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Aspiration Risk: Development of a
Learning Object for Nursing Using
Gastric Ultrasonography

Risco de Aspira¢do: Criacdo de Objeto de Aprendizagem para Enfermagem Utilizando Ultrassom Gastrico
Riesgo de Aspiraciéon: Desarrollo de Un Objeto de Aprendizaje para Enfermeria Mediante Ecografia Gastric

RESUMO

Objetivo: Desenvolver um protoétipo de objeto de aprendizagem para apoiar profissionais de enfermagem na realizacdo da
ultrassonografia gastrica em internados na Unidade de Terapia Intensiva. Método: Estudo exploratério e descritivo, voltado a
criacdo de um objeto de aprendizagem para auxiliar o uso do ultrassom gastrico por enfermeiros. Resultado: Desenvolvido um
card interativo com QR Code, destinado ao ensino da ultrassonografia géstrica e da avaliacao do risco de broncoaspiragao. O
protétipo foi avaliado por 17 participantes por meio de formulario eletrénico. Conclusao: O material mostrou-se Util para ampliar
conhecimentos e desenvolver habilidades. Com base nas sugestoes dos participantes, foi elaborada uma versao aprimorada do
card, tornando-o mais completo e aplicavel a pratica clinica e ao processo de ensino assistencial.

DESCRITORES: Ultrassonografia; Aprendizagem; Enfermagem; Aspiracdo Respiratoria de Contetdos Gastricos; Unidades de
Terapia Intensiva.

ABSTRACT

Objective: To develop a prototype learning object to support nursing professionals in performing gastric ultrasonography in
patients admitted to the Intensive Care Unit. Method: Exploratory and descriptive study aimed at developing a learning object
to support nurses in the use of gastric ultrasound. Results: An interactive card with a QR Code was developed to support the
teaching of gastric ultrasonography and the assessment of aspiration risk. The prototype was evaluated by 17 participants
through an electronic questionnaire. Conclusion: The material proved useful for expanding knowledge and developing skills.
Based on the participants’ suggestions, an improved version of the card was developed, making it more comprehensive and
applicable to clinical practice and nursing education.

DESCRIPTORS: Ultrasonography; Learning; Nursing; Respiratory Aspiration of Gastric Contents; Intensive Care Units.

RESUMEN

Objetivo: Desarrollar un prototipo de objeto de aprendizaje para apoyar a los profesionales de enfermeria en la realizacién de
la ecografia gastrica en pacientes ingresados en la Unidad de Cuidados Intensivos. Método: Estudio exploratorio y descriptivo,
orientado al desarrollo de un objeto de aprendizaje para facilitar el uso de la ecografia gastrica por enfermeros. Resultados: Se
desarrolld una tarjeta interactiva con cédigo QR, destinada a la ensefianza de la ecografia géstrica y la evaluacién del riesgo de
broncoaspiracion. El prototipo fue evaluado por 17 participantes mediante un formulario electrénico. Conclusion: El material
demostro ser Util para ampliar conocimientos y desarrollar habilidades. A partir de las sugerencias de los participantes, se elaboré
una versién mejorada de la tarjeta, haciéndola mas completa y aplicable a la practica clinica y al proceso de ensefianza en
enfermeria.

DESCRIPTORES: Ultrasonografia; Aprendizaje; Enfermeria; Aspiracién Respiratoria de Contenidos Gastricos; Unidades de
Cuidados Intensivos.
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extension of the physical examination
to complement the diagnostic evalua-
tion of patients. This focused bedside
ultrasound technique is called point-
of-care ultrasound (POCUS)'.

In this context, the relationship
between nursing practice and ultraso-
nography began with Federal Council
Opinion No. 206/2015/COFEN re-
garding the performance of obstetric
ultrasonography, which was subse-
quently regulated by COFEN Resolu-
tion No. 627/2020, with the aim of
achieving greater autonomy in patient
care. Furthermore, another opinion
issued by the Federal Council, No.
243/2017/COFEN,
standardization of the procedure for

pertains to the

the insertion, securing, maintenance,
and removal of peripherally inserted
central catheters (PICCs) by nurses
with the aid of ultrasound 3.
Recently, the Federal Nursing
Council (COFEN) approved Resolu-
tion No. 679/2021, which regulates
the performance of bedside and pre-
hospital ultrasound by nurses. Thus,
registered nurses must have specific
training in ultrasound, and they are
prohibited from issuing ultrasound re-
ports or using ultrasound for the pur-
pose of nosological diagnosis. In this
context, COFEN establishes as a pro-
fessional right the ability to practice
nursing with autonomy and safety °.
With the use of POCUS, gastric
ultrasound allows for the qualitative
and quantitative assessment of gastric
contents, distinguishing between an
empty stomach and the presence of
solid or liquid contents, and contrib-
uting to the stratification of the risk of
bronchoaspiration. Thus, POCUS be-
comes an important tool for assessing
gastric contents and aiding in clinical
decision-making, especially when the
risk of aspiration is uncertain® .
Nurses are qualified to perform
ultrasound examinations; however,
its use is still relatively new in pro-
fessional practice and has been given
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little attention in academic training,
highlighting the need for educational
materials and protocols’. Given this,
the research question was: Do nursing
professionals have the skills to per-
form gastric ultrasound to assess the
risk of bronchoaspiration? The objec-
tive was to develop a prototype learn-
ing object aimed at nursing profes-
sionals to facilitate the performance
of bedside gastric ultrasound in adult
patients admitted to the intensive care
unit, with the goal of assessing the risk
of bronchoaspiration.

METHOD

This is an exploratory and de-
scriptive study, classified as applied
research in technology development,
conducted in October 2024, with the
objective of developing a prototype
learning object to facilitate the use
of gastric ultrasound by nursing staff.
The prototype was developed based
on the scientific literature and consists
of a physical, visual card placed next
to the ultrasound machine, containing
step-by-step instructions for gastric
ultrasonography and a QR code pro-
viding access to an educational video,
thereby facilitating consultation and
learning of the technique.

The study was conducted at a uni-
versity hospital located in the city of
Rio de Janeiro, in a surgical cardiac
intensive care unit, where activities
took place in a structured training en-
vironment configured to simulate a
hospital bed equipped with an ultra-
sound machine, and in a general ICU,
where data collection took place in
a real clinical setting, at the bedside,
during physical examinations of hos-
pitalized patients conducted by nurs-
ing students.

The study participants were nurs-
ing students from public and private
universities who were completing
their supervised clinical rotations, as
well as nursing residents from pro-
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grams rotating through the unit. Ex-
cluded from the study were students
and residents on leave, those who
had graduated, and volunteers who,
during the examination, presented
any changes in clinical findings that
required intervention or action by the
multidisciplinary team.

The prototype was developed in
five phases: analysis, design, devel-
opment, implementation, and evalu-
ation, involving nursing students and
residents. During the analysis phase,
a literature review on ultrasound tech-
niques was conducted, while the de-
sign phase focused on pedagogical
and technological strategies for devel-
oping a visual and user-friendly edu-
cational tool. Evaluation was conduct-
ed using a Likert scale for satisfaction
and usability, with a random, purpo-
sive, and non-probabilistic sample of
nursing students and residents.

To characterize the research sam-
ple, a Google Forms® questionnaire
was used to gather participant infor-
mation. This questionnaire also col-
lected data from the Likert scale fol-
lowing the use of ultrasound with the
prototype, and the Informed Consent
Form (ICF) for participation in the
study was included in this same ques-
tionnaire.

For data analysis, responses were
extracted from the Coogle Forms®
summary and grouped and catego-
rized by dimensions: 1) Visualization
and design of the Card using the Likert
scale; 2) Understanding of the topic
using the Likert scale; 3) Participants’
opinions. The scale consisted of five
response options, namely: strongly
agree, agree, neither agree nor dis-
agree, disagree, and strongly disagree.
Subsequently, charts were generat-
ed using the Coogle Forms® platform
software, containing the participants’
responses for further analysis.

It should be noted that this study
is part of a scientific research proj-
ect titled: “Pulmonary Congestion in
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Heart Failure: The Use of Ultrasound
by Nurses,” and is in accordance with
Resolution No. 466 of 2012 of the
National Health Council, which reg-
ulates research involving human sub-
jects and was approved by the Sub-
stantiated Opinion of the Institutional
Review Board (IRB) 6.268.007. The
objective of this project is to develop
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learning materials using ultrasound.
RESULTS

As a result of this research, a pro-
totype of a learning object (LO) was
developed using a visual representa-
tion of an instrument (Card) linked to
a QR code, which directs the user to

an explanatory video to assist in per-
forming a gastric ultrasound exam.

Figure 1: Front view of the first version of the LO prototype for performing a gastric ultrasound exam. Rio de Janeiro, 2024.

Instrugdes:

o Ligue o aparelho de USG;

(235
Cco

ha o Probe (tra
o aparelho;

nsdutor) convexo e

abeceira a 45 graus;

o Posicione o paciente em posicao supina.
Caso fique de dificil analise, troque a posi¢ao
para decubito lateral direito;

o Exponha o abdémen superior do paciente;

mica de
regiao epigastrica,
adamente 3 a 4cm abaixo do
apéndice xifoide);

o Coloque gel no Probe;

vertical com o

o Realize a insonacédo do estomago;

ANTRO
GASTRICO

Avaliacdo qualitativa: realize a interpretacao
das imagens;

@ Antro vazio: pequeno e colapsado
(aparéncia de olho de boi).
Indica baixo risco de broncoaspiracao

@ Antro contendo volumes variados de
liquidos/fluidos: redondo e distendido.
Indica baixo risco <1,5ml/kg
ou alte risco >1,5ml/kg.

@® Antrocontendo dos: redondo e
distendido (apa ia de vidro fosco)
Indica alto risco de broncoaspiraca

0 Avaliagao quantitativa: realizar no antro
contendo liquidos ou quando ha duvidas na
) qualitativa;

alize a medi¢do do antro gastrico;

12.1- Ao encontrar o antro, aperte a tecla que
ird congelar a suaimagem.

te a tecla do seu USG que realizara

a medida céfalo caudal (+).

Faca o mesmo para a medida antero

“+4+” - CEFALO CAUDAL (CC)
“XX” - ANTERO POSTERIOR (AP)

Source: The authors, 2024.
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Figure 2: Back of the first version of the LO prototype for performing a gastric ultrasound exam. Rio de Janeiro, 2024.
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peso do paciente;

0 G fique o risco de broncoaspiragédo de
acordo com os resultados encontrados.

Acesse através do grcode o
video explicativo da técnica.

Instrumento
desenvolvido por:

Gabriella de Carvalho Lourengo
de Souza e Marcella Barreto Maia
Caldas

Internas em Enfermagem

Andrezza Serpa Franco e
Elson Santos de Oliveira

Orientadores

UVA

Universidade
Veiga de Almeida

Técnica para realizar
Ultrassonografia do
estdmago e avaliar
o risco de
broncoaspiracao

Um instrumento que ira auxiliar na
prdtica clinica do USG gdstrico.

Source: The authors, 2024.

The study included 17 volunteers,
10th-semester
ing students and 3 nursing residents.

comprising 14 nurs-
Participants received the Card and
watched the explanatory video via the
QR code before performing the ultra-
sound. After the practice session, they
assessed their satisfaction with and
the usability of the prototype using a
Likert scale in a Google Forms® sur-
vey. The data were compiled and pre-
sented in graphs based on the respons-
es obtained.

DISCUSSION

Regarding prior experience with
ultrasound, 47.1% of the participants
had never used the device at the bed-
side, indicating that the practice of
POCUS is still in its early stages in
nursing. The limited availability of
equipment and the lack of systematic
training in undergraduate programs
hinder the learning of the technique,
reinforcing the need for academic
updates and professional training to
ensure its proper use in clinical prac-
tice>” .

Regarding the legibility of the fonts
used on the card, 64.7% of participants
strongly agreed and 35.3% agreed.

Regarding the colors, 70.6% strong-
ly agreed and 29.4% agreed with the
choice made. These results demon-
strate good acceptance of the visual
elements of the material, highlighting
the importance of appropriate graphic
design to organize information clearly
and facilitate understanding®>'° .
Regarding the images used on the
card, 88.2% of participants agreed or
strongly agreed that they were appro-
priate, while 5.9% remained neutral
and 5.9% disagreed, indicating good
acceptance, although there is a need
to improve the clarity of the images. As
for the clarity of the instructions, 100%
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of the participants agreed or strongly
agreed, reinforcing the importance
of objective communication in the
teaching-learning process. This result
is significant, especially since no pri-
or training was provided, highlighting
the card’s potential as an instructional
resource to support learning'’ .

Regarding the influence of the ul-
trasound machine model on the card’s
applicability, responses were mixed:
35.3% strongly agreed, 23.5% agreed,
17.6% were neutral, and 23.5% dis-
agreed. A lack of standardization
of equipment at the facility was ob-
served, along with difficulties in its
use, requiring the researchers to inter-
vene to turn on the machine and con-
nect the probe. In this context, stan-
dardizing technologies can minimize
variables'?

Regarding learning how to use

Figure 3:

Instrugdes:

o Ligue o aparelho de USG;

Escolha o Probe (transdutor) convexo e conecte
no aparelho;

o Eleve a cabeceira 4 45 graus;

Posicione o paciente em posicéo supin
Caso fique de dificil analise, troque a posi¢do
para decubito lateral direito;

e Exponha o abdémen superior do paciente;

o Localize a regido sonoanatomica de inter:
Antro gastrico (regido epigastrica, aprox 3
abaixo do apéndice xifoide);

=> APENDICE XIFOIDE

> REGIAO
EPIGASTRICA

Coloque gel no Probe. Certifique-se que ao colocar

o gel apareca aimagem no ultrassom

ione o Probe na posi¢ao vertical com o

para a regido cefélica;

&

Source: The authors, 2024.
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ultrasound and locate the gastric an-
trum, which is relatively straightfor-
ward, it was observed that 58.8% of
participants strongly agreed, 35.3%
agreed, and 5.9% neither agreed nor
disagreed regarding the ease of using
ultrasound and finding the gastric an-
trum. Although it is a new and recent-
ly implemented technology, handling
POCUS was not particularly difficult,
though it required more prior training
tailored to the specific features of the
available device.

Regarding the possibility of learn-
ing to assess the risk of aspiration us-
ing the explanatory images and the
calculation presented on the card, it
was found that 64.7% of participants
strongly agreed, 29.4% agreed, and
5.9% disagreed. Despite the high
agreement rate (90%), it was observed
that the researchers had to intervene

t of the final, redesigned card. Rio de Janeiro, 20243

o Realize a insonagéo do estémago;

ANTRO
GASTRICO
POSSUI FORMATO
REDONDO

Realize a interpretacdo das imagens: avaliagdo
qualitativa;
@ Antro vazio: pequeno e colapsado:
aparéncia de “olho de boi”.
Indica baixo risco de broncoaspiragio.

ANTRO
GASTRICO

@ Antro contendo sdlidos em estégio inicial: redondo
edistendido; aparéncia de “vidro fosco”
Indica alto risco de broncoaspiragao.

ANTRO
GASTRICO

@ Antro contendo sélidos em estagio tardio:
redondo e distendido;
aparéncia hiperecoico -muite cinza
Indica alto risco de broncoaspiragio.

ANTRO
GASTRICO

to assist with performing the calcu-
lation. Calculating gastric content is
not a simple task. Thus, it is clear that
despite the explanation provided on
the card, there is still a need for prior
training on the subject.

In the evaluation of the video as
an instructional resource, it was found
that 76.5% of participants strongly
agreed, 17.6% agreed, and 5.9% re-
mained neutral regarding its effective-
ness in explaining the technique. The
video, accessible via the QR code pro-
vided on the card, visually presents all
the steps necessary to perform gastric
insonation, in line with the written
content.

Thus, based on the participants’
feedback and the analysis of the re-
sults obtained, a new learning tool
was developed.

@ Antro contendo volumes variados
de liquidos/fluidos: redondo e distendide.
Indica baixo risco <1,5ml/kg
ou alto risco >1,5ml/kg.

ANTRO
GASTRICO

@ Antro contendo liquidos com bolhas
de gases: aparéncia de “noite estrelada“.
Indica baixo risco <1,5mi/kg
ou alto risco >1,5ml/kg.

Avaliagdo quantitativa: realizar no antro contendo
liquidos ou quando ha duvidas na avaliagdo
qualitativa;

Para realizar a aval o quantitativa: faga a
medi¢do do antro 0;

12.1- Ao encontrar o antro, aperte a tecla que

ira congelar a sua imagem

12.2- Aperte a teclado seu USG que realizara a
: a imagem. Siga at
extremidades do antro e realize a medida
céfalo caudal (distancia 1).

12.3- Faca o mesmo para a medida antero
posterior (distancia 2). Di forma,
aparecerd as 2 medidas na tela.
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Figure 5: Back of the final revised card. Rio de Janeiro, 2024.
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@ Identifique a |

2saegl

FEEITERzEES
Friigmsratsess

Acesse através do grcode o video
explicativo da técnica.

Instrumento
desenvolvido por:

Gabriella de Carvalho Lourenco de Souza
e Marcella Barreto Maia Caldas

Internas em Enfermagem

Andrezza Serpa Franco
e Elson Santos de Oliveira

UVA

Universiciade
Vega de Almeids

Rio de Janeiro, 2024.

Técnica para realizar
Ultrassonografia do
estdmago e avaliar

o risco de
broncoaspiracao

Um instrumento que ird auxiliar na
pratica clinica do USG gdstrico.

Source: The authors, 2024.

Regarding the changes made to the
card, an image was added to illustrate
the anatomical location of the gastric
antrum, given the difficulty observed
in identifying it. The image quality
was also improved, and new represen-
tations of the stomach under different
conditions were added, including ear-
ly-stage solid contents, late-stage sol-
id contents, and liquid contents with
gas bubbles. In addition, the table was
modified to improve the presentation
and comprehension of the informa-
tion.

CONCLUSION

@ (® DO https:/doi.org/10.36489/nursing. 2026v32i341p22302-22322
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During the practical sessions, the
participants showed great enthusi-
asm, especially for learning how to
use ultrasound and for identifying the
gastric antrum. This enthusiasm may
have influenced their responses to the
questionnaire, introducing a potential
confounding bias between the knowl-
edge acquired and the excitement ex-
perienced during the activity. The OA,
developed in card format, proved sat-
isfactory, contributing

to the acquisition of theoretical
and practical knowledge and the de-
velopment of skills in gastric ultraso-
nography and the assessment of the
risk of bronchoaspiration.

Revista Nursing,

Despite the positive results, dif-
ficulties were identified in handling
the equipment and in understanding
anatomical and physiological aspects,
highlighting the need for prior, sys-
tematic training. The participants’
contributions allowed for the refine-
ment of the prototype, making it more
comprehensive and better suited to
practical demands. It is concluded
that the OA shows potential as a com-
plementary strategy in nursing educa-
tion and in improving the quality of
care; further studies with larger sam-
ples and different clinical settings are
recommended.
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