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ABSTRACT

Introduction: educational technologies serve as essential teaching tools for laypeople, as they not only
provide knowledge but also foster the development of safer practices. However, limited information is
available regarding their use in teaching the removal of foreign body airway obstruction in children aged
2-12 years.

Objective: to identify the educational technologies used for teaching the removal of foreign body airway
obstruction in children.

Method: this scoping review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews (PRISMA-ScR) guidelines and the Joanna Briggs Institute (JBI) methodology.
Were consulted eleven data sources between June and December 2024. The results were synthesized into
tables and figures and analyzed using descriptive statistics.

Results: were included 19 studies. Most publications came from Brazil, followed by Spain and the United
States. Regarding the study setting, the school environment was the most common (26,3 %), with family
members (26,3 %) and school professionals (15,8 %) as the primary target audiences. Concerning the main
types of educational technologies, 8 studies (42,1 %) focused on non-digital technologies (e.g., practical
exercises, simulation, in-person courses, educational books, and calendars), while 11 studies (57,9 %)
involved digital technologies (e.g., mobile applications, videos, video calls, telesimulation, games, and
artificial intelligence).

Conclusions: digital technologies were the most frequently used tools for teaching foreign body airway
obstruction removal in children, primarily in school settings and targeting family members.

Keywords: Educational Technology; Choking; Heimlich Maneuver; Child; Review.
RESUMEN

Introduccion: las tecnologias educativas especificas son importantes herramientas de ensenanza para los
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legos, ya que ademas de conocimientos, permiten el desarrollo de practicas mas seguras. Sin embargo, se
sabe poco sobre su uso en la ensefanza de la limpieza de las vias respiratorias de cuerpos extrafios en nifos
de 2 a 12 afos.

Objetivo: identificar las tecnologias educativas utilizadas para ensenar la limpieza de las vias respiratorias
por cuerpos extranos en ninos.

Método: esta es una revision de alcance, guiada por los elementos de informe preferidos para revisiones
sistematicas y la extension de metanalisis para revisiones de alcance (PRISMA-ScR) y la metodologia del
Instituto Joanna Briggs. En el periodo de junio a diciembre de 2024 se consultaron 11 fuentes de datos. Los
resultados se resumieron en tablas y figuras y se detallaron mediante estadistica descriptiva.

Resultados: se incluyeron 19 estudios. Brasil, seguido de Espaia y Estados Unidos tuvo el mayor nimero
de publicaciones. En relacion al escenario de estudio, prevalecid el ambiente escolar (26,3 %), siendo el
publico objetivo los familiares (26,3 %) y los profesionales de la escuela (15,8 %). En cuanto a las principales
tecnologias utilizadas, se encontraron 08 (42,1 %) estudios con tecnologias no digitales (ejercicios practicos,
simulacion, curso presencial, libro educativo y calendario) y 11 (57,9 %) estudios con tecnologias digitales
(aplicacién movil, video, videollamadas, telesimulacion, juego e inteligencia artificial).

Conclusiones: las tecnologias digitales fueron las mas utilizadas para la ensenanza de la limpieza de las vias
respiratorias a los nifos, realizada en el ambito escolar y para los familiares.

Palabras clave: Tecnologia Educacional; Atragantamiento; Maniobra de Heimlich; Nino; Revision.

INTRODUCTION

Foreign body airway obstruction (FBAO) or choking can result in partial or complete blockage of the airways
caused by food or objects that prevent oxygen from reaching the lungs, potentially leading to acute or chronic
complications or even death.™ Preschool-aged children are the most affected,®* and the most common
obstructing objects include region-specific seasonal foods, coins, toys, and balloons.®

In the United States, it is estimated that in 2022, over 175 000 preventable deaths were related to home
and community accidents, with choking being one of the leading causes among children and adolescents.® In
2023, Brazil recorded nearly 230 000 hospitalizations due to external causes among children and adolescents,
and in 2022, more than 14 000 deaths from external causes in this population.® This review includes studies
focusing on children aged 2-12 years.

The knowledge of family members and school professionals regarding airway clearance maneuvers in
children remains insufficient,®” and educational initiatives can contribute to adopting safer responses to
choking incidents.®?

In this context, educational technologies, which have an innovative impact on teaching practices,?
effectively enhance knowledge, making the learning process engaging and interactive!"” while placing the target
audience at the center of the teaching-learning process.(? These technologies have evolved over time, with a
growing trend toward digital resources due to technological advancements. Studies indicate improvements in
people’s health behaviors across different contexts using digital interventions. (34

Despite this progress, little is known about the types of educational technologies used for teaching the
removal of foreign body airway obstruction in children, as well as the specific contexts and target populations.
Thus, this study aims to identify the educational technologies employed in teaching the removal of foreign body
airway obstruction in children.

METHOD

We conducted this scoping review between June and December 2024 to identify studies mapping scientific
contributions to teaching how to remove foreign body airway obstruction (FBAO) in children. The methodology
followed the review framework proposed by the Joanna Briggs Institute (JBI)> and the guidelines of the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-
ScR).® The study protocol was registered in the Open Science Framework (https://osf.io/xn72w/) under DOI
10.17605/0SF.10/XN72.

Thus, we consulted the following data sources: Biblioteca Virtual em Saude (BVS), SCOPUS, EMBASE,
MEDLINE/PubMed, Web of Science, CAPES (Theses and Dissertations), The National Library of Australia Trobe
(TROVE), Cumulative Index to Nursing and Allied Health Literature (CINAHL), Science Direct, SciELO, and the
Directory of Open Access Journals (DOAJ).
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Table 1. Data source and search strategy

Data source

Search strategy according to the resource used

MEDLINE/ Pubmed
SCIELO

SCOPUS

EMBASE

Biblioteca Virtual em
Saude (BVS)

Directory of Open Access
Journals (DOAJ)

Web of Science

The National Library of
Australia Trobe (TROVE)

Cumulative Index to
Nursing and Allied Health
Literature (CINALH)

CAPES (Catalogo de Teses
e Dissertacoes)

Science Direct

(“Heimlich Maneuver” OR “Airway Obstruction” OR Gagging) AND (“Educational Technology”
OR “Technology, Educational” OR “Instructional Technology” OR Technology OR “Biomedical
Technology” OR “Digital Technology” OR “Information Technology” OR “Teaching Materials”
OR “Instructional Film and Video” OR “Video Games” OR “Education, Distance” OR “Mobile
Applications” OR “Artificial Intelligence” OR “Augmented Reality” OR Simulation) AND (“Child
Health” OR Child OR Children OR “Child Health Services” OR “Child, Preschool” OR “Infant,
Newborn” OR “Preschool child” OR Infant*)

(TITLE-ABS-KEY (“Heimlich Maneuver” OR “Airway Obstruction” OR gagging) AND TITLE-ABS-
KEY (“Educational Technology” OR “Technology, Educational” OR “Instructional Technology” OR
technology OR “Biomedical Technology” OR “Digital Technology” OR “Information Technology”
OR “Teaching Materials” OR “Instructional Film and Video” OR “Video Games” OR “Education,
Distance” OR “Mobile Applications” OR “Artificial Intelligence” OR “Augmented Reality” OR
simulation) AND TITLE-ABS-KEY (“Child Health” OR child OR children OR “Child Health Services”
OR “Child, Preschool” OR “Infant, Newborn” OR “Preschool child” OR infant* ) ) AND PUBYEAR
> 2018 AND PUBYEAR < 2025 AND ( LIMIT-TO (LANGUAGE , “English”) OR LIMIT-TO ( LANGUAGE
, “Portuguese”) OR LIMIT-TO (LANGUAGE , “Spanish” )

(‘heimlich maneuver’ OR ‘airway obstruction’ OR gagging) AND (‘educational technology’/exp
OR ‘technology, educational’ OR ‘instructional technology’ OR ‘technology’/exp OR ‘biomedical
technology’ OR ‘digital technology’ OR ‘information technology’/exp OR ‘teaching materials/
exp’ OR ‘instructional film and video’ OR ‘video games’/exp OR ‘education, distance’ OR
‘mobile applications’ OR ‘artificial intelligence/exp’ OR ‘augmented reality’ OR simulation)
AND (‘child health’ OR ‘child’/exp OR children OR ‘child health services’ OR ‘child, preschool’
OR ‘preschool child’ OR ‘infant, newborn’ OR infant) AND (2019:py OR 2020:py OR 2021:py OR
2022:py OR 2023:py OR 2024:py) AND (‘article’/it OR ‘article in press’/it OR ‘review’/it)

(“Heimlich Maneuver” OR “Airway Obstruction” OR Gagging) AND (“Educational Technology”
OR “Technology, Educational” OR “Instructional Technology” OR Technology OR “Biomedical
Technology” OR “Digital Technology” OR “Information Technology” OR “Teaching Materials”
OR “Instructional Film and Video” OR “Video Games” OR “Education, Distance” OR “Mobile
Applications” OR “Artificial Intelligence” OR “Augmented Reality” OR Simulation) AND (“Child
Health” OR Child OR Children OR “Child Health Services” OR “Child, Preschool” OR “Preschool
child” OR “Infant, Newborn” OR Infant*)

(“Heimlich Maneuver” OR “Airway Obstruction” OR Gagging) AND (“Educational Technology”
OR “Technology, Educational” OR “Instructional Technology” OR Technology OR “Biomedical
Technology” OR “Digital Technology” OR “Information Technology” OR “Teaching Materials”
OR “Instructional Film and Video” OR “Video Games” OR “Education, Distance” OR “Mobile
Applications” OR “Artificial Intelligence” OR “Augmented Reality” OR Simulation) AND (“Child
Health” OR Child OR Children OR “Child Health Services” OR “Child, Preschool” OR “Infant,
Newborn” OR Infant*)

((ALL=(“Heimlich Maneuver” OR “Airway Obstruction” OR Gagging)) AND ALL=(“Educational
Technology” OR “Technology, Educational” OR “Instructional Technology” OR Technology OR
“Biomedical Technology” OR “Digital Technology” OR “Information Technology” OR “Teaching
Materials” OR “Instructional Film and Video” OR “Video Games” OR “Education, Distance” OR
“Mobile Applications” OR “Artificial Intelligence” OR “Augmented Reality” OR Simulation)) AND
ALL=(“Child Health” OR Child OR Children OR “Child Health Services” OR “Child, Preschool” OR
“Preschool child” OR “Infant, Newborn” OR Infant*)

(“Heimlich Maneuver” OR “Airway Obstruction” OR Gagging) AND (“Educational Technology”
OR “Technology, Educational” OR “Instructional Technology” OR Technology OR “Biomedical
Technology” OR “Digital Technology” OR “Information Technology” OR “Teaching Materials”
OR “Instructional Film and Video” OR “Video Games” OR “Education, Distance” OR “Mobile
Applications” OR “Artificial Intelligence” OR “Augmented Reality” OR Simulation) AND (“Child
Health” OR Child OR Children OR “Child Health Services” OR “Child, Preschool” OR “Infant,
Newborn” OR Infant*)

(Gagging)

(“Heimlich Maneuver” OR “Airway Obstruction” OR Gagging) AND (“Educational Technology”
OR “Technology, Educational”) AND (“Child Health” OR Child OR Children OR “Child Health
Services”)

The study applied the PCC strategy, which consists of three core elements: P - Problem (Removal of foreign
body airway obstruction), C - Concept (Educational technologies), and C - Context (Child health and pediatric

healthcare services).

We included primary and secondary studies that addressed the contributions of educational technologies
for teaching the removal of foreign body airway obstruction in children. Studies published between 2019 and
2024 in English, Portuguese, or Spanish were eligible, covering all article categories, including original research,
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literature reviews, systematic reviews, reflections, updates, and experience reports, as well as theses and
dissertations.

In the initial search, we applied the following query: (“Heimlich Maneuver” OR “Airway Obstruction”)
AND (“Educational Technology” OR “Technology, Educational”) AND (“Child Health”). This step helped us
identify the most frequently used keywords in studies indexed in the National Library of Medicine (PubMed)
and Cumulative Index to Nursing and Allied Health Literature (CINAHL). We then refined the search strategy
using descriptors from the Health Sciences Descriptors (DeCS) and Medical Subject Headings (MeSH), applying
the Boolean operators “AND” and “OR” to construct a more comprehensive search query. The final strategy
included the terms: (“Heimlich Maneuver” OR “Airway Obstruction” OR Gagging) AND (“Educational Technology”
OR “Technology, Educational” OR “Instructional Technology” OR Technology OR “Biomedical Technology”
OR “Digital Technology” OR “Information Technology” OR “Teaching Materials” OR “Instructional Film and
Video” OR “Video Games” OR “Education, Distance” OR “Mobile Applications” OR “Artificial Intelligence” OR
“Augmented Reality” OR Simulation) AND (“Child Health” OR Child OR Children OR “Child Health Services” OR
“Child, Preschool” OR “Infant, Newborn” OR “Preschool child” OR Infant*). We adapted the search strategy for
each data source using the selected descriptors.

We initially selected studies by screening titles and abstracts of references retrieved through the search
strategy, using the Rayyan QCR tool. The articles were then exported to this platform for organizational
purposes. After the preliminary selection, we assessed the full text of the pre-selected studies to confirm
their eligibility, retaining only those that met the inclusion criteria. Once the final selection was complete, we
organized and summarized the data in a structured table.

We extracted data from the articles using an instrument that included the first author’s name, year of
publication, country of publication, study type, level of evidence, study objectives, study setting, target
audience, and results. The classification of study evidence levels followed established recommendations. "

The results were presented in figures and tables, categorizing technologies as either digital or non-digital
based on the primary tool used. Digital technologies were defined as learning tools that rely on technological
instruments for instruction.®'» We analyzed the results using descriptive statistics.

RESULTS

Pubmed (n=44R)
Scielo (n=1)
SCOPUS (n=277)
EMBASE (n=165)

BVS (n=11) v
DOAT (n=0)

Web of science (n=253)
TROVE (n=192)
CAPES (n-3)
CINAHL (n- 432)
Science Direct (n=26)

l

Selected studies (n=797)

l

Publications assessed for Excluded studics (n=6)
eligibility (n—25) v

Duplicate studics climinated
(n=1011)

Identification

v Excluded after title and abstract
review (n=772)

Screening

Studics included in the review
(n=19)

Included

Figure 1. Flow diagram of literature search and article inclusion
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Table 2. Summary of non-digital and digital technologies used for teaching the removal of foreign body airway obstruction in children. Salvador, Bahia, Brazil, 2025

Authors, year of

s Type of Study type and level s . Study setting / Target

pubhca.tlon, and technology of evidence Objectives audience Results

countries

Johnson et al. Non-digital Retrospective and Describe the implementation of a care Emergency department / Simulation was an effective method for designing

(2012) observational study  system for children with critical airway Healthcare professionals and implementing a new treatment system for

United States @2 Level VI obstruction using simulations. critical pediatric airway obstruction.

Amaral. et al. Non-digital Quasi-experimental  Evaluate the effectiveness of an Maternity and Gynecology- The educational intervention effectively

(2018) study educational intervention on preventing Obstetrics Unit / increased postpartum women’s cognitive

Brazil @ Level Il and managing airway obstruction and Postpartum women knowledge and skills regarding the prevention,
cardiopulmonary arrest in children aged identification, and management of airway
zero to one year, focusing on maternal obstruction, choking, and asphyxia in infants.
knowledge.

Hasselageret al. Non-digital  Methodological study Examine the validity of performance Daycare centers / Daycare Laypersons’ pediatric basic life support skills and

(2018) Level VI assessments developed and establish staff foreign body airway obstruction management

Denmark @2 reliable pass/fail standards for pediatric skills can be reliably and validly assessed in a
basic life support and for training standardized simulated environment.
laypersons in removing foreign body
airway obstruction.

Silva (2020) Non-digital Qualitative quasi- Implement health education training Schools / School The results demonstrated that the professionals

Brazil @ experimental study  on first aid for foreign body airway professionals involved felt more prepared and empowered

Level VI obstruction and cardiopulmonary arrest regarding the acquired knowledge.

in a public school.

Carballo-Fazanes Non-digital Letter to the editor  Report the results of a pilot simulation Parents and kindergarten The findings showed a higher success rate

et al. (2022) Level VI study assessing parents’ and teachers’ teachers in removing foreign body airway obstruction

Spain @4 ability to use anti-choking suction devices in a shorter time using LifeVac, followed by
(LifeVac® and DeCHOKER®). simulations with abdominal compressions and

DeCHOKER.

Martinez-Isasi et  Non-digital Quasi-experimental ~ Assess knowledge of maneuvers to Schools / Children aged 10 Knowledge improved after the training.

al. (2023) study remove foreign body airway obstruction to 13 years

Spain @ Level IlI in children following training.

Carballo-Fazanes Non-digital Controlled clinical trial Evaluate the knowledge and skills Hospital / Pediatric Only a minority of pediatric residents could

et al (2024)
Spain @

Level Il

of pediatric residents in managing a
simulated pediatric choking scenario,
adhering to recommended protocols, and
using airway clearance devices (ACDs)
LifeVac® and DeCHOKER®.

medical residents

adhere to the recommended protocol to treat
foreign body airway obstruction, while 70 %
were able to use airway clearance devices
appropriately.
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Sunde et al.
(1998)
Norway@”

Barry (2015)
Ireland@®

Kim et al. (2017)
South Korea®

Ekaprasetia. et
al (2018)
Indonesia®?

Hasselage et al.
(2019)
Denmark®"

Cheng et al.
(2021)
United States®?

Behboudi et al.
(2022)
Iran®®

Non-digital

Digital

Digital

Digital

Digital

Digital

Digital

Controlled clinical trial

Level Il

Randomized trial
Level Il

Methodological study
(quantitative)
Level VI

Randomized clinical
trial
Level Il

Quasi-experimental
study
Level IlI

Quasi-experimental
trial
Level llI

Randomized controlled
clinical trial
Level Il

Assess whether sending a 12-month wall
calendar focused on child and infant
safety and first aid treatment had any
educational impact on laypersons.

Develop a mobile application and
evaluate its effectiveness by measuring
nursing students’ knowledge, skills,
and confidence in performing airway
obstruction relief in infants.

Develop a first aid education app for
children.

Compare training using instructional
videos with practical exercises conducted
without an instructor and with a certified
instructor in foreign body airway
obstruction removal, and examine
the cost-effectiveness of the training
methods.

Evaluate the effectiveness and feasibility
of a first aid course and compare
students’ performance in simulation-
based assessments using an interactive
cloud-based format versus a traditional
paper-based approach.

Determine the effect of mobile devices
compared to an educational book and
videos on knowledge and decision-
making regarding choking prevention and
removing foreign body airway obstruction.

Determine whether video calls with
guidance from certified responders
improve the quality of first aid for infants
with foreign body airway obstruction.

Insurance

company

Company employees

University /
students

Not identified / Children

/

Nursing

Daycare centers / Daycare

professionals

School / Elementary school

students

Schools / Mothers

University /
students enrolled
health department

in

University

a

The calendar had no educational effect
when distributed by mail. However, a safety
campaign that included calendar distribution
and the opportunity for hands-on training with
a mannequin positively influenced laypersons’
first-aid skills and knowledge.

Smartphone-based education may be an
effective method for nursing education related
to teaching foreign body airway obstruction in
children.

The First Aid Guideline (FAG) is an innovative
application for first aid education for children
aged 11 to 14 years. This app can serve as a tool
for learning about first aid.

Instructor-led training was the most effective
training method but also the most expensive,
making it less cost-effective than self-guided
training. When the goal is to train a large number
of individuals rather than focus on quality, self-
guided training would be the preferred choice.

The course was associated with noticeable and
valuable improvements in knowledge and self-
confidence in performing first aid. Higher team
scores were observed using the cloud-based
gaming format compared to the traditional
format.

Only the intervention group (mobile application)
showed improvement in knowledge and decision-
making regarding prevention and the maneuver
for removing foreign body airway obstruction.

In first aid simulations for choking infants, the
proportion of university students unable to
correctly perform back blows was significantly
lower when assisted by a certified rescuer via
video call compared to voice-only assistance.
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We identified 1808 studies, of which 19 addressed the topic. The study selection flow is presented in figure 1.

Most studies were published in 2022 and 2023, with Brazil as the most represented country, followed by Spain
and the United States. Quasi-experimental studies with Level Ill scientific evidence predominated (36,8 %).

The technologies were classified into two categories: non-digital technologies, accounting for 42,1 %
(including practical exercises, simulation, in-person courses, educational books, and calendars), and digital
technologies, representing 57,9 % (including mobile applications, videos, video calls, telesimulation, games,
and artificial intelligence).

Regarding the study setting, schools were the most common environment (26,3 %). The primary target
audiences were family members (26,3 %), school professionals (15,7 %), and children (15,7 %). The study
objectives and final considerations for each type of technology (nondigital and digital) are presented in table 2.

DISCUSSION

This scoping review mapped the educational technologies employed to teach the removal of foreign body
airway obstruction in children, revealing a broad diversity of studies on the topic.

Quasi-experimental studies, classified as Level Il evidence, were the most common study type. In these
studies, educational technologies are implemented and evaluated before and after the intervention, with
participants assigned to groups in a non-randomized manner.® These studies offer advantages, as they are more
costeffective and time-efficient while generating valid causal evidence and mitigating internal validity issues
commonly found in non-blinded experiments. Moreover, they are not methodologically inferior to randomized
studies, as they assess interventions that cannot be randomized due to ethical or logistical constraints.“”

Most technologies were applied in the school setting,?32532.3336) with a primary focus on parents and school
professionals, ?324333,37) as these locations are where children spend a significant portion of their time.“"42
Educational interventions targeting professionals and family members are essential, as they equip individuals
with the necessary skills to perform initial airway obstruction removal in children, thereby reducing morbidity
and mortality risks until a healthcare professional arrives. ®#49

Only one technology was specifically designed for the deaf population, despite their right to educational
training and the proven effectiveness of tailored technologies that accommodate their communication and
comprehension needs.“ However, sign language-based technologies remain limited to a few countries. According
to the Global Strategy on Digital Health 2020-2025, countries must strengthen health equity approaches for
people with disabilities, promoting a more inclusive digital society.“®

Regarding the types of technologies, recent studies indicate a trend toward digital technologies, reflecting
the growing adoption of innovative teaching methods. Studies that incorporated videos found them engaging,
appealing, and effective,® particularly when combined with other instructional approaches such as simulation
and instructor-guided training on airway obstruction removal.® Additionally, providing verbal instructions via
video calls was identified as a potential strategy to improve performance in managing choking incidents when
physical distance is a factor.®"

Simulation was also one of the most frequently cited educational technologies. It serves as a teaching
methodology that recreates real-life scenarios, enabling learners to develop practical skills through experiential
learning. Studies have demonstrated its effectiveness in achieving positive learning outcomes,®) testing airway
clearance devices,® and enhancing video call-based training.®9 Furthermore, research suggests immediate
feedback and structured debriefing following simulation sessions can reinforce learning and knowledge
retention.®”) A recent evidence-based guideline from the Society for Simulation in Healthcare recommends
combining simulation-based training with other learning modalities, such as instructional activities, to provide
additional educational benefits.“®

Among non-digital technologies, printed materials were the least commonly used despite their accessibility
and potential to reduce both physical and digital exclusion.® This decline may be attributed to the evolution
of technology over the years, transitioning from text-based and computer-based tools to digital platforms.®?
According to Brazil’s Digital Health Strategy 2020-2028, positioning users as key participants in digital health
initiatives is essential,® thereby ensuring equitable access to health information, particularly for individuals
working with children.

For digital technologies, using serious games for teaching foreign body airway obstruction removal has
demonstrated that cloud-based games have a greater impact on knowledge acquisition and self-confidence in
performing first aid than traditional formats.? Serious games are designed to provide both entertainment and
education while enhancing healthcare training.®? In health education, gamification can contribute to knowledge
improvement, health promotion, treatment adherence, rehabilitation, and chronic disease management.®?

In addition to serious games, many studies have tested the use of mobile applications. These apps may
include emergency call menus alongside educational content on choking incidents.®? Findings from studies
that utilized mobile applications indicate that this technology not only increases users’ interest in the subject
but also improves their skills and confidence in responding to emergencies, highlighting its effectiveness.
29,300 Artificial intelligence has also been explored, with studies testing its ability to assess cases of foreign
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body airway obstruction in children using ChatGPT and GPT-4. However, this tool was deemed unreliable for
emergency support, as it occasionally provided incorrect guidance on activating emergency services, performing
first aid, and administering advanced life support techniques.®® This type of misinformation is referred to in
the literature as artificial intelligence hallucination, a phenomenon that has been identified in other studies
as well.®4

Despite these limitations, evidence suggests that artificial intelligence can surpass human accuracy,
efficiency, and execution in healthcare processes. Its benefits range from diagnosis, treatment, and consultation
to monitoring and self-management of chronic conditions.®> However, broader research, including multicenter
trials, is still needed to validate its effectiveness.®®

Certain educational technologies, such as social media, podcasts, virtual reality, robotics, hybrid learning,
online learning platforms, Massive Open Online Courses (MOOCs), music, comic books, teleconferencing,
websites, hybrid teaching, and educational workshops, were not identified in the studies reviewed.®7:%5%
Future research should explore these unexamined technologies, highlighting their potential role in educational
innovation.

Most studies concluded that the technologies analyzed were valid, effective, and yielded positive learning
outcomes, contributing to developing essential skills for removing foreign body airway obstruction in children.
However, there is no consensus in the literature on which technology is the most effective for this purpose, and
few studies compare different technologies or assess long-term learning outcomes.

Integrating digital and non-digital technologies can enhance the teaching of foreign body airway obstruction
removal in children. Despite the advancements and expansion of digital technologies over time, educators must
critically reflect on their use in this educational context. This reflection should consider equity across different
countries and regions, addressing barriers such as unequal access to technology and internet connectivity,
policies targeting digital health, the development of necessary skills for proper usage, as well as ethical,
security, and motivation-related concerns in the learning process. Additionally, educational technologies
must prioritize active learning, encouraging learners to take an active role in their own learning process.

Study limitations include the selection of databases—while comprehensive, this may have excluded other
relevant sources—and the heterogeneity of methods and assessment instruments used to evaluate these
technologies.

CONCLUSIONS

This review showed that the educational technologies most commonly used to teach children about airway
clearance due to foreign bodies are predominantly digital. However, integration with non-digital methods can
enhance learning, making it more accessible and effective. The combination of these technologies favors the
consolidation of knowledge and the development of practical skills, contributing to the reduction of morbidity
and mortality in children.

This study brought practical implications to the identification of educational strategies described in the
literature for teaching children about airway clearance, in addition to presenting innovative technologies that
have been little explored to date. Therefore, we suggest future research investigating artificial intelligence,
serious games, and virtual reality. Despite the growth of these technologies in recent years, there is still a
shortage of studies focused on teaching this topic.

BIBLIOGRAPHIC REFERENCES

1. Saccomanno S, Saran S, Paskay LC, Luca M, Tricerri A, Orlandini SM, et al. Risk factors and prevention
of choking. Eur J Transl Myol [Internet]. 2023 [Accessed: 01/01/2025]; 33(4):11471. Available in: https://doi.
org/10.4081/ejtm.2023.11471

2. Sociedade Brasileira de Pediatria. Aspiracao de corpo estranho [internet]. Sao Paulo: Sociedade Brasileira
de Pediatria; 2014 [Accessed: 02/01/2025]. Available in: https://www.sbp.com.br/imprensa/detalhe/nid/as
piracaode-corpo-estranho/

3. Gikas RMC. Recomendacdes. Atualizacdo de condutas em pediatria. Aspiracao/ingestdao de corpos
estranhos [internet]. Sao Paulo: Sociedade Brasileira de Pediatria; 2016. [Accessed: 10/01/2025]. Available in:
https://www.sbp.com.br/fileadmin/user_upload/Manual_Ilngestao_de_Corpos_Estranhos_versao_site.pdf

4. National Safety Council. Choking Prevention and Rescue Tips [internet]. Estados Unidos: National Safety
Council; 2022. [Accessed: 20/01/2025]. Available in: https://injuryfacts.nsc.org/all-injuries/overview/

5. Ministério da Saude (BR). Departamento de Informatica do SUS. Sistema de Informacdes Hospitalares do
SUS (SIH/SUS) [internet]. Brasilia: Ministério da Saude; 2024. [Accessed: 20/01/2025]. Available in: http://
tabnet.datasus.gov.br/cgi/tabcgi.exe?sih/cnv/niuf.def

https://doi.org/10.56294/saludcyt20251528


https://doi.org/10.4081/ejtm.2023.11471
https://doi.org/10.4081/ejtm.2023.11471
https://www.sbp.com.br/imprensa/detalhe/nid/as piracaode-corpo-estranho/
https://www.sbp.com.br/imprensa/detalhe/nid/as piracaode-corpo-estranho/
https://www.sbp.com.br/fileadmin/user_upload/Manual_Ingestao_de_Corpos_Estranhos_versao_site.pdf
https://injuryfacts.nsc.org/all-injuries/overview/
http://tabnet.datasus.gov.br/cgi/tabcgi.exe?sih/cnv/niuf.def
http://tabnet.datasus.gov.br/cgi/tabcgi.exe?sih/cnv/niuf.def
https://doi.org/10.56294/saludcyt20251528

Salud, Ciencia y Tecnologia. 2025; 5:1528 10

6. Jonge AL, Martins AS, Santos HM, Santos AST, Goes FGB, Silva LJ. Conhecimentos de profissionais de
educacao infantil sobre obstrucao de vias aéreas por corpo estranho. Enferm Foco [Internet]. 2020 [Accessed:
01/01/2025];11(6):192-8. Available in: http://dx.doi.org/10.21675/2357-707X.2020.v11.n6.3425

7. Langwinski A, Almeida A, Zilly A, Mayer P, Wysocki A, Cicchelero L, et al. Educational intervention about
airway obstructions for early childhood teachers: a quasi-experimental study. Revista gaucha de enfermagem
[Internet]. 2023 [Accessed: 03/01/2025];44: e20220335. Available in: https://doi.org/10.1590/1983-
1447.2023.20220335.en

8. Lorenzoni G, Hochdorn A, Vriz GB, Francavilla A, Valentini R, Baldas S, et al. Regulatory and Educational
Initiatives to Prevent Food Choking Injuries in Children: An Overview of the Current Approaches. Front
Public Health [Internet]. 2022 [Accessed: 02/01/2025];10:830876. Available in: https://doi.org/10.3389/
fpubh.2022.830876

9. Alenezi MM, Bohulaigah ZH, Aldajani NF, Alotaibi LG, Alshammari MF. Assessment of Knowledge, Attitude,
and Practice of First Aid Management of Choking Among Primary School Teachers in Riyadh, Saudi Arabia: A
Cross-Sectional Study. Cureus [Internet]. 2024 [Accessed: 02/01/2025]; 16(1):e51519. Available in: https://doi.
org/10.7759/cureus.51519

10. Palomino Quispe JF, Choque-Flores L, Castro Leon AL, Requis Carbajal LV, Ferrer-Pefaranda LA, Garcia-
Huamantumba E, et al. O papel transformador da tecnologia na educacao médica. Salde, Ciéncia e Tecnologia
[Internet]. 2024 [Accessed: 04/01/2025];4:657. Available in: https://doi.org/10.56294/saludcyt2024657

11.AkramH, AbdelradyAH, Al-AdwanAS, RamzanM. Teachers’ Perceptions of Technology Integrationin Teaching-
Learning Practices: A Systematic Review. Front Psychol [Internet]. 2022 [Accessed: 05/01/2025];13:920317.
Available in: https://doi.org/10.3389/fpsyg.2022.920317

12. Park JC, Kwon HE, Chung CW. Innovative digital tools for new trends in teaching and assessment methods
in medical and dental education. J Educ Eval Health Prof [Internet]. 2021 [Accessed: 12/01/2025];18:13.
Available in: https://doi.org/10.3352/jeehp.2021.18.13

13. Widdison R, Rashidi A, Whitehead L. Effectiveness of mobile apps to improve urinary incontinence: a
systematic review of randomised controlled trials. BMC Nurs [Internet]. 2022 [Accessed: 06/01/2025]; 21(1):32.
Available in: https://doi.org/10.1186/512912-022-00812-6

14. Bol N, Smit ES, Lustria MLA. Tailored health communication: Opportunities and challenges in the digital
era. Digit Health [Internet]. 2020 [Accessed: 08/01/2025]; 6:2055207620958913. Available in: https://doi.
org/10.1177/2055207620958913

15. Peters MD, Godfrey C, Mclnerney P, Munn Z, Tricco AC, Khalil H, et al. Scoping Reviews (2020 version).
In: Aromataris E, Munn, editors. Joanna Briggs Institute Reviewer’s Manual. JBI; 2020. [Accessed: 01/12/2024].
Available in: https://synthesismanual.jbi.global

16. Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews
(PRISMA-ScR): checklist and Explanation. Ann Intern Med [Internet]. 2018 [Accessed: 10/01/2025];169(7):467-
73. Available in: https://doi.org/10.7326/M18-0850

17. Melnyk BM. Evidence-Based Practice in Nursing & Healthcare: A Guide to Best Practice. 3 ed. Philadelphia,
PA(US): Lippincott Williams & Wilkins; 2014.

18. Keengwe J, Bhargava M. Mobile learning and integration of mobile technologies in education. Education
and Information. Technologies [Internet]. 2014 [Accessed: 11/01/2025]; 19(4):737-746. Available in: https://
doi.org/10.1007/510639-013-9250-3

19. Rice M. Information and communication technologies and the global digital divide: Technology transfer,
development and least developed countries. Comparative Technology Transfer and Society [Internet]. 2003
[Accessed: 12/01/2025];1(1), 72-88. Available in: https://doi.org/10.1353/ctt.2003.0009

20. Johnson K, Geis G, Oehler J, Meinzen-Derr J, Bauer J, Myer C, et al. Simulation to implement a novel
system of care for pediatric critical airway obstruction. Arch Otolaryngol Head Neck Surg [Internet]. 2012

https://doi.org/10.56294/saludcyt20251528


https://doi.org/10.56294/saludcyt20251528
http://dx.doi.org/10.21675/2357-707X.2020.v11.n6.3425
https://doi.org/10.1590/1983-1447.2023.20220335.en
https://doi.org/10.1590/1983-1447.2023.20220335.en
https://doi.org/10.3389/fpubh.2022.830876
https://doi.org/10.3389/fpubh.2022.830876
https://doi.org/10.7759/cureus.51519
https://doi.org/10.7759/cureus.51519
https://doi.org/10.56294/saludcyt2024657
https://doi.org/10.3389/fpsyg.2022.920317
https://doi.org/10.3352/jeehp.2021.18.13
https://doi.org/10.1186/s12912-022-00812-6
https://doi.org/10.1177/2055207620958913
https://doi.org/10.1177/2055207620958913
https://synthesismanual.jbi.global
https://doi.org/10.7326/M18-0850
https://doi.org/10.1007/s10639-013-9250-3
https://doi.org/10.1007/s10639-013-9250-3
https://doi.org/10.1353/ctt.2003.0009

11 Carneiro de Souza AS, et al
[Accessed: 13/01/2025];138(10):907-11. Available in: https://doi.org//10.1001/2013.jamaoto.216

21. Amaral, J.B. Prevencao e manejo de obstrucdo de vias aéreas em criancas menores de um ano: um
estudo de intervencao por simulacao [tese]. Uberaba: Universidade Federal do Triangulo Mineiro; 2018. 173 p.
[Accessed: 22/01/2025]. Available in: https://1library.org/document/y804k84q-prevencao-obstrucao-aereas-
criancas-menores-estudo-intervencao-simulacao.html

22. Hasselager A, @stergaard D, Kristensen T, Senderskov C, Bohnstedt C, Lauritsen TLB, et al. Assessment
of laypersons’ paediatric basic life support and foreign body airway obstruction management skills: a validity
study. Scand J Trauma Resusc Emerg Med [Internet]. 2018 [Accessed: 16/01/2025]; 26(1):73. Available in:
https://doi.org//10.1186/513049-018-0544-8

23. Silva, AJ. OVACE E PARADA CARDIORRESPIRATORIA: APRENDIZADO DE PRIMEIROS SOCORROS PARA
COMUNIDADE ESCOLAR DO ENSINO BASICO NA CIDADE DE DIADEMA-SP [dissertacdo]. Sao Caetano do
Sul: Universidade Municipal de Sao Caetano do Sul, Sao Caetano do Sul; 2020. [Accessed: 22/01/2025].
Available in: https://sucupira-legado.capes.gov.br/sucupira/public/consultas/coleta/trabalhoConclusao/
viewTrabalhoConclusao. jsf?popup=true&id_trabalho=9892376

24. Carballo-Fazanes A, Abelairas-Gomez C, Rodriguez-Ruiz E, Barcala-Furelos R, Rodriguez-Nunez
A. Anti-choking suction devices use. A pilot simulated study with parents and kindergarten teachers.
Resuscitation [Internet]. 2022 [Accessed: 18/01/2025];177:5-6. Available in: https://doi.org/10.1016/j.
resuscitation.2022.06.005

25. Martinez-Isasi S, Carballo-Fazanes A, Jorge-Soto C, Otero-Agra M, Fernandez-Méndez F, Barcala-Furelos
R, et al. School children brief training to save foreign body airway obstruction. Eur J Pediatr [Internet]. 2023
[Accessed: 17/01/2025];182(12):5483-5491. Available in: https://doi.org/10.1007/s00431-023-05202-x

26. Carballo-Fazanes A, Izquierdo V, Mayordomo-Colunga J, Unzueta-Roch JL, Rodriguez-Nuiez A. Knowledge
and skills of pediatric residents in managing pediatric foreign body airway obstruction using novel airway
clearance devices in Spain: A randomized simulation trial. Resusc Plus [Internet]. 2024 [Accessed: 18/01/2025];
19:100695. Available in: https://doi.org//10.1016/j.resplu.2024.100695

27. Sunde K, Wik L, Naess AC, Steen PA. Impact of a child first aid wall calendar on lay people’s skills and
knowledge of infant CPR. Resuscitation [Internet]. 1998 [Accessed: 18/01/2025]; 36(1):59-64. Available in:
https://doi.org//10.1016/s0300-9572(97)00096-8

28. Barry M. An evaluation of expectant parents knowledge, satisfaction and use of a self-instructional
infant CPR kit. Midwifery [Internet]. 2015 [Accessed: 19/01/2025]; 31(8):805-10. Available in: https://doi.
org//10.1016/j.midw.2015.04.002

29. Kim SJ, Shin H, Lee J, Kang S, Bartlett R. A smartphone application to educate undergraduate nursing
students about providing care for infant airway obstruction. Nurse Educ Today [Internet]. 2017 [Accessed:
20/01/2025]; 48:145-152. Available in: https://doi.org//10.1016/j.nedt.2016.10.006

30. Ekaprasetia F, Kristianto H, Susanto T. First Aid Guideline (FAG): A first aid education application for
children aged 11-14 years in Indonesia. J Taibah Univ Med Sci [Internet]. 2018 [Accessed: 17/01/2025];13(6):587-
591. Available in: https://doi.org//10.1016/j.jtumed.2018.05.002

31. Hasselager A, Bohnstedt C, @stergaard D, Senderskov C, Bihrmann K, Tolsgaard MG, et al. Improving the
cost-effectiveness of laypersons’ paediatric basic life support skills training: A randomised non-inferiority study.
Resuscitation [Internet]. 2019 [Accessed: 15/01/2025]; 138:28-35. Available in: https://doi.org/10.1016/j.
resuscitation.2019.02.032

32. Cheng YH, Yeung CY, Sharma A, So KY, Ko HF, Wong K, et al. Non-resuscitative first aid training and
assessment for junior secondary school students: A pre-post study. Medicine (Baltimore) [Internet]. 2021
[Accessed: 20/01/2025];100(34):e27051. Available in: https://doi.org/10.1097/MD.0000000000027051

33. Behboudi F, Pouralizadeh M, Yeganeh MR, Roushan ZA. The effect of education using a mobile application
on knowledge and decision of Iranian mothers about prevention of foreign body aspiration and to relieve choking
in children: A quasi-experimental study. J Pediatr Nurs [Internet]. 2022 [Accessed: 20/01/2025];62:e77-e83.

https://doi.org/10.56294/saludcyt20251528


https://doi.org//10.1001/2013.jamaoto.216
https://1library.org/document/y804k84q-prevencao-obstrucao-aereas-criancas-menores-estudo-intervencao-simulacao.html
https://1library.org/document/y804k84q-prevencao-obstrucao-aereas-criancas-menores-estudo-intervencao-simulacao.html
https://doi.org//10.1186/s13049-018-0544-8
https://sucupira-legado.capes.gov.br/sucupira/public/consultas/coleta/trabalhoConclusao/viewTrabalhoConclusao.jsf?popup=true&id_trabalho=9892376
https://sucupira-legado.capes.gov.br/sucupira/public/consultas/coleta/trabalhoConclusao/viewTrabalhoConclusao.jsf?popup=true&id_trabalho=9892376
https://doi.org/10.1016/j.resuscitation.2022.06.005
https://doi.org/10.1016/j.resuscitation.2022.06.005
https://doi.org/10.1007/s00431-023-05202-x
https://doi.org//10.1016/j.resplu.2024.100695
https://doi.org//10.1016/s0300-9572(97)00096-8
https://doi.org//10.1016/j.midw.2015.04.002
https://doi.org//10.1016/j.midw.2015.04.002
https://doi.org//10.1016/j.nedt.2016.10.006
https://doi.org//10.1016/j.jtumed.2018.05.002
https://doi.org/10.1016/j.resuscitation.2019.02.032
https://doi.org/10.1016/j.resuscitation.2019.02.032
https://doi.org/10.1097/MD.0000000000027051
https://doi.org/10.56294/saludcyt20251528

Salud, Ciencia y Tecnologia. 2025; 5:1528 12
Available in: https://doi.org/10.1016/j.pedn.2021.07.007

34. Igarashi Y, Suzuki K, Norii T, Motomura T, Yoshino Y, Kitagoya Y, et al. Do Video Calls Improve Dispatcher-
Assisted First Aid for Infants with Foreign Body Airway Obstruction?. A Randomized Controlled Trial/Simulation
Study. J Nippon Med Sch [Internet]. 2022 [Accessed: 12/01/2025];89(5):526-532. Available in: https://doi.
org/10.1272/jnms.JNMS.2022_89-513

35. Silva FL. CONSTRUCAO E VALIDACAO DE VIDEO EDUCATIVO PARA SURDOS SOBRE DESOBSTRUCAO DE
VIAS AEREAS EM CRIANCA [dissertacéo]. Redencao: Universidade de Integracéo Internacional da Lusofonia Afro-
Brasileira; 2022. [Accessed: 23/01/2025]. Available in: https://sucupira-legado.capes.gov.br/sucupira/public/
consultas/coleta/trabalhoConclusao/viewTrabalhoConclusao.jsf?popup=true&id_trabalho=12213279

36. Miranda PDS, Silva LFD, Cursino EG, Gées FGB, Pacheco STA, Moraes JRMM. Development and validation
of a video on first aid for choking incidents in the school environment. Rev Gaucha Enferm [Internet]. 2023
[Accessed: 21/01/2025]; 44:€20220251. Available in: https://doi.org/10.1590/1983-1447.2023.20220251.en

37. Camilo BHN, Freitas LB, Okido ACC. Contributions of telesimulation to the knowledge of mothers about
foreign body airway obstruction. Rev Gaucha Enferm [Internet]. 2023 [Accessed: 22/01/2025];44:€20220241.
Available in: https://doi.org/10.1590/1983-1447.2023.20220241.en

38. Bushuven S, Bentele M, Bentele S, Gerber B, Bansbach J, Ganter J, et al. “ChatGPT, Can You Help
Me Save My Child’s Life?” - Diagnostic Accuracy and Supportive Capabilities to Lay Rescuers by ChatGPT in
Prehospital Basic Life Support and Paediatric Advanced Life Support Cases - An In-silico Analysis. J Med Syst
[Internet]. 2023 [Accessed: 22/01/2025];47(1):123. Available in: https://doi.org/10.1007/s10916-023-02019-x

39. Andrade C. The Limitations of Quasi-Experimental Studies, and Methods for Data Analysis When
a Quasi-Experimental Research Design Is Unavoidable. Indian J Psychol Med [Internet]. 2021 [Accessed:
22/01/2025];43(5):451-452. Available in: https://doi.org/10.1177/02537176211034707

40. Jarlais DCD, Lyles C, Crepaz N. Improving the reporting quality of nonrandomized evaluations of
behavioral and public health interventions: the TREND statement. Am J Public Health [Internet]. 2004 [Accessed:
10/01/2025];94(3):361-6. Available in: https://doi.org/10.2105/ajph.94.3.361

41. Al-Johani AAS, Sabor S, Aldubai SAR. Knowledge and practice of first aid among parents attending Primary
Health Care Centers in Madinah City, Saudi Arabia, A Cross Sectional Study. J Family Med Prim Care [Internet].
2018 [Accessed: 29/01/2025]; 7(2):380-388. Available in: https://doi.org/10.4103/jfmpc.jfmpc_64_18

42. Qureshi FM, Khalid N, Nigah-E-Mumtaz S, Assad T, Noreen K. First aid facilities in the school settings: Are
schools able to manage adequately?. Pak J Med Sci [Internet]. 2018 [Accessed: 26/01/2025];34(2):272- 276.
Available in: https://pmc.ncbi.nlm.nih.gov/articles/PMC5954363/

43. Montana A, Salerno M, Feola A, Asmundo A, Di Nunno N, Casella F, et al. Risk Management and
Recommendations for the Prevention of Fatal Foreign Body Aspiration: Four Cases Aged 1.5 to 3 Years and Mini-
Review of the Literature. Int J Environ Res Public Health [Internet]. 2020 [Accessed: 24/01/2025];17(13):4700.
Available in: https://doi.org/10.3390/ijerph17134700

44. Diaz MM, Pradas VI, Jerez MC, Diéguez EV. Airway exploration when suspected foreign body aspiration. Is
it always indicated?.J Pediatr Surg Open [Internet]. 2024 [Accessed: 30/01/2025]:100163. Available in: https://
doi.org/10.1016/j.yjps0.2024.100163

45. Galindo Neto NM, Afio ACE, Leite SS, Silva MG, Pagliuca LMF, Caetano JA. Tecnologias para educacao
em salde de surdos: revisdo integrativa. Texto Contexto Enferm [Internet]. 2019 [Accessed: 30/01/2025];
28:e20180221. Available in: https://doi.org/10.1590/1980-265X-TCE-2018-0221

46. World Health Organization. Global strategy on digital health 2020-2025 [Internet]. Geneva: WHO; 2021.
[Accessed: 23/01/2025]. Available in: https:// https://www.who.int/publications/i/item/9789240020924

47. Elendu C, Amaechi DC, Okatta AU, Amaechi EC, Elendu TC, Ezeh CP, et al. The impact of simulation-
based training in medical education: A review. Medicine (Baltimore) [Internet]. 2024 [Accessed: 22/01/2025];
103(27):e38813. Available in: https://doi.org/10.1097/MD.0000000000038813

https://doi.org/10.56294/saludcyt20251528


https://doi.org/10.56294/saludcyt20251528
https://doi.org/10.1016/j.pedn.2021.07.007
https://doi.org/10.1272/jnms.JNMS.2022_89-513
https://doi.org/10.1272/jnms.JNMS.2022_89-513
https://sucupira-legado.capes.gov.br/sucupira/public/consultas/coleta/trabalhoConclusao/viewTrabalhoConclusao.jsf?popup=true&id_trabalho=12213279
https://sucupira-legado.capes.gov.br/sucupira/public/consultas/coleta/trabalhoConclusao/viewTrabalhoConclusao.jsf?popup=true&id_trabalho=12213279
https://doi.org/10.1590/1983-1447.2023.20220251.en
https://doi.org/10.1590/1983-1447.2023.20220241.en
https://doi.org/10.1007/s10916-023-02019-x
https://doi.org/10.1177/02537176211034707
https://doi.org/10.2105/ajph.94.3.361
https://doi.org/10.4103/jfmpc.jfmpc_64_18
https://pmc.ncbi.nlm.nih.gov/articles/PMC5954363/
https://doi.org/10.3390/ijerph17134700
https://doi.org/10.1016/j.yjpso.2024.100163
https://doi.org/10.1016/j.yjpso.2024.100163
https://doi.org/10.1590/1980-265X-TCE-2018-0221
https://www.who.int/publications/i/item/9789240020924
https://doi.org/10.1097/MD.0000000000038813

13 Carneiro de Souza AS, et al

48. Stefanidis D, Cook D, Kalantar-Motamedi SM, Muret-Wagstaff S, Calhoun AW, Lauridsen KG, et al. Society
for Simulation in Healthcare Guidelines for Simulation Training. Simul Healthc [Internet]. 2024 [Accessed:
25/01/2025];19(1S):54-S22. Available in: https://doi.org/10.1097/SIH.0000000000000776

49. Mhlongo S, Mbatha K, Ramatsetse B, Dlamini R. Challenges, opportunities, and prospects of adopting
and using smart digital technologies in learning environments: An iterative review. Heliyon [Internet]. 2023
[Accessed: 26/01/2025]; 9(6):e16348. Available in: https://doi.org/10.1016/j.heliyon.2023.e16348

50. Muttappallymyalil J, Mendis S, John LJ, Shanthakumari N, Sreedharan J, Shaikh RB. Evolution of
technology in teaching: Blackboard and beyond in Medical Education. Nepal J Epidemiol [Internet]. 2016
[Accessed: 27/01/2025]; 6(3):588-592. Available in: https://doi.org/10.3126/nje.v6i3.15870

51. Brasil. Ministério da Saude. Secretaria-Executiva. Departamento de Informatica do SUS. Estratégia de
salde digital para o Brasil 2020-2028 [Internet]. Brasilia: Ministério da Saude; 2020. [Accessed: 25/01/2025].
Available in: https://bvsms.saude.gov.br/bvs/publicacoes/estrategia_saude_digital_Brasil.pdf

52. Lima SM, Otero P. Serious games are more than just games. Arch Argent Pediatr [Internet]. 2024 [Accessed:
28/01/2025]:€202310218. Available in: https://doi.org/10.5546/aap.2023-10218.eng

53. Huang X, Xiang X, Liu Y, Wang Z, Jiang Z, Huang L. The Use of Gamification in the Self-Management of
Patients With Chronic Diseases: Scoping Review. JMIR Serious Games [Internet]. 2023 [Accessed: 29/01/2025];
11:€39019. Available in: http://dx.doi.org/10.2196/39019

54. Berk H. Beware of Artificial Intelligence hallucinations or should we call confabulation?. Acta Orthop
Traumatol Turc [Internet]. 2024 [Accessed: 30/01/2025];58(1):1-3. Available in: https://doi.org/10.5152/j.
aott.2024.130224

55. Ali O, Abdelbaki W, Shrestha A, Elbasi E, Alryalat MA, Dwivedi YK. A systematic literature review of
artificial intelligence in the healthcare sector: Benefits, challenges, methodologies, and functionalities. J Innov
Amp Knowl [Internet]. 2023 [Accessed: 29/01/2025];8(1):100333. Available in: https://doi.org/10.1016/].
jik.2023.100333

56. Han R, Acosta JN, Shakeri Z, loannidis JP, Topol EJ, Rajpurkar P. Randomised controlled trials evaluating
artificial intelligence in clinical practice: a scoping review. Lancet Digit Health [Internet]. 2024 [Accessed:
27/01/2025];6(5):e367-e373. Available in: https://doi.org/10.1016/52589-7500(24)00047-5

57. Maniva SJCF, Carvalho ZMF, Gomes RKG, Carvalho REFL, Ximenes LB, Freitas CHA. Educational
technologies for health education on stroke: an integrative review. Rev Bras Enferm [Internet]. 2018 [Accessed:
30/01/2025];71(4):1724-31. Available in: https://doi.org/10.1590/0034-7167-2017-0041

58. Pavinati G, Lima LV, Soares JP, Nogueira IS, Jaques AE, Baldissera VD. Tecnologias educacionais
para o desenvolvimento de educacdo na salde: uma revisdo integrativa. Arq Cienc Saude UNIPAR
[Internet]. 2022 [Accessed: 01/01/2025]; 26(3)328-349. Available in: https://www.semanticscholar.org/
reader/50e49fc086b5eba24cedd6f4c64d02b26e1c9b92

59. Aradjo KC, Souza AC, Silva AD, Weis AH. Educational technologies for health approaches to adolescents:
an integrative review. Acta Paul Enferm [Internet]. 2022 [Accessed: 26/01/2025];35:eAPE003682. Available
in: https://acta-ape.org/en/article/educational-technologies-for-health-approaches-to-adolescents-an-
integrative-review/

60. Bobrowicz-Campos E, Ventura F. Centralidade na pessoa para uma salde digital equitativa. Cadernos
de salde societal: transformacao digital e inclusdo na saide [Internet]. 2022 [Accessed: 26/01/2025];3,39-51.
Available in: http://hdl.handle.net/10071/27695

FINANCING
The authors did not receive financing for the development of this research.

CONFLICT OF INTEREST
The authors declare that there is no conflict of interest.

https://doi.org/10.56294/saludcyt20251528


https://doi.org/10.1097/SIH.0000000000000776
https://doi.org/10.1016/j.heliyon.2023.e16348
https://doi.org/10.3126/nje.v6i3.15870
https://bvsms.saude.gov.br/bvs/publicacoes/estrategia_saude_digital_Brasil.pdf
https://doi.org/10.5546/aap.2023-10218.eng
http://dx.doi.org/10.2196/39019
https://doi.org/10.5152/j.aott.2024.130224
https://doi.org/10.5152/j.aott.2024.130224
https://doi.org/10.1016/j.jik.2023.100333
https://doi.org/10.1016/j.jik.2023.100333
https://doi.org/10.1016/S2589-7500(24)00047-5
https://doi.org/10.1590/0034-7167-2017-0041
https://www.semanticscholar.org/reader/50e49fc086b5eba24cedd6f4c64d02b26e1c9b92
https://www.semanticscholar.org/reader/50e49fc086b5eba24cedd6f4c64d02b26e1c9b92
https://acta-ape.org/en/article/educational-technologies-for-health-approaches-to-adolescents-an-integrative-review/
https://acta-ape.org/en/article/educational-technologies-for-health-approaches-to-adolescents-an-integrative-review/
http://hdl.handle.net/10071/27695
https://doi.org/10.56294/saludcyt20251528

Salud, Ciencia y Tecnologia. 2025; 5:1528 14

AUTHORSHIP CONTRIBUTION

Conceptualization: Andressa Silva Carneiro de Souza, Marcia Maria Carneiro Oliveira.

Data curation: Andressa Silva Carneiro de Souza, Mariana Lima Brito, Clarice Oliveira Santos, Marcia Maria
Carneiro Oliveira.

Formal analysis: Andressa Silva Carneiro de Souza, Mariana Lima Brito, Clarice Oliveira Santos, Marcia Maria
Carneiro Oliveira.

Research: Andressa Silva Carneiro de Souza, Mariana Lima Brito, Clarice Oliveira Santos, Marcia Maria
Carneiro Oliveira.

Methodology: Andressa Silva Carneiro de Souza, Luciana Mara Monti Fonseca, Bruno Miguel Borges de Sousa
Magalhaes, Claudia Nery Teixeira Palombo, Marcia Maria Carneiro Oliveira.

Project management: Andressa Silva Carneiro de Souza, Luciana Mara Monti Fonseca, Bruno Miguel Borges
de Sousa Magalhaes, Claudia Nery Teixeira Palombo, Marcia Maria Carneiro Oliveira.

Resources: Andressa Silva Carneiro de Souza, Mariana Lima Brito, Clarice Oliveira Santos, Marcia Maria
Carneiro Oliveira.

Software: Andressa Silva Carneiro de Souza, Mariana Lima Brito, Clarice Oliveira Santos, Marcia Maria
Carneiro Oliveira.

Supervision: Andressa Silva Carneiro de Souza, Marcia Maria Carneiro Oliveira.

Validation: Andressa Silva Carneiro de Souza, Marcia Maria Carneiro Oliveira.

Display: Andressa Silva Carneiro de Souza, Marcia Maria Carneiro Oliveira.

Drafting - original draft: Andressa Silva Carneiro de Souza, Maria Carolina Orthiz Whitaker, Claudia Nery
Teixeira Palombo, Rita Fernandes, Vitor Manuel Costa Pereira Rodrigues, Mariana Lima Brito, Clarice Oliveira
Santos, Marcia Maria Carneiro Oliveira.

Writing - proofreading and editing: Andressa Silva Carneiro de Souza, Maria Carolina Orthiz Whitaker, Claudia
Nery Teixeira Palombo, Rita Fernandes, Luciana Mara Monti Fonseca, Bruno Miguel Borges de Sousa Magalhaes,
Vitor Manuel Costa Pereira Rodrigues, Marcia Maria Carneiro Oliveira.

https://doi.org/10.56294/saludcyt20251528


https://doi.org/10.56294/saludcyt20251528

