Access this article online

Quick Response Code:

Website:
www.jehp.net

DOI:
10.4103/jehp.jehp_1252_24

Nursing School, Federal
University of Bahia,
Salvador, Bahia, Brazil,
"Medical College, Federal
University of Bahia,
Salvador, Bahia, Brazil,
2Higher School of Health,
University Tras-os-Montes
and Alto Douro, Nursing
School, Vila Real,
Portugal, *National
University of Colombia,
Nursing Scholl, Bogota,
Colébmbia

Address for
correspondence:

Dr. Rosana Castelo
Branco de Santana,

Rua Basilio da Gama, SN,
Canela. Salvador Bahia
Brazil. CEP- 40110-907.
E-mail: rosanacastelobs@
gmail.com

Received: 08-07-2024
Accepted: 19-10-2024
Published: 28-03-2025

Original Article

Validation and usability assessment
of a mobile application on first aid
for children for professionals in basic
education

Rosana Castelo Branco de Santana, Marcia Maria Carneiro Oliveira,
Andressa Silva Carneiro de Souza, Daniele Santos Fonseca’',

Maria Carolina Ortiz Whitaker, Bruno Miguel Borges de Sousa Magalhaes?,
Nadia Carolina Reina Gamba?, Vitor Manuel Costa Pereira Rodrigues?

Abstract:

BACKGROUND: In the school environment, the need to perform first aid is common to meet the
different demands presented by children. For this, education professionals need to be trained. The
versatility of mobile applications in the learning process stands out among the qualification possibilities.
The aim of the study was to validate the content, and appearance and evaluate the usability of a
mobile application on first aid for basic education professionals.

MATERIALS AND METHODS: This methodological study was conducted virtually throughout Brazil,
between September 2023 and April 2024. Content and appearance were validated by specialist
experts (doctors [n = 10] and nurses [n = 24] working in pediatrics), using the Health Educational
Content Validation Tool and the Health Educational Technology Appearance Validation Tool, and the
usability was assessed with the target audience using the System Usability Scale. To test validity,
a minimum agreement rate of 80% was adopted. Usability items with more than 75% of responses
were considered satisfactory.

RESULTS: Content and appearance validation was performed by 34 experts; in content validation,
of the 14 items evaluated, 11 had the Content Validity Index per item (I-CVI) = 0.91. In appearance
validation, all items were evaluated with I-CVI = 0.94. The total CVI was 0.93. A total of 109 primary
education professionals conducted a usability evaluation, and they considered that 100% of the nine
items were evaluated as satisfactory.

CONCLUSION: The app “Crianga and Cuidado - Aprenda primeiros socorros* (Child and Care - Learn
first aid), which aims to teach first aid to primary school professionals, was considered valid in terms
of its content and appearance. It showed good usability and satisfaction among the target audience.
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Introduction to unintentional injuries, especially in recent

years, due to the increased inclusion of

ccidents involving children are common
in the school environment and require
qualified personnel to provide first aid. The
high risk of accidents among children is
associated with development, experience,
and behavior, leading to greater vulnerability
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disabled children in schools, who are more
likely to have accidents. In the global context,
child and adolescent mortality affects around
6.2 million children, with 1.2 million deaths
due to preventable causes.! In Brazil, 1 in
every 10 pediatric emergency care visits
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is due to external causes.”! Schools are the settings in
which children spend a considerable amount of their
lifetime due to educational activities. As such, it is a
public health problem that causes notable costs to the
health system and harm to children and their families,
through hospital admissions, rehabilitation treatments,
coping with sequelae and deprivation in social life, as well
as the associated emotional impacts, in addition to the
deaths it causes.”! The need to minimize these problems
is essential. To do so, it is necessary to coach adults who
live with children, such as family members, caregivers,
and teachers. The process of learning how to prevent
and act in first-aid situations is important, and such
actions should be carried out in all spaces where children
move around, such as the school environment. A study
found that early childhood education professionals have
limited knowledge of first aid.*! Actions are therefore
needed to teach and train basic education professionals
in first aid to make the environment safer. Information
and Communication Technologies, through the use of
mobile devices and their versatility, are among the various
learning methodologies.® Studies have identified that the
use of mobile applications (apps) improves adherence
and overcomes barriers to health care, as well as digital
interventions, thereby having a positive impact and
promoting behavior change in relation to health in different
contexts.!*”! The aim of the “Crianga and Cuidado - Aprenda
Primeiros Socorros” (Child and Care - Learn First Aid) app is
to provide training on first aid in the school environment.

The “Crianga and Cuidado - Aprenda Primeiros Socorros” (Child
and Care - Learn First Aid) app aims to provide training
on first aid in the school environment and enable the
recording of accidents that occur in this setting. One
study identified accidents such as falling and foreign body
ingestion as among the main causes of hospitalization in
children and concluded that nursing professionals could
develop strategies based on the data presented, such as
outreach programs, focusing on risk factors, and taking
safety and prevention measures.”®! A scoping review
identified that despite the growth in research using health
apps, asmall proportion of these studies carry out usability
evaluation.”? There are some apps with guidance on first
aid for children, for example: BabyBus®, First Aid Red
Cross®, First Aid®, and iFirstAid®, available in the Google
Play app library; however, these do not specify the main
accidents in schools and do not generate notifications and
data on accidents. Given this context, this study aimed to
validate and evaluate the usability of a mobile application
on first aid for professionals in basic education.

Materials and Methods

Study design and setting
This was a methodological study to validate the mobile
application “Crianca and Cuidado - Aprenda Primeiros
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Socorros” (Child and Care - Learn First Aid), the purpose
of which is to train school professionals in first aid
for children (2-10 years old) and make it possible to
record accidents that have occurred. The age range
was set so that first aid instructions for choking and
cardiopulmonary arrest could be given to children
according to their age. The app consists of three moblets:
the first one contains a home screen with important
contacts for first aid services (Mobile Emergency Care
Service - SAMU - 192, Fire Brigade — 193, and Military
Police - 190), followed by two other moblets (“Learn first
aid” and “Register the accident here”). A technical team
of graphic design professionals, software engineers, and
researchers developed the app using the User Centered
Design (UCD) method. A theoretical framework is
shown in Figure 1. The mobile application is registered
in Brazil at the National Institute of Intellectual
Property (INPI- 512024001169-2).

Data were collected virtually, in different states of Brazil,
with a non-probabilistic convenience sample, between
September 2023 and April 2024. Participants were
selected on the recommendation of researchers from the
Child Health Research Group, who provided the names
and contacts of eligible professionals for the study. The
application was validated using the Delphi technique. The
process of running questionnaires using this technique
ends when the desired levels of stability and consensus
in the responses are reached!"” and consists of two stages:
validation of content and appearance and evaluation of
usability. The data collection instrument was sent via
email and messaging applications, using Google Forms®,
with detailed information on the scope of the application,
the research objectives, and the link/QR code to access
the application, followed by the sociodemographic
and professional characterization of the participants,
validation of the content and appearance, as well as
usability evaluation. At the end of the tools, a blank space
was made available for suggestions and comments aimed
at improving educational technology.

Study participants and sampling for validation of
the app’s content and appearance

The content and appearance were validated by experts
divided into two groups. Group A: doctors or nurses
with a postgraduate degree of specialization or residency
in pediatrics; and at least 1 year experience in pediatric
emergency care. Group B: teachers/researchers based
onidentification in the Directory of the National Council
for Scientific and Technological Development (CNPq)
of research groups that study and publish on first aid
in pediatrics, on technology validation, and who had a
minimum of five points, as shown in Table 1.

The Instrument for the Validation of Educational
Content in Health (IVECH) was used. It has 18 items
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(Conceptual model of user-centered method]

Building the mobile applicationJ

[validation of the app's content and appearance]

Analysis of questions

(Content and appearance validated)

(evaluation of the app's usability]

Analysis of questions

(The target audience assesses usabilityj

Figure 1: Stages for validation and evaluation of the usability of a mobile application on first aid for children

Table 1: Criteria for selecting teaching and research
experts

CRITERIA
Thesis/dissertation in the field of technology 2 points/work
validation 1 point/work
Thesis/dissertation in the field of Pediatrics or First
Aid

Published work in the field of technology validation 2 points/work
Published work in the field of Pediatrics or First Aid 1 point/work
Participation in research in the area of technology

validation 2 points/research
Participation in research in the area of Pediatrics 1 point/research
or First Aid

Participation in groups in the area of interest* 1 point/year
Teaching practine in the area of interest* 2 points/year
Professional practine in the area of interest* 1 point/year

*Area of interest: First Aid and Pediatrics

and 3 domains (objectives, structure/presentation, and
relevance) which assess respectively: purposes, goals
or aims; organization, structure, strategy, coherence
and sufficiency; significance, impact, motivation, and
interest. The IVECH uses a Likert-type scale with three
levels of judgment: inadequate, partially adequate, and
adequate.["!)

In addition, the Instrument for Validating the Appearance
of Educational Technologies in Health (IVAETH) was
applied with 12 questions related to the layout of the
application and with five levels of judgment: totally
disagree, disagree, partially disagree, agree, and totally
agree.? It should be noted that the next stage consisted
of adapting the final version of the application’s content,
based on the experts’ suggestions.

Study participants and sampling for evaluation
of the app’s usability

Professionals with basic education conducted the
usability evaluation. The inclusion criteria were working
in an institution with basic education (early childhood
education or primary education). The exclusion criteria
were not having familiarity with the use of mobile
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application technology and not having communicated
with the researchers in charge for more than 30 days
when asked to contact them.

The System Usability Scale (SUS)"! was used in a
translated and validated Portuguese version. The SUSis a
10-statement scale, in which the participant assigns a score
on a Likert scale according to their degree of agreement or
disagreement. Thus, they can choose between the following
answers: strongly agree, agree, neutral, disagree, and
strongly disagree. The scale features affirmative declarative
sentences (odd-numbered questions) alternating with
negative declarative sentences (even-numbered questions)
to prevent some bias during the response collection. In our
study, item 8 (I found this system too heavy to use) was
excluded, as it was not necessary to download the app at
the time of collection.

Data collection tool and technique

The data were transferred from Google Forms to a
Microsoft Office Excel 365® spreadsheet and run on
the Statistical Program for Social Sciences® (SPSS)
version 24.0. Descriptive analysis was conducted to
check absolute and relative frequencies and the mean
and standard deviation for continuous variables with
normal distribution, using the Shapiro-Wilk statistical
test. In the validation of content and appearance, the
analysis of agreement between the experts was based
on the Content Validity Index (CVI), which identifies
the proportion of experts who agreed with an item.
CVI per item (I-CVI) = 0.80 or 80% (binomial test, with
a significance level of P < 0.05) and total CVI = 0.90 or
90% were considered valid.

The SUS scale data analysis and interpretation were
considered satisfactory when there were more than
75% of “totally agree” or “agree” responses for the
affirmative declarative sentences (odd-numbered
questions) and more than 75% of “totally disagree”
and “disagree” responses for the negative declarative
sentences (even-numbered questions).
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Ethical considerations

The project was submitted to and approved by the
Research Ethics Committee, under opinion number
6.065.435. All participants agreed to the Free and
Informed Consent Term (FICT) and data confidentiality
and anonymity were guaranteed.

Results

One round of data collection was necessary for all the
participants in the survey to validate the content and
appearance and assess usability. A total of 34 specialist
experts, including doctors and nurses specializing in
pediatrics, validated the content and appearance, the
majority (79.4%) were females, mean age of 41 + 8 years.
In terms of professional characterization, 61.8% were
Group A experts and 38.2% were Group B experts. Half
of the experts (50%) worked in pediatric care and all had
postgraduate degrees.

Concerning the content validation, Table 2 shows the
response results to the adequate and partially adequate
items (positive responses). The total CVI for evaluating
the application was 0.93. Table 3 shows the items used
to validate the appearance and their respective CVIs.

All experts who disagreed with an item had to specify
why. Table 4 describes the main suggestions made by
the experts in each moblet of the application.

For the usability evaluation, 109 professionals from Early
Childhood Education and Primary Education took part,
the majority of whom were teachers - 64 (59%), followed
by Child Development Assistants (CDA) - 18 (16%),
administrative secretaries - 9 (8.3%), lunch
ladies - 8 (7.3%), school management staff - 5 (4.6%),

and janitorial staff - 4 (3.7%). There was a predominance
of females (91.7%), mean age 45 + 10 years. Also,
72 (66%) worked in a public institution and 37 (34%) in
a private service. Concerning the length of service, the
majority (34, 31.2%) had been working for more than
10 years.

Figure 2 shows the answers to the affirmative declarative
sentences on the SUS scale. It shows that in all the
odd-numbered questions, the highest percentage of
responses is in the “agree” and “totally agree” items,
which is considered satisfactory. Especially in the
questions “I found this system easy to use” - 104 (95.4%)
and “I imagine that most people can learn to use this system
quickly” - 103 (94.5%).

According to Figure 3, the negative declarative sentences
of the SUS scale showed more than 75% of “totally
disagree” and “disagree” answers, which is considered
satisfactory, especially in the questions “I found this
system unnecessarily complex” - 98 (55 + 43)- 89.9%, “I found
that I would need help from a technical person to be able to use
this system” - 91 (46 + 45)- 83% and “I found the system to
be very inconsistent” - 98 (43 + 55)- 89.9%.

Immediately after the closed questions on the SUS scale,
there was a space to record suggestions regarding the
app, as shown in Table 5.

Discussion

The content and appearance of the “Crianca and
Cuidado - Aprenda Primeiros Socorros” (Child and
Care - Learn First Aid) app was validated by experts
in the field of children’s health and was evaluated by
the public of interest (basic education professionals),

Table 2: Experts’ agreement on the evaluation of the content of the mobile app (n=34). Salvador, Brazil. 2024

Variables Adequate n (%) Partially adequate n (%) I-CVI P
Objectives*
1. Contemplates the proposed theme 32 (94) 2 (6) 0.94 0.995
2. Appropriate to the teaching-learning process 32 (94) 2 (6) 0.94 0.995
3. Clarifies doubts about the topic addressed 33 (97) 1(3) 0.97 0.999
4. Encourages a change in behavior 29 (85) 5(15) 0.85 0.838
Structure and presentation**
5. Appropriate language for the target audience 31 (91) 3(9) 0.91 0.977
6. Language appropriate to the educational application 31 (91) 3(9) 0.91 0.977
7. Correct information 28 (82) 6 (18) 0.82 0.700
8. Objective information 32 (94) 2 (6) 0.94 0.995
9. Necessary information 31 (91) 3(9) 0.91 0.977
10. Logical sequence of ideas 34 (100) - 1.00 1.000
11. Appropriate text length 28 (82) 6 (18) 0.82 0.700
Relevance***
12. Stimulates learning 33 (97)* - 0.97 0.999
13. Contributes to knowledge in the field 34 (100) - 1.00 1.000
14. Raises interest in the subject 33 (97) 1(3) 0.97 0.999

*Purposes, goals, or objectives. **Organization, structure, strategy, coherence, and sufficiency. ***Significance, impact, motivation, and interest
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Table 3: Experts’ agreement on the evaluation of mobile app’s appearance (n=34), Salvador, Brazil. 2024

Variables Score n (%)* I-CVI P

1. The illustrations are suitable for the target audience 32 (94) 0.94 0.995
2. The illustrations are clear and easy to understand 33(97) 0.97 0.999
3 - The illustrations are relevant to the target audience’s understanding of the content 32 (94) 0.94 0.995
4 - The colors of the illustrations are appropriate for the type of material 32 (94) 0.94 0.995
5 - The shapes of the illustrations are appropriate for the type of material 33(97) 0.97 0.999
6 - The illustrations portray the daily life of the intervention’s target audience 32 (94) 0.94 0.995
7 - The picture layout is in harmony with the text 33(97) 0.97 0.999
8 - The pictures used to elucidate the content of the educational material 33 (97) 0.97 0.999
9 - The illustrations help to explain the theme and are in a logical sequence 33(97) 0.97 0.999
10 - The number of illustrations in the educational material is adequate 32 (94) 0.94 0.995
11 - The illustrations are in adequate sizes in the educational material 32 (94) 0.94 0.995
12 - The illustrations help to change the of the target audience’s behavior and attitudes 31 (91) 0.91 0.977

*Score 4 on the Likert scale represents the “Agree” option and score 5, the “Totally agree” option

Table 4: Experts’ suggestions for each moblet in the
app

Order Description of Experts’ main suggestions
moblet

st Important Insert guardianship council contact
contacts

2nd Learn firstaid  -Cardiorespiratory arrest (Assess breathing

before starting compressions; specify
conduct in trauma situations).

-Choking (specify that choking is na event
resulting from airway obstruction).
-Fainting and seizures (need to refer the
child to a medical servisse to investigate
the cause and prevent further events)

31 Register the No suggestions

accident here

Table 5: Suggestions from school professionals when
evaluating the app’s usability
Order Description of moblet

1st Important contacts

Experts’ main suggestions
-Include a link to the contacts
to make the call directly
through the app.

Add a voice assistant,
explaining what is written.

-Add more explanatory videos.
-Do not need internet to open
the videos, some places in
schools have limited internet.
-Extend the app to the
children’s families.

No suggestions.

2nd Learn first aid

31 Register the accident here

enabling the building of scientific technology that can
contribute to learning first aid for children in the school
environment. Technologies are becoming increasingly
widespread and bring advantages as educational tools
because they enable the portability of teaching objects,
easy access to information, cost efficiency, broad
applications, and time savings."!

The “Crian¢a and Cuidado - Aprenda Primeiros
Socorros” (Child and Care - Learn First Aid) app was

Journal of Education and Health Promotion | Volume 14 | March 2025
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1 - 1think [ would like to use this system J
often. |

3 - Ifound this system easy to use. 0§

5 - I thought the various functions of this IE“
system were well integrated. 1

7 - 1imagine that most people can learn to
use this system quickly.

9 - Ifelt very safe using the system. |n“

0% 20%  40% 60% 80%

100%

Figure 2: Agreement of affirmative declarative sentences of school professionals in
the System Usability Scale

developed to work offline, except when the accident is
registered on the “Register the accident here” moblet. Due
to Brazil’s geographical distribution and the difficulty
in accessing emergency services for pediatric care, it is
common for schools to be located in areas without an
internet signal, especially those that provide service for
children in traditional communities, such as indigenous,
quilombola, and in social vulnerability situations. Therefore,
technology can benefit children in different locations who
may occasionally have difficulty accessing health services,
for which first aid is essential. Low socioeconomic status
is a risk factor for accidents in children.!"!

In addition to these contributions, the app was built to
meet the needs of the target audience. It was validated
by health professionals, and later its usability was
tested by school professionals. A literature review
analyzed 133 studies on health apps and found that the
majority (78.62%, n = 103) used only one type of user as
a participant, with a higher proportion represented by
patients or caregivers. Given this, the authors emphasize
the need for evaluation by professionals in the areas that
underpin the technology, even if the target audience
considers it to be appropriate.’’ Concerning content
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B Strongly disagree DO Disagree MNeutral OAgree BStrongly agree
2 - 1 found this system unnecessarily complex. l 55 | 43 EH
4 - 1thought I would need help from atechnical ;
person to be able to use this system. I 46 I 45 |6|6 .
6 - I think the system is very inconsistent. | 43 | 55 | 10"
10 - T had to learn a lot of things before I could
use this system. 36 | 45 I 12 I 10 .
pudesse utilizar esse sistema.
0% 20% 40% 60% 80% 100%

Figure 3: Concordance of negative declarative sentences in the System Usability Scale

validation, the authors found that the majority of apps
used only one type of user.

Concerning content validation, it was found that in
the objectives item: purposes, goals, or aims, the app
had a high agreement rate in all items; however, in the
sub-item encouraging behavior change, it had a lower
[-CVI=0.85. Some experts have described that behavioral
modifications cannot be carried out solely with the app’s
guidance, as school professionals must participate in
face-to-face training and practical stations, in addition
to using the app as support. The study found that using
amobile app provides effective feedback on learning.!*!

According to Georgiou et al.,'”! training in basic life
support improves children’s survival rates in the school
environment. A study carried out in Ethiopia found that
kindergarten teachers with previous training in first
aid were three times more likely to have knowledge
and action compared to those who had no training.!®!
It is worth noting that the “Child and Care” app aims
to strengthen the teaching-learning process on first aid;
however, its use should be complementary to other
strategies such as practical and periodic courses with
school professionals.

In the content validation, in the structure and presentation
item (organization, structure, strategy, coherence, and
sufficiency), of the seven sub-items evaluated, five
had an I-CVI > 0.90, and two had an I-CVI = 0.82. As
for the sub-item: “correct information and adequate
text size,” there were suggestions from the experts
to adjust the information on cardiopulmonary arrest
and the extrication maneuver; all the suggestions that
the researchers considered pertinent were accepted.
The explanatory video covered cardiopulmonary
resuscitation for laypeople, according to the American
Heart Association’s chain of survival, which explains
the rescuer’s proper position, the frequency, depth, and

positioning on the child’s chest where compressions
should be applied. A study validated an educational
video on cardiopulmonary arrest (CRA) for laypeople
and concluded that it is a viable technological resource
that can be used by nurses in health education.!"”!

With regard to the video on the choking maneuver,
there was a suggestion to adjust the concept of choking.
There are a few studies on programs aimed at reducing
choking injuries. A randomized clinical trial with 1,426
participants (family members and school professionals)
used guidance on choking in children as an intervention
and concluded that the guidance given to school teachers
to be passed on to family members was more effective
than the intervention given directly to family members. ]
This reinforces the fact that teachers can disseminate the
knowledge acquired from the app to children’s families,
which extends safety to other environments such as
their homes.

A study carried out in Portugal with family members of
children aged 5 to 9 years identified a lack of knowledge
about first aid and concluded that there is a need to
create a health education program for parents and
caregivers about first aid in children, to be promoted
in health institutions and schools. Health professionals,
such as nurses, pediatricians, and other members of
the multi-professional team, have a fundamental role
in guiding first aid in the event of accidents and can
contribute to reducing child morbidity and mortality.!l
The intention is to extend the app’s use by children’s
families, spreading information and a culture of safety.

The app aims to strengthen the first aid learning process
provided appropriately. Thus, in the item on the
necessary information (I-CVI=0.91), it was suggested that
in fainting and seizure cases, the need to refer the child
to a medical service to investigate the cause and prevent
further events should be added. An in-hospital study
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conducted in China evaluated children with fainting
and activities similar to seizures and found that during
these events, the children showed serious hemodynamic
changes.”” This reinforces the need to provide guidance
to school professionals on referring children to the
emergency department after first aid has been given.

In the validation of the content related to the item
relevance: significance, impact, motivation, and
interest, the items “Stimulates learning” (I-CVI = 0.97),
“contributes to knowledge in the area” (I-CVI = 1), and
“arouses interest in the topic” (I-CVI > 0.97) obtained
the highest levels of agreement. These data are similar
to those of the study that validated the CRA video for
deaf people.™ Studies have identified that elementary
school teachers have limited knowledge of first aid and
feel anguish, fear, and concern when faced with first
aid situations.”**! This insecurity may be due to a lack of
preparation for dealing with emergencies, which may
arouse interest in the subject among the target audience.
Thus, the validated technology can contribute to the
education professionals’ self-confidence to provide first
aid and promote children’s health.

In the appearance validation, all the items scored
I-CVI > 0.90. The experts considered the importance of
the video for the target audience’s learning. Evidence
affirms that videos can stimulate and hold people’s
attention and achieve positive results in terms of
changing behavior.”*! A randomized controlled clinical
trial conducted in pre-schools used a mobile app as an
intervention on accidents in children and found that
there was a significant improvement in caregivers’
behaviors.™ The study results were positive.

Thus, after making adjustments to the app based on the
experts’ suggestions, we proceeded with the usability
evaluation, which is an important parameter for
evaluating apps to check the interface and improve the
user’s impression because dissatisfaction with the use
of an app can lead to the target audience’s inadequate
impression and an app user withdraw.!"”!

Authors have found that the majority of studies that have
validated mobile applications for health education have
assessed usability using questionnaires and the SUS scale,
which made it possible to assess the following usability
attributes: effectiveness, efficiency, and satisfaction.?*%!
Therefore, it is possible to measure the user experience,
which is individual, using instruments such as scales.

Given this, there is a shortage of validated instruments
for evaluating technologies’ usability in the health
context, which is an area with specific characteristics
and with growing care production, management, and
educational technologies,™ and a gap has been identified
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in the of instruments for this purpose, which would
contribute to increasing the reliability of technologies and
consequently strengthening work processes in different
dimensions.

The “Crianc¢a and Cuidado - Aprenda Primeiros
Socorros” (Child and Care - Learn First Aid) app was
positively evaluated by the target audience, who also
submitted comments to improve the technology, which
were analyzed by the research team. It is important to
focus on the user in all the processes leading up to the
app’s validation,™! from its planning and construction to
interface development and use and functionality testing
so that the technology provides the most beneficial result
possible and corresponds to the user’s requirements in
their context of use, in this study the school environment.
A study using an app identified an important issue
that persists after developing and implementing such
technologies to study the population’s satisfaction with
this tool.*!

School professionals rated the application as satisfactory
in all the positive question items, with more than 80%
answering “Agree” and “Strongly agree.” In line with
this, a virtual training program for accident prevention
in children was rated positively by the lay public.!l
In the negative declarative questions, the majority of
responses for all items were related to “disagree” and
“strongly disagree,” which reinforces satisfaction with
using the app.

The app has several moblets and describes each type
of accident in different tabs, even though it is easy to
understand what is written in the app, there were reports
of little familiarity with cell phone use and internet
access. Although Brazil is a country with a high number
of people using cell phones, there is still a digital gap that
affects a considerable portion of our population. A study
conducted with the Iranian population identified that
improving digital literacy requires people to have high
levels of adaptation to their lifestyle and needs, including
increasing user skills in adapting to the application,
the prevalence of applications used by users, and the
adaptation of sports services to user needs, increased
the likelihood of accepting applications.*

After analyzing the data from the usability assessment,
it became clear that the application was a relevant
educational strategy and that users found the system
easy to use, which is fundamental for motivating school
professionals to get involved in learning. Schools are a
privileged environment for carrying out health education
interventions.®® Thus, studies have identified that
evaluating usability using a satisfaction survey allows
for greater knowledge about mobile application use
in healthcare.® Another suggestion made during the
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usability assessment was to expand information on
first aid beyond school professionals to these children’s
families. This suggestion will be taken on board in the
future after the families have been assessed.

The validated educational technology has innovative
potential, was developed by a nurse, and can be used
by the school staff. It was produced in plain language
and can be installed on cell phones free of charge. The
internet will only be needed to download the application
onto the mobile device and at the time of notification,
after the accident has occurred, to store the information
in the database, which is on the “Register the accident
here”moblet.

The records will be stored in the app’s database, which
will be made available to school management, which
could track and manage the injured children’s health
more easily. A study conducted in South India identified
that among the most important factors for the use of
patient records in a mobile application are the efficient use
of time and effort, easy retrieval of records, and automatic
generation of reports,®! and could serve as a basis for
future research on the subject. The data obtained from
the application will help in teaching preventive measures
for accidents in children, both for the school population
and for the general population. These instructions can
be disseminated in various ways, including on social
media. A study found that social media is a quality tool
for health dissemination, with variable content that is
applicable to teaching and that its use can be applied both
in the training of health professionals and in promoting
the health of the population.t!

Limitations and recommendations

The study’s limitations include the fact that it does
not have a language for the deaf and mute; so, it does
not address inclusive digital health. Concerning the
implications for the advancement of scientific knowledge
for health, the app is intended to be made available to
management bodies in municipalities and states and
disseminated nationally and internationally. Studies are
suggested to validate other educational technologies that
contribute to child health and research that evaluates the
effectiveness of the application validated in this study.

Conclusion

The smartphone app “Crianc¢a e Cuidado - Aprenda
Primeiros Socorros” (Child and Care - Learn First Aid)
aims to help basic education professionals act and report
accidents in the school environment. Its content and
appearance were considered valid by the experts and
it showed good usability and satisfaction among the
target audience; aspects that could be improved in future
solutions were identified.

The app aims to reduce complications in children,
resulting from inadequate first aid, and strengthen
scientific progress and social transformation in children’s
lives. With the statistical data generated through the
notification of accidents that occur in schools and their
outcomes, the use of the app will strengthen the National
Policy for Comprehensive Child Health Care and the
School Health Program. It also aims to contribute to
the digital health strategies for 2020-2028, which aim to
guide and align activities to strengthen and transform
digital health in Brazil.

Acknowledgments

We would like to thank the entire software engineering
and design team for building the application, the
pediatric doctors and nurses who contributed to
validating the content and appearance, and the early
childhood education schools in different regions of Brazil
who shared the usability assessment instrument.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1. World Health Organization (WHO). UNICEF and WHO say
maternal and child mortality rates have never been lower.
Genebra: OMS; 2020. Available from: https://news.un.org/pt/
story/2019/09/1687532. [Last accessed on 2020 Apr 23].

2. Gross V, Algayer LP, Souza NS de, Jantsch LB. FACTORS
ASSOCIATED WITH THE CARE OF CHILDREN AND
ADOLESCENTS FOR EXTERNAL CAUSES IN EMERGENCY
SERVICE. Texto contexto-enferm [Internet]. 2021;30:20200337.
Available from: https://doi.org/10.1590/1980-265X-
TCE-2020-0337.

3. West BA, Rudd RA, Sauber-Schatz EK, Ballesteros MF.
Unintentional injury deaths in children and youth, 2010-2019.
] Safety Res. 2021 Sep; 78:322-330. doi: 10.1016/j.jsr.2021.07.001.
Epub 2021 Jul 17. PMID: 34399929; PMCID: PMC11428120.

4.  Galindo-NetoNM, Carvalho GCN, CastroRCMB, CaetanoJA,Santos
ECB dos, Silva TM da, et al. Teachers’experiences about first aid
at school. Rev Bras Enferm 2018;71:1678-84.

5. Tzimpoulas N, Markou M, ZioutisV, Tzanetakis GN.
A questionnaire-based survey for the evaluation of the knowledge
level of primary school teachers on first-aid management of
traumatic dental injuries in Athens, Greece. Dent Traumatol
2020;36:41-50.

6. Widdison R, Rashidi A, Whitehead L. Effectiveness of mobile
apps to improve urinary incontinence: A systematic review of
randomised controlled trials. BMC Nurs 2022;21:32.

7. Bol N, Smit ES, Lustria MLA. Tailored health communication:
Opportunities and challenges in the digital era. Digit Health
2020;6:2055207620958913.

8.  Simas VFC, Souza AS. Perfil de criancas hospitalizadas vitimas
de acidentes na primeira infancia. Revista Pré-UniverSUS.
2019;10:25-8.

9. Maramba I, Chatterjee A, Newman C. Methods of usability testing
in the development of eHealth applications: A scoping review.

Journal of Education and Health Promotion | Volume 14 | March 2025


https://news.un.org/pt/story/2019/09/1687532
https://news.un.org/pt/story/2019/09/1687532
https://doi.org/10.1590/1980-265X-TCE-2020-0337
https://doi.org/10.1590/1980-265X-TCE-2020-0337

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Journal of Education and Health Promotion | Volume 14 | March 2025

Santana, et al.: Mobile application on first aid for children

Int ] Med Inform 2019;126:95-104.

Marques JBV, Freitas D de. Método DELPHI: caracterizacéo e
potencialidades na pesquisa em Educagao. Pro-Posigoes [Internet].
2018May;29(2):389-415. Available from: https://doi.
org/10.1590/1980-6248-2015-0140.

Leite S de S, Afio ACE, Carvalho LV de, Silva JM da,
Almeida PC de, Pagliuca LMF. Construction and validation of
an educational content validation instrument in health. Rev Bras
Enferm 2018;71:1635-41.

Souza ACC de, Moreira TMM, Borges JWP. Development of an
appearance validity instrument for educational technology in
health. Rev Bras Enferm 2020;73:20190559.

Lourenco DF, Carmona EV, Lopes MHBM. Translation and
cross-cultural adaptation of the system usability scale to Brazilian
Portuguese. Aquichan 2022;22:2228.

Tuma F. The use of educational technology for interactive teaching
in lectures. Ann Med Surg (Lond) 2021;62:231-5.

Mahboob A, Richmond SA, Harkins JP, Macpherson AK.
Childhood unintentional injury: The impact of family income,
education level, occupation status, and other measures of
socioeconomic status. A systematic review. Paediatr Child Health
2019;26:€39-45.

Sadati L, Nafar M, Karami S, Yazdani MR,
Khaneghah ZN. Comparison of the effect of two teaching
methods on surgical technologist students’ learning and
satisfaction (flashcards vs. mobile-based learning). ] Educ Health
Promot 2021;10:467.

Olasveengen TM, Semeraro F, Ristagno G, Castren M, Handley A,
Kuzovlev A, Monsieurs KG, Raffay V, Smyth M, Soar ],
Svavarsdottir H, Perkins GD. European Resuscitation Council
Guidelines 2021: Basic Life Support. Resuscitation. 2021 Apr;
161:98-114. doi: 10.1016/j.resuscitation.2021.02.009. Epub
2021 Mar 24. PMID: 33773835.

Ganfure G, Ameya G, Tamirat A, Lencha B, Bikila D. First aid
knowledge, attitude, practice, and associated factors among
kindergarten teachers of Lideta sub-city Addis Ababa, Ethiopia.
PL0S One. 2018 Mar 13;13(3):e0194263. doi: 10.1371/journal.pone.
0194263. PMID: 29534091; PMCID: PM(C5849320.

Barros LM, S4 GG de M, Carvalho KM de, Caetano JA.
Creation and validation of an educational video for deaf
people about cardiopulmonary resuscitation. Rev Latino-Am
Enfermagem [Internet]. 2019;27:e3130. Available from: https://
doi.org/10.1590/1518-8345.2765.3130.

Lorenzoni G, Lanera C, Azzolina D, Baldas S, Messi G, Gregori D.
Assessing school-based intervention strategies to foster the
prevention of choking injuries in children: The results of the
CHOP (CHOking Prevention) trial. Health Soc Care Community
2021;29:1858-67.

Santos CC, Oliveira MMC, Whitaker MCO, Camargo CL de,
Raimundo FMM, Sousa MDC. CONHECIMENTO DE PAIS E
CUIDADORES PORTUGUESES SOBRE PRIMEIROS SOCORROS
EM ACIDENTES DOMESTICOS. Rev. baiana enferm. [Internet].
16° de dezembro de 2019 [citado 5° de novembro de 2024];33.
Disponivel em: https://periodicos.ufba.br/index.php/
enfermagem/article/view /31874.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

ZouR, Wang S, Wen W, Cai H, Wang Y, Liu P, et al. Risk factors
and prognostic follow-up of vasovagal syncope children with
seizure-like activities during head-up tilt test induced-syncope.
Front Cardiovasc Med 2022;9:916542.

Dai, X., Wang, J. Effect of online video infotainment on audience
attention. Humanit Soc Sci Commun 10, 421 (2023). https://doi.
org/10.1057 /s41599-023-01921-6.

Stawarz K, Preist C, Tallon D, Wiles N, Coyle D. User experience
of cognitive behavioral therapy apps for depression: An analysis
of app functionality and user reviews. ] Med Internet Res
2018;20:e10120.

Ning P, Cheng P, Schwebel DC, Yang Y, Yu R, Deng ], et al. An
app-based intervention for caregivers to prevent unintentional
injury among preschoolers: Cluster randomized controlled trial.
JMIR Mhealth Uhealth 2019;7:€13519.

Johnson SG, Potrebny T, Larun L, Ciliska D, Olsen NR. Usability
methods and attributes reported in usability studies of mobile
apps for health care education: Scoping review. JMIR Med Educ
2022;8:€38259.

Wang Q, Liu J, Zhou L, Tian J, Chen X, Zhang W, et al. Usability
evaluation of mHealth apps for elderly individuals: A scoping
review. BMC Med Inform Decis Mak 2022;22:317.
ManivaSJCdeF, Carvalho ZM de F, Gomes RKG, Carvalho REFL de,
Ximenes LB, Freitas CHA de. Educational technologies for health
education on stroke: An integrative review. Rev Bras Enferm
2018;71:1724-31.

Manzano-Monfort G, Paluzie G, Diaz-Gegtindez M, Chabrera C.
Usability of a mobile application for health professionals in home
care services: A user-centered approach. Sci Rep 2023;13:2607.
Turgambayeva A, Kulbayeva S, Sadibekova Z, Tursynbekova A,
Sarsenbayeva G, Zhanaliyeva M, et al. Features of the development
of a mobile application for cardiac patients. Acta inform Med
2022;30:302-7.

McCart M, Glang A, Kelley K, Perez A, Minor D, Hitchcock JW,
et al. Pilot evaluation of a virtual training program for child injury
prevention. Health Educ Res 2023;38:268-75.

Ghalyan S, Heydarinejad S, Nouri R, Khatibi A. Designing an
acceptance model and using public health apps by Iranian users.
J Educ Health Promot 2023;12:102.

Health literacy in the context of health, well-being and learning
outcomes- the case of children and adolescents in schools: concept
paper. Copenhagen: WHO Regional Office for Europe; 2021.
Licence: CC BY-NC-SA 3.0 IGO.

Naranjo-Rojas A, Perula-de Torres LA, Cruz-Mosquera FE,
Molina-Recio G. Usability of a mobile application for the clinical
follow-up of patients with chronic obstructive pulmonary disease
and home oxygen therapy. Int ] Med Inform 2023;175:105089.
Shilpa DM, Naik PR, Shewade HD, Sudarshan H. Assessing the
implementation of a mobile App-based electronic health record:
A mixed-method study from South India. ] Educ Health Promot
2020;9:102.

Garcia-Méndez C, Garcia-Padilla FM, Romero-Martin M,
Sosa-Cordobés E, Dominguez-Pérez MDM, Robles-
Romero JM. Social networks: A quality tool for health
dissemination?. ] Educ Health Promot 2022;11:355.


https://doi.org/10.1590/1980-6248-2015-0140
https://doi.org/10.1590/1980-6248-2015-0140
https://doi.org/10.1590/1518-8345.2765.3130
https://doi.org/10.1590/1518-8345.2765.3130
https://periodicos.ufba.br/index.php/enfermagem/article/view/31874
https://periodicos.ufba.br/index.php/enfermagem/article/view/31874
https://doi.org/10.1057/s41599-023-01921-6
https://doi.org/10.1057/s41599-023-01921-6

