdo interativos, de modo a favorecer a
visualizagéo e a tomada de decisdo prospectiva.

Conclusdo: O processo de desenvolvimento do aplicativo de apoio em primeiros socorros infantis para
profissionais e cuidadores, com base em método embasado em praticas leves e ageis, demonstrou-se
funcional e com potencial para apoiar, de forma eficaz e segura, profissionais da salde, da educacéo e
cuidadores em geral.
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Resumen

Objetivo: Describir el proceso de desarrollo de una aplicacion de apoyo de primeros auxilios infantiles para profesionales y cuidadores.

Métodos: Estudio de produccion tecnolégica, llevado a cabo en el sur de Brasil, entre marzo de 2022 y mayo de 2023, basado en las funcionalidades del
método Scrum. Concebida en cooperacion con un equipo interprofesional, la aplicacion se desarrollé con base en un conjunto de practicas ligeras y agiles, el

framework denominado Flutter y el lenguaje de programacion Dart.

Resultados: La aplicacion, desarrollada de forma sistematica y participativa con profesionales de la salud y de la educacion y cuidadores, demostrd
funcionalidad aceptable, accesibilidad, factibilidad y fiabilidad en la entrega de informacion &gil y segura en eventos como primeros auxilios infantiles. La
aplicacion, denominada SOS Kids, tiene una interfaz atractiva y un acceso rapido a la informacién visual y a los diferentes comandos en una Unica pantalla.
Los elementos graficos son interactivos, a fin de favorecer la visualizacion y la toma de decisiones prospectivas.

Conclusion: El proceso de desarrollo de la aplicacion de apoyo de primeros auxilios infantiles para profesionales y cuidadores, basado en un método de
practicas ligeras y agiles, demostrd ser funcional y con potencial para ayudar, de forma eficaz y segura, a profesionales de la salud y de la educacion y a

cuidadores en general.

Introduction

First aid represents the support measures for an in-
dividual who suffers an accident or sudden illness,
with the aim of minimizing damage until the arrival
of a specialized care service." First aid consists of an
assessment of the need for intervention and can be
provided by anyone who witnesses the injury and
who is, at least, equipped for this purpose. The first
aid approach is not restricted to health professionals
or institutions, but is extended to people in the com-
munity, capable of providing quick and safe access to
individuals when facing adverse situations.*?

In addition to violence on the streets, homes,
schools and public places pose risks that cause the
death of thousands of children each year in Brazil.
Studies show that unintentional injuries (domes-
tic accidents) represent the main cause of death in
the age group between zero and ten years of age in
the country.*” It becomes pertinent and relevant,
from this perspective, education in health for the
population, in general, through the development
of educational technologies, broad and fast-reach-
ing protocols, as well as digital devices that provide
support for making quick and safe decisions about
first aid.©”

Digital technologies have a growing impact
on different areas of knowledge, but especially in
the area of health. There is an increasing influence
of telehealth and other virtual care models, more
specifically in response to the Covid-19 pandemic.
®9 Despite substantial advances in this area, chal-
lenges associated with the use of digital tools persist
by nursing professionals, especially with regard to
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rapid changes and their impact on health care.!?

To respond to growing challenges, nursing needs to
be qualified in the development and use of digital
tools, in order to respond to the complex global
challenges faced by health systems.""?

When searching for apps for mobile devices in
virtual stores (Play Store and Apple Store) to sup-
port children’s first aid, no similar digital technol-
ogy apps were found. Thus, in order to expand
discussions on the topic and contribute to the ad-
vancement of technological production in the area
of nursing/health, the present study has the follow-
ing research question: what is the relevance of an
app to support children’s first aid for professionals
and caregivers? The objective, based on the above,
was to describe the process of developing the soft-
ware to support children’s first aid for professionals
and caregivers.

Methods

Technological production study, second edition,
developed in the southern region of Brazil, between
March/2022 and May/2023, based on the func-
tionalities of the scrum method."® It was designed
in cooperation with an interprofessional team in
which the nursing, education, information systems,
biomedical engineering professionals and caregivers.
The technological development path demonstrated
in the block diagram in figure 1 describes the sys-
tematization, methods and instruments applied in
the app development path. The scrum method is
recognized as a framework that prescribes a set of
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Figure 1. Own technological development path, based on the scrum method.

light and agile practices for induction and support
for complex projects, which considers that individ-
uals are more important than processes and tools;
that the technology in operation transcends specific
techniques; that human and professional interactiv-
ity is above the negotiation of contracts and that
responding to rapid changes is not reduced to the
prescriptive linearity of an action plan.!

The Product Backlog was defined among the
team members and based on the principles and
techniques of the scrum method, which consists of
outlining the application’s functionalities, that is,
the procedural deliveries necessary for the creation
of the digital tool. This activity was organized and
carried out in two meetings. In addition to the de-
velopers and researchers, three child caregivers and
three educators who take care of children in ele-
mentary schools participated in the first meeting.
This meeting provided space for participants to ex-
press their perceptions and expectations in relation
to the weaknesses they saw when providing first aid
to children. In the second meeting and through an
extensive discussion, participants highlighted the
need for a digital tool that would support caregiv-
ers in directing agile and safe conduct in adverse
events, such as unintentional injuries to children.
After defining the Product Backlog, the first sprint
backlog was structured, in which weaknesses were
reviewed and technological possibilities with poten-
tial for qualifying children’s first aid were discussed
collectively. Based on this qualified listening and ex-
tensive discussion among participants, an initial di-
agram of use cases for the app was developed, with

the aim of demonstrating interactivity between the
user and the system which was being development.
This journey enabled an expanded and prospective
understanding of the app’s various functionalities.

In parallel, the first sprint was shared and dis-
cussed in order to broaden perspectives and improve
the tool’s functionalities. In these meetings held
over a period of ten weeks, a total of three routes
and the main items/injuries that should be included
in the app were assessed. Practical aspects related to
the functioning and appearance of the tool being
development were also discussed.

Then, we proceeded to the second sprint back-
log, in which the features and unintentional pediat-
ric injuries that should make up the conduct proto-
col were selected. Along the way, the possibility of
generating specific infographics was considered, ca-
pable of outlining the profile and main pediatric oc-
currences in a given period of time. For this second
sprint, database research was carried out, with em-
phasis on advanced support guidelines, studies on
the epidemiology of accidents in childhood, manu-
als from the Ministry of Health on first aid, manual
for diagnosis and treatment of accidents caused by
venomous animals and international guidelines of
the American Heart Association on life support in
cardiology and others.">" The conduct protocol
on children’s first aid contained the main injuries
that occur in home environments, schools and pub-
lic spaces, namely: Burns, Falls, Poisoning, Injuries,
Drowning, Choking/Suffocation, Cardiorespiratory
Arrest, Venomous Animals, Electric Shock and
Convulsion/Epilepsy.

Acta Paul Enferm. 2024; 37:eAPE001786.. m
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The third and final sprint backlog focused on
the app’s appearance, accessibility, and functional-
ity. Along this route, the developers presented pro-
cedural deliveries of the prototype and, in a clear
and objective way, the participants presented their
suggestions and criticisms, with a view to qualifying
the functional version of the digital tool.

The sprint review was carried out with all team
members and four other new participants, includ-
ing healthcare professionals with experience in first
aid, in order to validate the content and functional-
ities of the tool.

Regarding the construction and development of
the app, in terms of programming and creation en-
vironments, we chose to use the framework called
Flutter, created by Google, based on the Dart pro-
gramming language. This cross-platform framework
allows the creation of apps for Android and 10S
systems (REF). The SOS Kids app, however, was
only available for Android. This option was adopted
due to its technical and commercial characteristics
for registration on the IOS platform.

As it is a technological production study, de-
veloped based on the functionalities of the scrum

method, it was not approved by CEP — CONEP.

Results

The digital tool was developed in cooperation with
professionals from different areas of knowledge.
Three child caregivers and three educators who take
care of children in elementary schools also partic-
ipated, whose experience varied between 4 to 12
years of experience. After presented and discussed,
in five consecutive weekly meetings, the partici-
pants considered the app adequate in its functional,
apparent and subsidy form to support actions re-
lated to children’s first aid. Based on a gradual and
systematic construction process, the tool proved to
be accessible, practical and viable in providing ag-
ile, safe and effective guidance for both profession-
als and caregivers. Based on this evolutionary and
prospective path, the tool reached maximum matu-
rity level - TRL7 maturity (Technology Readiness

Level). Based on the construction and prior vali-
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dation of the conduct protocol on child first aid,
which contained the main unintentional injuries to
children, the initial prototype of the app was delim-
ited, which was deposited on the “Super easy App”
Platform. Based on the evolutionary and participa-
tory path, a conceptual map was created with the
ten main unintentional injuries, which illustrate the
step-by-step process to be followed by the profes-
sional rescuer or caregiver. Figure 2 shows the con-
ceptual map of one of the injuries, more specifically,
cardiorespiratory arrest.

The child is not breathing and is unresponsive (no
heartbeat)
(X)Yesor( )No

Cardiorespiratory Arrest  § .

Call for help!
192

NB
until1
yearold

Overl
year old

Step 1: Compress with 2 fingers on the Step 1: Lay the child on the floor or a hard
nipple line; surface;

Step 2: Perform compressions deepening Step 2: Place the soft, lower part of your
about 4 cm, at a rate of 100 to 120 per palm (heel) on the center line of your
minute; breast and nipple line;

Step 3: Compress hard and quickly. Step 3: Perform compressions, deepening
about 6 cm, on the nipple line, at a rate of
100 to 120 per minute;

Step 3: Compress hard and quickly

Figure 2. Conceptual map of Cardiorespiratory Arrest

Throughout the entire application development
process, priority was given to a practical tool that
is easy and quick to access, with or without inter-
net access, as long as the app had previously been
downloaded. The app screens in figure 3 have the
ten icons of the selected unintentional child inju-
ries, as well as the button (EMERGENCIA) that di-
rects the call to the Urgency and Emergency Mobile
Care Service (SAMU), in addition to the informa-
tion icon and the explanations icon usage.

On the injury selection screen in figure 3, it is
possible to navigate between the different demands
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*This is the original screen of the application that was developed in Portuguese and therefore is not in the
English language

Figure 3. SOS Kids app screens*

and quickly select the desired injury. After choosing
the injury and its subcategory, if necessary, such as:
Burns (Queimadura) - chemical burn, the navigator
will automatically direct the rescuer to the course of
action to be taken. Called SOS Kids, this app has
an attractive interface, with quick access to visual
information and various commands (touches), on
a single screen. The graphic elements are interac-
tive, in order to facilitate visualization and quick
decision-making. Under this approach, the app was
considered relevant and pertinent for achieving ag-
ile results and with the potential to determine local
strategic interventions, based on the infographics
that induce and guide conduct. It should be noted
that the data will not be shared with third parties
and will not be stored by the app, in order to en-
sure users confidential information. The develop-
ment of the application followed the specific regu-
lations of the National Health Surveillance Agency
(ANVISA). The app’s functionalities and contents
were evaluated in relation to RDC No. 657/22(20)
and RDC No. 751/22.%9

SOS Kids’ app was registered with the National
Institute of Industrial Property, under Code:

BR512020002188-3 and, subsequently, made

available to the general community through
Google’s Play Store. Incipient results from its oper-
ation demonstrate satisfaction and practicality both
on the part of professionals and caregiver users who
had access to the tool. Access to the application can
be done via https://play.google.com/store/apps/de-
tails?id=com.ufn.soskids&pli=1 .

Discussion

In different fields of knowledge, digital tools have
gained an increasing demand and support as a way
of supporting agile and strategic decision-making,
especially following the Covid-19 pandemic event.
The impact of digital technologies on teaching and
learning, but also on social and health services and
organizations in general, is unquestionable. This evo-
lutionary process of adherence to digital technologies
has modified professional attitudes and behaviors,
in addition to expanding interactive and associative
possibilities between organizations and services.*>*

In Brazil, just like around the world, digital tech-
nologies have gained strength and speed through
the induction of specific policies, such as the Digital
Health Strategy for Brazil 2020-2028, which aims
to increase agile and affirmative solutions for the
Unified Health System (SUS).?* Driven as a tool
to support the fight against Covid-19, today, the
focus of the Digital Health Strategy is to best serve
SUS users, who demand greater resolution, agili-
ty and quality in processes and therapeutic flows.
Considering this, nursing/health professionals need
get together for the development and appropriation
of new technologies, with a view to achieving the
proposed goals.

Studies show that accidents are the biggest cause
of death among children aged 1 to 14. These events
represent a loss of R$63 million for SUS. Fractures,
burns, traumas and poisonings occurring at home
or at school are second only to upper and lower air-
way disorders in number of hospitalizations, which
together account for 24% of cases, intestinal chang-
es (16%) and infections (9%). Domestic accidents
alone correspond to 6% of child hospitalizations,
which represents the fifth highest occurrence.®%”
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Therefore, domestic accidents and other urgent
and emergency situations for children are common
in homes and school environments. Hence, devel-
oping digital technologies to support professionals
and caregivers is fundamental and economically re-
warding, in addition to exploring preventive strate-
gies at a collective level. To save a life, the time factor
is crucial, as the use of agile and appropriate rescue
procedures can significantly reduce damage to the
victim and even prevent fatalities. It is considered
that the contact time between mobile emergency
care and the arrival of help is the primary variable
for minimizing adverse damage.?®

Scientific evidence shows that information and
communication technologies must be combined
with continuous and systematic learning, that
is, it is not enough to develop and implement a
wide-ranging digital tool. They must stimulate both
performance and permanent appropriation among
professionals, and support the population, in gen-
eral, in the process of agile and safe interventions,
in order to qualify decision-making in child first aid
situations.®3"

Unintentional injuries in childhood constitute
an important public health problem. Under this
approach, the Lucas Law - law 3,722, of October
4", 2018, “makes training in basic first aid notions
mandatory for teachers and employees of public
and private basic education establishments and chil-
dren’s recreation establishments.”®" The SOS Kids
app constitutes, in this sense, a substantial support
tool, both in the process of training professionals
and in use in urgent and emergency situations for
children.

During the development of this app, the
Android storage platform was considered, given
that in the mobile device market and particularly
among smartphones, Android platform has proven
to be promising and the most popular among the
platforms. This option was based on a study®? that
demonstrated that the Android platform dominat-
ed 70% of smartphone sales in 2012. Other attrac-
tive features of this platform are related to the open
source, the broad support provided to developers,
in addition to be free and with greater scope, have
extensive documentation and practicality in distrib-
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uting the developed apps. These and other charac-
teristics suggested the option for the Android plat-
form to store this application.

The main contribution of this study to nurs-
ing/health/education science is associated with
the proposition of a new digital tool to support
children’s first aid for professionals and caregivers.
Furthermore, this production aims to contribute/
respond to the guidelines of law 3,722, of October
4%, 2018 and with an important contribution to
achieving the goals established by the Digital Health
Strategy for Brazil 2020-2028.

The limitations of this study are associated with
the little expertise of researchers in the nursing/
health field in developing digital tools based on
agile methodologies. Based on this technological
production, we recommend greater investments in
interprofessional pathways, in order to enhance ini-
tiatives and meet specific demands that require agile
and prospective responses.

Conclusion

The children’s first aid support app developed has
proved to be functional and has the potential to
rapidly support that is effective and safe, for both
health and education professionals and caregivers
in general. It will contribute to achieving the goals
established by the Digital Health Strategy for Brazil
2020-2028, as well as the guidelines proposed by
law 3,722, of October 4™, 2018. The app, devel-
oped and validated with broad participation of pro-
fessionals and users, was considered relevant and
pertinent to achieving agile results and with the
potential to determine local strategic interventions,
based on inductive and guiding infographics. It also
demonstrated plausible functionality, accessibility,
feasibility and reliability in providing information
and guidance in the event of adverse events.
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