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ABSTRACT

Obijective:to create an educational material for preschool teachers to middle school teachers regarding the needed behavior and care
to be done during a daily basis towards children living with type 1 Diabetes Mellitus. Method: descriptive exploratory study conducted
in five stages: exploratory research, selection of topics to be addressed in the video, literature research on the selected topics, script
production and video development. Topics with a knowledge deficit greater than 70% were included and visual techniques were used
thatincrease cognitive load and engagement. Results: 4 articles were chosen, analyzed, and the selected topics were incorporated. The
produced video addresses the main knowledge deficits about Type 1 Diabetes among teachers, based on reliable diabetes guidelines.
Conclusion and implication for practice: the video proves to be an easily accessible tool, quick to watch, facilitating its use. Thus,
it is concluded that the material resulting from this study serves as a facilitator for diabetes education in schools.

Keywords: Diabetes Mellitus, Type 1; Faculty; Health Education; Instructional Film and Video; Knowledge.

Resumo

Objetivo: elaborar um video educativo para professores do Ensino Infantil e Fundamental sobre os cuidados e condutas que precisam
ser tomadas durante o dia a dia escolar de criancas com Diabetes Mellitus Tipo 1 (DM1). Método: estudo descritivo exploratério
realizado em cinco etapas: pesquisa exploratéria, selecao dos tdpicos a serem abordados no video, pesquisa na literatura sobre os
topicos selecionados, produgéo do roteiro e elaboragdo do video. Foram incluidos os topicos com déficit de conhecimento maior que
70% e utilizadas as técnicas visuais que aumentam a carga cognitiva e o engajamento. Resultados: elegeram-se quatro artigos, os
quais foram analisados, e os topicos selecionados. O video produzido aborda os principais déficits de conhecimento dos professores
em relacdo ao DM1 e apresenta informagdes oriundas de diretrizes médicas confiaveis sobre a DM. Concluséo e implicagéo para
pratica: o video demonstra ser uma ferramenta de fécil acesso, de rapida visualizacao, facilitando a sua utilizagéo e aplicagdo. Com
isso, conclui-se que o material resultante deste estudo se mostra como um facilitador da educagdo em DM nas escolas.

Palavras-chave: Conhecimento; Diabetes Mellitus Tipo 1; Educagdo em Saude; Filme e Video Educativo; Professores.

RESUMEN

Objetivo: desarrollar un video educativo para maestros de jardin de infantes y escuela primaria sobre el cuidado y los comportamientos
requeridos durante la vida escolar diaria de nifios con Diabetes Mellitus Tipo 1 (DMT1). Método: este estudio descriptivo y exploratorio
se realiz6 en cinco etapas: investigacion exploratoria, seleccion de temas a ser cubiertos en el video, busqueda bibliografica sobre
los temas seleccionados, produccion de guion y produccion de video. Se incluyeron temas con un déficit de conocimiento superior al
70% y se utilizaron técnicas visuales que aumentan la carga cognitiva y el compromiso. Resultados: se seleccionaron y analizaron
cuatro articulos y se seleccionaron los temas. El video aborda los principales déficits de conocimiento de los maestros con respecto
alaDMT1 y presenta informacién de guias médicas confiables sobre la DMT1. Conclusién e implicaciones para la practica: El
video demuestra ser una herramienta de facil acceso y rapida visualizacion, facilitando su uso y aplicacién. Por lo tanto, concluimos
que el material resultante de este estudio puede facilitar la educacion sobre la DM en las escuelas.

Palabras clave: Conocimiento; Diabetes Mellitus Tipo 1; Docentes; Educacion en Salud; Peliculas y Videos Educativos.
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INTRODUCTION

Diabetes mellitus (DM) is a metabolic disorder characterized
by persistent hyperglycemia resulting from a deficiency in insulin
production or action, or both mechanisms." DM is considered
one of the main public health challenges because, unlike other
chronic conditions, it has affected an increasing number of
people of working age, leading to a decline in quality of life and
an increase in premature deaths, in addition to high costs for
control and treatment.?

DM can be classified according to its etiopathogenesis,
including Type 1 Diabetes Mellitus (DM1) and Type 2 Diabetes
Mellitus (DM2). DM2 is the most common type in the general
population, associated with obesity and aging. It is caused by
insulin resistance, partial deficiency of insulin secretion by beta
cells, and changes in incretin secretion.? DM1, on the other hand,
is a complex disease involving a combination of factors, such
as genetic susceptibility, immune dysregulation, and exposure
to environmental triggers.* It is characterized by the destruction
of pancreatic beta cells, which produce insulin, through an
autoimmune response. When approximately 90% of the cells
are destroyed, DM1 becomes clinically symptomatic.®

DM1 can be diagnosed at any age and is the most common
type of DM in children and adolescents.® Its manifestation is acute,
with obvious signs and symptoms characteristic of hyperglycemia,
such as polyuria, polydipsia, nocturia, enuresis, and weight loss,
which may be accompanied by polyphagia, behavioral disorders,
decline in school performance, and blurred vision.*

Glycemic control in people with DM1 involves constant
glucose monitoring, dietary planning and changes, physical
exercise, and insulin administration.” Adding to this the fact that
preschool students spend an average of six hours a day at school,
while elementary school students spend five hours a day,® it is
essential that the entire school staff know how to recognize the
symptoms and know how to act in cases of both hypoglycemia
and hyperglycemia.’

However, several studies on school staff knowledge of DM1
show that there is a knowledge gap on the subject.®'® During
school hours, staff are responsible for the safety and care of
students, so it is extremely important that they are trained to provide
supportin cases of hypoglycemia or hyperglycemia, in addition to
assisting with glycemic monitoring and insulin administration.' A
trained and qualified school staff can preventimmediate and late
complications caused by these glycemic changes.™

The perception of families of children with DM1 is that most
schools do not have the structure or technical preparation to
receive these students. According to them, “there is a lack of
knowledge among teachers on the subject, a lack of appropriate
places for insulin administration, inadequate school meals, and
the absence of a nurse or health professional qualified to care
for students with special needs.”'®¢ While it is difficult for parents
and students to trust that school staff will know how to deal with
DM, professionals who lack experience are often frightened by
the responsibility of caring for a student with DM. '

The level of knowledge about DM1 and the confidence
of school educators in dealing with students with the disease,
before and after an education program, increased significantly, as
pointed out by the results of a quasi-experimental study.'” Given
the facts presented, the production and availability of educational
materials on the management of children with DM1, intended for
education professionals, are extremely important to reduce the
risks of both hypoglycemia and hyperglycemia, enabling teachers
to act correctly in the face of possible adversities.

For this reason, the objective of this study was to develop an
educational video for preschool and elementary school teachers
on the care and conduct that should be adopted in the daily
school life of children with DM1.

METHOD

The methodological approach was exploratory, qualitative,
and descriptive. The study was conducted at the Universidade
de Brasilia, Faculty of Ceilandia (UnB/FCE), through the creation
of an educational video aimed at schoolteachers on the care and
conduct of children with DM1, which, according to the literature
review, are less known to these professionals.

The video was produced in the following stages: a) exploratory
research; b) selection of topics to be addressed in the video;
c) literature review on the selected topics; d) production of the
script; e) production of the educational video.

Initially, a literature review was conducted to identify studies
measuring the level of knowledge of education professionals
about DM1. Searches were performed in PubMed/MEDLINE,
the Virtual Health Library (VHL), and the CAPES Journal Portal.
The Health Sciences Descriptors/Medical Subject Headings
(DeCS/MeSH) and Boolean operators were used, generating the
following search strategies: a) “School teacher” OR ‘teacher’ AND
“Diabetes Mellitus, Type 1” AND “Knowledge”; b) “professor” OR
‘school’ AND “Diabetes Mellitus” AND “knowledge.” The presence
of terms in both English and Portuguese in the search strategies
is justified by the variety of databases used (PubMed/MEDLINE
for international literature and BVS [Virtual Health Library Brazil
- VHL] for national literature).

The inclusion criteria were quantitative studies on knowledge
of DM1 among education professionals, available in English,
Portuguese, or Spanish, with access to the full text. Studies
conducted outside Brazil were excluded, as this product is aimed
at Brazilian education professionals.

After selecting the studies, the articles were analyzed to identify
topics related to DM. Based on this analysis, the percentage
of error associated with each topic presented was placed in a
table. When more than one study researched the same topic,
the arithmetic mean was calculated.

Topics with a deficit of over 70% were selected for inclusion
in the video. This percentage was chosen to produce a shorter
video, since, according to the literature,'® the average maximum
engagement time for a video is six minutes, with short videos,
between zero and three minutes, showing less variation in
engagement.
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After selecting the topics to be addressed in the video, to
develop a script with scientifically based information, a search was
conducted on the topics in the guidelines of the following medical
societies: Brazilian Diabetes Society (SBD),'*'% International
Society for Pediatric and Adolescent Diabetes (ISPAD)?"*2, and
International Diabetes Federation (IDF).5

The video was created in a 2D animation format. The illustrations
used were created in Adobe lllustrator® and animated in Adobe
Animate®. Adobe lllustrator® is a graphic design tool that allows
the creation of illustrations with professional precision.>® Adobe
Animate® enables the creation of frame-by-frame animations.?

These tools were chosen because there is integration between
Adobe® software programs, which facilitates the processing of
content from creation to editing, since the software can share
and edit the same files simultaneously. In addition, the authors
are already familiar with these programs.

The video narration was generated using Artificial Intelligence
(Al) viathe Eleven Labs website. This choice was made to ensure
clear audio, without noise or interference from ambient sounds.
Finally, in terms of the video’s structure, it was produced considering
the principles and guidelines for enhancing learning through
videos.'® To increase the cognitive load, important information
was highlighted using keywords marked by changes in color,
size, position, and indicative arrows. To increase engagement,
accessible language and narration with more expressive intonation
were adopted.

The project did not need to be submitted to the Human
Research Ethics Committee (REC), under Resolution No. 466/12 of
the National Health Council (NHC), as it was the production of
an educational video, based on bibliographic research, without
the direct participation of human beings, which does not require
the approval of an ethics committee.

RESULTS

The exploratory research resulted in 334 articles. Of these,
154 were duplicates and 175 were excluded after reading the
title and abstract because they did not meet the inclusion criteria.
Of the five remaining articles, one was excluded because it was
a qualitative research study. In the end, four quantitative articles
were analyzed, all of national origin. The research process is
described in the flow diagram shown in Figure 1.

The topics identified in the analysis of the selected articles
are shown in Table 1. Those with a deficit greater than 70% were:
classification of DM, management of hypoglycemia, causes of
hypoglycemia, recommendations for better glycemic control,
frequency of glycemic monitoring, normal glucose value, fasting
blood glucose value for diagnosis, glycemic monitoring during
exercise, and diagnostic testing.

Unlike the others, the study conducted in Natal, Rio Grande
do Norte, Brazil,” classified the answers as correct, partially
correct, incorrect, and “don’t know.” Table 1 was prepared based
on the sum of the percentages of partially correct, incorrect, and
“don’t know” answers. Despite this, the percentage referring to
the topic “necessary care” was presented by the study with the
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combination of correct and partially correct answers. Therefore, in
Table 1, this topic was the only one in which the error percentage
did not consider partially correct answers. The same study
investigated knowledge about complications related to DM, but
only presented the frequency of responses for each complication,
without directly reporting the percentage of complete responses,
which is why this topic was not included in Table 1.

It is worth noting that all topics with a percentage greater
than 70% were included in the video. Topics with percentages
below 70% may or may not have been mentioned, depending on
the need for explanation to improve understanding of the video.

The video produced in portuguese, illustrated in Figure 2,
is five minutes and 30 seconds long and can be divided into
three main parts: general information about DM, hypoglycemia
management, and blood glucose control during exercise. It is
available at the following link: https://youtu.be/dyR3C7P2VCE.

DISCUSSION

Despite the selection of only eight topics, it is clear that
there is a general lack of knowledge about DM1 among Brazilian
education professionals, as 62.5% of the topics had knowledge
gaps equal to or greater than 50%. These data corroborate
several other studies from different countries, which showed
that schoolteachers’ knowledge about DM1 is inadequate.?>2®

DM1 has a higher incidence in the 5-15 age group,? and is
caused by the destruction of beta cells, which leads to severe
insulin deficiency and, consequently, the need for full insulin
therapy as treatment.® Lack of understanding about the causes and
classification of DM contributes to stereotypes and misperceptions
about the disease, which can hinder treatment, affect the child’s
psychological state, and cause embarrassing situations.

The stigma most commonly reported by people with DM in
a study conducted in the United States®® was that DM was the
result of a failure of personal responsibility, causing patients to
feel judged and blamed for the view that the reason they had DM
was because they ate too much, did not exercise, were lazy, or
were overweight or obese.

A qualitative study®' related to the perception of children
with DM1 about the school environment collected reports from
teachers who did not allow children to eat during episodes of
hypoglycemia, prohibited them from leaving the classroom, and
caused embarrassment on festive occasions due to dietary
restrictions. There is even a report of a situation in which a child
suffered a seizure due to severe hypoglycemia and waited for
the mother to arrive because the teacher did not know how to
act.® Given this, it is possible to see that teachers’ knowledge
about DM can directly influence the glycemic regulation of
children with DM1.

A study identified a relationship between school staff training
and reduced levels of glycated hemoglobin (HbA1c) in children.®
HbA1c is hemoglobin A that undergoes glycation at a terminal
valine in the beta chain and is used as an indicator of the average
blood sugar level throughout the life of erythrocytes. Hemoglobin
A1c monitoring is considered a gold standard test because it
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Figure 1. Flow diagram of the article selection procedure.

allows for the estimation of blood glucose levels over the past
three to four months.*®* The results of the study indicated that
children enrolled in schools whose staff had been trained had
significantly lower HbA1c levels.** In addition, indirect evidence
suggested that residents of countries with structured education
programs had better glycemic control.>

A study investigating the level of knowledge about DM1
among physical education teachers concluded that most
participants did not know in which situations physical exercise
was contraindicated. In addition, 81% of teachers did not perform
capillary blood glucose testing, and among the 19% who did,
only 3.4% performed the measurement before and after physical
exercise—considered the ideal procedure.®

Aerobic physical exercise tends to cause a rapid drop in
blood glucose, while anaerobic and mixed forms of exercise
may be associated with a smaller drop or even an increase in

 ——

Records removed
before screening
Duplicates (n = 154)

Records excluded after
reading the title and
abstract (n = 175)

Publications withdrawn
(n=0)

Publications excluded
Qualitative research

(m=1)

blood glucose.?? During light and moderate physical exercise,
insulin sensitivity is increased by stimulating glucose uptake by
the muscle, which can lead to episodes of hypoglycemia; while
high-intensity exercise stimulates glucose production by the liver
and can lead to hyperglycemia.* To circumvent these effects,
constant monitoring of blood glucose, carbohydrate intake,
and insulin administration is recommended, with the latter two
always dependent on glucose levels and the type of exercise
being performed."

These physiological effects and the care they require make
knowledge about the frequency of glycemic monitoring, procedures
in case of hypoglycemia, and reasoning about carbohydrate
intake, depending on the type of exercise, included in the video
produced, indispensable for physical education teachers.

Younger children with DM1 tend to have more frequent episodes
of hypoglycemia because they exercise more and consume
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Table 1. Percentage of error and average for each topic studied in the selected articles. Brasilia (DF), Brazil, 2023.

Topics Simdesetal.”> Garciaetal.’®* Camargo and Carvalho® Monteiroetal.’® Average
Definition of DM 41.85% 68% 89% X 66.28%
Necessary care X 14% X X 14%
DM classification X 76% X X 76%
Age group 64.67% X X X 64.67%
Concept of hypoglycemia X 62% 32% X 47%
Symptoms of hypoglycemia 22.83% X 58% X 40.41%
Management of hypoglycemia 78.26% X X X 78.26%
What causes hypoglycemia? X X 84% X 84%
Concept of hyperglycemia X X 53% X 53%
Symptoms of hyperglycemia 27.72% X 89% X 58.36%
What causes hyperglycemia? X X 69% X 69%
Treatment 33.7% X X X 33.7%
Recommendations for better control X X X 100% 100%
Medication used X X 21% X 21%
What is a glucometer? X 40% X X 40%
Frequency of glycemic monitoring X X 89% X 89%
Normal glucose value X 72% X X 72%
Fasting bIooFi glucc?se value for « « y 89.7% 89.7%
diagnosis
Glycemic monitoring during exercise X X X 96.6% 96.6%
Contraindications for exercise X X X 41.37% 41.37%
Diagnostic criteria X X X 60.3% 60.3%
Physical assessmen.t before starting « « « 146.6% 146.6%
exercise
Diagnostic examination X X X 84.5% 84.5%
Medical clearance for exercise X X X 37.9% 37.9%

less food, in addition to having a decrease in counterregulatory
hormonal responses to hypoglycemia through autonomic
function.®® During these moments, it is important that there be
immediate intervention so that mild or moderate hypoglycemia
does not progress to severe hypoglycemia.®” And it is for this
reason that knowledge about the management of hypoglycemia
by education professionals is necessary.

The treatment of DM1 is based on the triad of insulin use,
physical exercise, and proper nutrition." However, only one article
questioned the medication used for glycemic control, and none
researched knowledge about how to administer insulin. For this
reason, no information about insulin was included in the video,
which represents a limitation of this study.

Although there is no information about insulin in the video, it
should be keptin mind that young children are notindependent in
making decisions about DM, and when school support is limited,
these children may receive an insufficient amount of insulin.*”

Therefore, it is important that education professionals be better
informed about insulin administration.

In the context of using videos as a teaching strategy, it
has been observed that it enhances the learning process by
stimulating both the visual and auditory channels, providing
multiple approaches to understanding the content.*® A systematic
review showed that educational videos about DM, aimed at
patients themselves, promoted improved care, knowledge,
and self-care, decreased HbA1C, and increased attendance
at complementary exams.*® In another study, an improvement
in educators’ knowledge and confidence in the management of
DM1 was observed, demonstrating the effectiveness of educational
programs and reinforcing the need for educational interventions.”

The Kids & Diabetes in Schools (KiDS) project, created
by the IDF in conjunction with ISPAD and Sanofi Diabetes, has
developed a series of educational materials for school teachers,
parents of children with DM, parents of children without DM, and
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Figure 2. Parts of the video produced in portuguese
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children without DM themselves. Brazil and India were selected as
pilot countries for the dissemination of this material, with training
sessions for teachers and the provision of printed material for
children and their parents in 15 schools in each country. The
implementation of this project had a positive impact on staff
confidence and the school experience of children with DM1.4°

The eight videos produced by the project are available on
the SBD official website. Each video discusses a different topic
related to DM, generating 39 minutes and 28 seconds of content
in total. The video in this study differs from the existing contentin
this project in that it addresses the main content deficits identified
by Brazilian education professionals, presenting more succinct
and quickly accessible content.

This study innovates by integrating national quantitative data
on gaps in teacher knowledge into a digital educational product
adapted to the average engagement time, which increases the
potential for educational impact in Brazilian schools. Future
research may evaluate the effectiveness of the video in real
school contexts and explore its adaptation to other chronic
conditions in childhood.

CONCLUSION AND IMPLICATIONS FOR
PRACTICE

The video produced is an easily accessible and quick-to-view
tool, making itideal for use by education professionals. However,
this study has some limitations that should be considered. The
first relates to the selection of topics covered, which is limited

A partir de 10 anos

Até ~| drms. ) .

=

S

to knowledge deficits greater than 70%, which reinforces the
quality of the selected articles, but consequently excludes some
relevant information, such as insulin administration.

Another limitation is related to the practical applicability of
the content in schools, since the availability of resources, such
as glucometers, test strips, and blood ketone monitors, may vary
among educational institutions, compromising the implementation
of the suggested behaviors. In addition, the small number of
articles included in the review and the lack of standardization in
the categorization of responses in the studies analyzed may have
influenced the selection of topics covered, limiting the scope of
the material produced.

Given the positive impact that educational materials on
health can have on society, further studies are needed to develop
more dynamic, clear, and objective educational tools on relevant
public health topics.

Thus, based on the video production process and previous
research highlighting the benefits of DM education, it can be
concluded that the material developed is a resource with the
potential to facilitate the dissemination of knowledge about the
management of Type 1 Diabetes Mellitus in the school environment.
In addition, it can contribute to clinical practice by providing relevant
and applicable information on the topic, applicable at different
levels of health care, covering actions ranging from prevention
to intervention, treatment, and rehabilitation.

Itis recommended that the video development and evaluation
model be replicated in different educational contexts and with
other health topics, expanding the scope of health education
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in schools. In addition, there is a need to validate the video in
future studies, with the active participation of teachers—the main
target audience for this technology—to verify its applicability,
acceptability, and effectiveness. Itis also suggested that the impact
of the video as an educational tool be measured, considering its
possible adaptation for other audiences, such as family members
and caregivers, which could expand its potential reach and
contribution to health care.
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