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Abstract

Objective: developing, validating, and implementing educational-therapeutic technology in the format of
an institutional standard protocol aimed at the care of children with type 1 diabetes mellitus. Method: a
methodological study was carried out in a public hospital in the Federal District of Brazil with the
participation of seven nurses in the validation stage and five children and their family members in the
implementation stage between August/2021 and October/2022. The validation was carried out online
using a Likert scale instrument, and an analysis using the Content Validity Index and the Intraclass
Correlation Coefficient was performed. During the health education session, in-person interviews were
conducted, and notes were taken in the field diary. Results: The developed technology raised topics
related to the daily care of children and diabetes mellitus disease. Validation achieved an agreement rate
of 0.78% and a correlation coefficient of 0.525. The implementation stage identified potentialities and
weaknesses regarding health care. Conclusion: the protocol was considered comprehensive, thus
promoting adherence to treatment and supporting quality and safe care.

Descriptors: Pediatric Nursing; Validation Study; Health Education; Diabetes Mellitus, Type 1; Educational
Technology
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Resumo

Objetivo: desenvolver, validar e implementar tecnologia educativo-terapéutica, no formato de protocolo
institucional padrao, destinada ao cuidado da crianca com diabetes mellitus tipo 1. Método: estudo
metodoldgico, realizado em hospital publico no Distrito Federal, participaram sete enfermeiros na
validacao, cinco criancas e familiares, na implementacdo, entre agosto/2021 e outubro/2022. Realizou-se
validacdo de maneira on-line, utilizado instrumento de escala do tipo Likert e analise pelo indice de
Validade de Conteudo e Coeficiente de Correla¢do Intraclasse. Na sessao educagdo em salude, de maneira
presencial, foram realizadas entrevistas e anota¢des no didrio de campo. Resultados: tecnologia
elaborada apresentou assuntos relacionados aos cuidados diarios de criancas e a doenca diabetes
mellitus. A validagao alcangou um indice de concordancia de 0,78%, coeficiente de correlagdo de 0,525. A
implementacdo identificou potencialidades e fragilidades relacionadas no cuidado da saude. Conclusédo:
considerou-se o protocolo abrangente, promovedor na adesado ao tratamento subsidiando cuidado com
qualidade e seguranca.

Descritores: Enfermagem Pediatrica; Estudo de validacdo; Educacdo em Saude; Diabetes Mellitus Tipo 1;
Tecnologia Educacional

Resumen

Objetivo: desarrollar, validar e implementar tecnologia educativo-terapéutica, en formato de protocolo
institucional estandar, destinada a la atencién de nifios con diabetes mellitus tipo 1. Método: estudio
metodoldgico, realizado en un hospital publico del Distrito Federal, En la validacién participaron siete
enfermeros, cinco nifios y familiares, durante la implementacion, entre agosto/2021 y octubre/2022. La
validacién se realiz6 en linea, mediante un instrumento de escala tipo Likert y el anlisis mediante el indice
de Validez de Contenido y Coeficiente de Correlacién Intraclase. En la sesién de educacién en salud se
entrevistas de forma presencial y se tomaron notas en el diario de campo. Resultados: la tecnologia
elaborada presenté temas relacionados con el cuidado diario de los nifios y la enfermedad diabetes
mellitus. La validacién logré una tasa de acuerdo del 0,78% y un coeficiente de correlacién de 0,525. La
implementacion identificd las potencialidades y debilidades relacionadas en la atencion de salud.
Conclusién: el protocolo se consideré integral, eficaz en la promocién de la adherencia al tratamiento, y en
el ofrecimiento de una atencion segura y de calidad.

Descriptores: Enfermeria Pediatrica; Estudio de validacién; Educacion en Salud; Diabetes Mellitus Tipo 1;
Tecnologia Educacional

Introduction

Chronic health diseases involve biological, psychological or cognitive conditions, which
may lead to dependence on certain medications and the use of devices for continuous care
focused on the health and life quality of children and their family members. Diabetes Mellitus
represents a growing public health problem and is related to several aspects such as rapid
urbanization, sedentary lifestyle, disease awareness, and clinical management by health

professionals.’
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Diabetes Mellitus (DM1) has an increasing incidence, which is triggered by a variety of
socioeconomic, demographic, environmental, and genetic factors. It is estimated that 1.1 million
children and adolescents live with DM1.? Studies have shown that Brazil has the highest
number of cases in the age group between zero and 14 years old and that health education is
one of the main measures used to control the disease.'?

The access to relevant information, from the moment of receiving the diagnosis of DM1
to its treatment process, encourages these individuals to get involved in their health conditions.
The complexity of this condition in everyday life entails the promotion of health education. In
this sense, there are technological resources that can facilitate the promotion of health
education for people with DM1, both in terms of understanding the disease and during their
treatment, thus strengthening their self-care. Due to the complexity of this situation, an
educational-therapeutic technology (ETT) was chosen in the format of an institutional standard
protocol (ISP) to support educational actions by health professionals focused on caring for
hospitalized children with DM1.*The use of ETT consists of a practical and effective way of
providing information on important aspects for the efficiency of a given treatment and its follow
up, in addition to promoting health in the daily lives of people with diabetes.”®

Health education encourages individual and family responsibility while managing the
promotion and treatment of DM1. Communication is the main empowering vehicle of any
individual. Therefore, the professional must opt for a person-centered approach, as scientific
literature demonstrates that individualized care is effective in encouraging change and helping
patients achieve good metabolic control.”

In the context of the pediatric population, educators of children with DM1, regardless of
their level of care, are encouraged to develop educational technologies that facilitate their work
process, reinforcing it with a playful resource. This resource allows professionals to use their
technical-scientific expertise to share knowledge, thus improving the quality of care they
provide.”®

The relevance of this study includes the use of the ETT as an instrument that assists
management and care, thus providing users with new meanings and experiences that will
contribute to the development of protective factors for their health. Several ETTs have been
developed and validated with the aim of contributing to the care of children with DM1.°

The objective of this study was to develop, validate, and implement an ETT in the ISP
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format aimed at caring for children with DM1.

Method

This is a methodological study about the development and validation of an ETT in the
ISP format, focused on providing health education sessions for children with DM1, carried out
between August 2021 and October 2022.° This whole process was developed through four
stages: |. bibliographic research; Il. development of the ETT; lll. content validation; and IV.
implementation, in which the activity, a health education session, was carried out with an
educational-therapeutic approach.

The study was developed in a public hospital in Brasilia, a reference in maternal-child
care in the Center-West region of Brazil, linked to the State Department of Health of the Federal
District (SDH-FD) and belonging to the South Regional Health Coordination. This is a teaching
hospital that, in addition to providing health care to the population, develops human resources
training activities, being, above all, a reference unit in procedures with greater technological
density. It is a training, teaching, and performance center for relevant areas of expertise

involving children's health.

Stage I: bibliographical research for developing the ETT

From September to November 2021, non-systematized research was used to obtain
technical references on the topic, which led to the following materials: Guideline of the Brazilian
Diabetes Society 2019-2020," Basic Care Booklet for the care of people with chronic Diabetes
Mellitus, No. 16,"° clinical protocol and therapeutic guidelines for type 2 Diabetes Mellitus,"" in
addition to instruction manuals supplied by the manufacturers of the materials used for
glycemic monitoring and insulin therapy. In this sense, the topics that would compose the ISP
content have been determined, which included self-care, resources, glycemic monitoring, waste
disposal, and updated recommendations on the care of people with DM1. The choice of
content is linked to the autonomy of the person or family member regarding the self-care of the

patient with DM1 once the child is discharged from the hospital.

Stage lI: development of the ETT
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The technological content, in the ISP format, developed by a team of researchers
between December 2021 and February 2022, includes title; action to be carried out; sector
where it would be used; name of the head researcher; responsible professional; material to be
used; procedural guidelines; description of the steps to be carried out before, during and after;
expected results; references.

The necessary resources for implementing the ISP were listed as follows: glucometer,
blood glucose test strips, lancing device and lancets; fabric doll with polymer material,
instructional therapeutic toy (ITT) made with Ethylene-vinyl acetate (EVA); insulin syringes vial of
Neutral Protamine Hagedorn (NPH) and Regular insulin, insulin refill, permanent and disposable
insulin pen; alcohol swab or cotton balls moistened in 70% alcohol solution; procedure gloves;
patient’s printed insulin prescription; printed blood glucose diary template.

The ITT used in the health education session is made of virgin silicone fiber 100%
polyester (filling foam) and non-woven fabric (TNT); it can be fully disinfected with 70% alcohol,
and its disinfection is recommended at each session. It can be pierced with both lancets and
needles under the supervision of a responsible adult to avoid accidents and contamination by
children; hair and outfits are removable, which makes it possible to change colors for greater

resemblance to each child (Figure 1).

Figure 1- Representation of the therapeutic toy used in the health education session.

Stage lll: ISP validation

From March to July 2022, this ISP was validated by expert judges. For the selection
process, an adaptation of the Fehring criteria'* were used as a reference. To be considered an
expert, a minimum score of five points was stipulated.

The selection of eligible experts was carried out through searches made on the Lattes

Platform. The “search curriculum” option was selected, and the “subject” filter was used, along
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"o,

with the following keywords: “diabetes mellitus” “validation studies,” “health education,” and
“educational technology”; the options “doctors” and “other researchers” were also selected.
Once a professional who fulfilled the referred prerequisites was identified, he/she would be
asked to recommend others who also met the criteria, thus featuring a snowball sampling.

The criteria for selection included professionals with a master's or doctorate degree
and/or professional experience in caring for children with diabetes and/or any scientific
production in the field of instrument validation. It must be noted that an odd number of experts
was essential to avoid eventual ties regarding the opinions given during the validation stage.

To prepare the survey in the Likert format, we chose to use a validated instrument, '
containing 22 questions, the answers to which would vary between “I agree,” “| partially agree,”
and "l disagree,” with the first answer being considered appropriate for technology validation
purposes, as it added information about the judges’ sociodemographic profile. This instrument
was tested among researchers on the research team and adapted for use in the ISP validation
stage. Below each topic, some space was left for the evaluators’ comments.

The material was sent to the judges by electronic mail (e-mail), and the attachments
included a Free and Clarified Consent Term (FCCT) and an invitation letter with two links, one to
be filled with their sociodemographic characteristics such as level of education, length of
professional experience, and a survey, with information on the technology’s validation.

For data analysis, the Excel program, included in the Microsoft Office Professional Plus,
version 2013, and the International Business Machines (IBM) Statistical Package for the Social
Sciences (SPSS) software, version 23.0, have been used. The Content Validity Index (CVI) and the
Intraclass Correlation Coefficient (ICC) '™ have been calculated. The IVC of 0.78 has been
established as the minimum acceptable value for validation, reinforcing that an ICC close to 1
indicates high agreement between the values of the same group and, if low, that is, close to zero,
it indicates that the values are not similar. The ICC measures the agreement between more
than two evaluators. Currently, it is also a value used to determine the validity of an instrument
based on the agreement between the judges.

Once the validation stage was completed, the ISP was adjusted in accordance with the
validated data and the judges' suggestions, and a pilot test was arranged, which was carried out
in two meetings with the participation of the research team. The following topics were

addressed: initial information about the relevance of patient care, management of the guiding
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question, group relaxation, and further relevant aspects to be addressed. In the pilot test, the
ISP was implemented concomitantly with the ITT, with the presence of a nurse, a child, and their
respective family member. It is noteworthy that these individuals did not participate in the
implementation stage. The pilot test reinforced the fact that the protocol was suitable for being

implemented in educational and health sessions with children and their family caregivers.

Stage IV: ETT implementation

This stage was carried out between August and September 2022. Participants were
chosen for convenience and approached during hospitalization based on the child's clinical
condition. Here are the inclusion criteria during the development of this stage: children
hospitalized with DM1 and their respective family caregivers; in turn, these were the exclusion
criteria: children who did not feel clinically suitable to participate and those with behavioral
disorders, as well as family caregivers with cognitive difficulties. The term “family caregiver” was
chosen to represent a family member who did not have any training in the healthcare area but
who had acquired some experience, a definition adopted by the Brazilian Ministry of Health and
by this study.'®To ensure their anonymity, participants were designated by the term Family
followed by a sequential number from 1 to 5.

The session was personalized, with the collection of data on sociodemographic and
clinical profiling of the participants, which included age, sex, the family caregiver, the person
primarily responsible for accompanying the child, the type of diabetes, the time since diagnosis,
medications in use, whether or not any type of training was performed, how it was performed
and which devices were used for glycemic monitoring; as well as some data on the family
members: main caregiver who will be responsible for handling care and their level of schooling,
and information on how waste was disposed of and what was its final destination.

Before starting the educational session, the researcher came forward, informing their
name and occupation, providing information on the research, its objective, the average
duration of the semi-structured interview, the material to be filled out, in addition to presenting
the FCCT and requesting the signature of the family caregiver, they also requested the child to
sign the Agreement Term, and so the bond between the researcher and the dyad began.
During the session, the doll was used to illustrate the situation. Each participant named the doll

and referred to their own health condition.
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The session was arranged to last approximately 60 minutes. The location was chosen by
the child in accordance with its physical space possibilities. Based on the interview carried out,
the strengths and weaknesses of the dyad in relation to the context of diabetes were identified
and analyzed in light of the daily life of the child with DM1 during the ISP implementation. The
field diary and field observations were used, constituting important tools that made it possible
for researchers to document their reflections in order to analyze the narratives and determine
the profiling of the children and their family caregivers, as well as to report the interaction with

1101 manufacturers'

the EVA doll. The narratives were associated with theoretical references,
instruction manuals. After the initial contact, the steps listed in the ISP were duly followed, and
at each completion, additional information was included in parentheses as field diary notes.

The project was submitted and approved by the SES-DF Research Ethics Committee. The
entire research was based on Resolution No. 466/2012 of the National Health Council of the
Ministry of Health, which ensures the transparency of the process and the privacy of its
participants. It was approved by protocol No. 5.192.420 of January 4, 2022. This research

ensures the privacy and confidentiality of those involved, and they are guaranteed the right to

withdraw consent to participate at any time without causing any damage to them.

Results

Stage I: bibliographical research for developing the ETT

k"% qimed to collect

The research carried out based on the referred framewor
information to produce the ETT. The matrix provided by the Permanent Commission of Health
Care Protocols of the SES-DF was used as a basis, followed by the choices on the type of font
and font size, in which case, the Times New Roman font and font size 10 with left-aligned text. It
is recommended that the ISP is introduced to the child in the presence of the family caregiver
who is accompanying them during the health educational session, as the presence of the family

member is essential for the success of the session and for the child's comfort.

Stage II: development of the ETT

The technology developed was entitled “Institutional Standard Protocol for children and

their family in the therapeutic management of DM1”, consisting of six pages that covered the
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following topics: guidelines, necessary materials, description of the steps (glycemic monitoring,
glucometer, reagent strips, lancing pen and capillary blood glucose testing), insulin therapy
(conservation and validity of sealed insulin in use, transport of unopened packaging, flask, refill,
disposable and permanent pen, insulin syringes, recommended sites for injection, rotation
technique, as well as preparation and injection technique), waste disposal and its final
destination, procedure after session and expected results.

The illustrations were used with the aim of portraying the idea of each topic covered by
the technology. To this end, they were arranged on each page according to the topic presented

(Figure 2). Regarding the written form, it was decided to use topics with explanatory content.

4

|

Figure 2 - Example of a figure presented in the ISP about the recommended sites for insulin injection.

Source: Brazilian Society of Diabetes, 2020’

Stage IlI: ETT content validation

Following the ISP development process, content validation was carried out, with the
feedback of seven judges. The group of judges was made up of nurses with master's degrees
(71.4%) and doctors’ degrees (28.6%).

Table 1 shows the judges' responses for each domain included in the instrument, as well
as its content assessment. The best-rated items with 100% agreement involved domains 5, 8, 12,
13, 14, 15, and 20. The items in which the “| partially agree” score was higher than the “| agree”
score were “layout assessment” and “guidelines,” both with a 57.1% agreement rate.

Itemns that had a mean lower than the CVI established in the study were reviewed and
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modified. Considering the appropriate responses as “l agree” and “| partially agree”, a total CVI
of 1.0 was achieved. In this study, the ICC was 0.525 (95% I.C. -0.103 - 0.899), which represents

moderate agreement between participants.

Table 1 - Descriptive analysis of the survey answered by judges participating in the validation
study of educational technology for children with type 1 diabetes mellitus, Brasilia, 2022

n %
) L . | partially agree 3 42.8
1. Title assessment regarding its clarity | agree 4 571
2. Instrument’s layout assessment | partially agree 4 >7.1
| agree 3 42.8
Items Domain 1: required materials | partially agree 2 286
| agree 5 714
A | partially agree 4 57.1
Items Domain 2: guidelines | agree 3 18
. e | partially agree 2 28.6
I D : fth
tems Domain 3: description of the steps | agree 5 714
. . L | partially agree 4 57.1
I D 4: gl
tems Domain 4: glycemic monitoring | agree 3 128
Items Domain 5: reagent strips | agree 7 100
Items Domain 6: device for obtaining the blood sample | partially agree 1 143
(lancing pen) | agree 6 85.7
s . | partially agree 2 28.6
Items Domain 7: capillary blood glucose testing | agree 5 714
Items Domain 8: insulin therapy | agree 7 100
Items Domain 9: conservation and validity of sealed | partially agree 1 14.2
insulin (flask, refill, or disposable pen) | agree 6 85.7
Items Domain 10: conservation and validity of insulinin | partially agree 1 14.3
use | agree 6 85.7
Items Domain 11: transport of unopened packaging | partially agree 2 28.6
(flask, refill, or disposable pen) | agree 5 714
Items Domain 12: conservation and validity of the
- | agree 7 100
refillable/permanent insulin pen
Items Domain 13: insulin pen | agree 7 100
Items Domain 14: insulin syringes | agree 7 100
Items Domain 15: recommended sites for insulin
S | agree 7 100
injection
o . . | partially agree 1 14.3
Items Domain 16: rotation technique | agree 6 857
o . ) . | partially agree 2 28.6
Items Domain 17: insulin syringe preparation technique | agree 5 714
Items Domain 18: preparation technique of two types of | partially agree 1 14.2
insulin in the same syringe | agree 6 85.7
Items Domain 19: insulin preparation and injection | partially agree 3 42.8
technique with pens | agree 4 57.1
Items Domain 20: waste disposal and its final destination |agree 7 100
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Items Domain 21: procedure after implementing the | partially agree 1 14.3
therapeutic toy | agree 6 85.7
. | partially agree 1 143
I D 22; I
tems Domain 22: expected results | agree 6 857
Overall assessment of the instrument (check that all | partially agree 3 42.8
dimensions were included). Is the instrument
. | agree 4 57.1
comprehensive?
Total 7 100

Adequacy of the ETT after validation by the expert judges

After each item was validated, the judge presented suggestions, a relevant moment for
obtaining constructive criticism, thus enabling improvements in the educational material.

In the content validation related to the ETT title, three judges validated it as partially
adequate. For consisting of a specific population, experts suggested the inclusion of the term
“family,” which was accepted in its final version. Regarding the layout of the instrument, an
expert suggested more playfulness, with the inclusion of photos, especially in the domain
relating to the rotation of injection sites. Therefore, illustrations were added to this topic.

In the initial version of the ISP, a 40-minute duration was stipulated for the health
educational session. However, one of the judges, claiming that this duration was insufficient,
suggested the extension of this time range to encompass every topic of the instrument. The
suggestion was accepted, and the respective amendment was made to the final version, with
the session duration being extended to 60 minutes.

Another judge suggested changing the ISP presentation order, inserting the “guidelines”
above the “required materials,” and proposed changes regarding spelling and accentuation.
Referring to domain 1, “required materials,” three judges responded that they partially agreed. It
was suggested that there be a separation between the topics “glucometer” and “battery,” the
inclusion of the insulin pen, specifying which type would be used, and finally, the inclusion of a
figure of a storage box for transporting and storing insulin. Regarding domain 2, “guidelines,”
four judges responded that they partially agreed and justified their answers. The second
evaluator of this topic suggested a standardization of terms. The third, in turn, suggested the
addition of the phrase “allow the child and accompanying adult to carry out the procedure in
the ITT, under supervision, to avoid accidents and correct possible errors.” Another evaluator

suggested replacing the term “doll” with “simulator”; this observation was appreciated; however,
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it did not interfere with the improvement of the educational material and was therefore
disregarded.

"o u

In relation to domains 3, 4, and 5, referring to “description of the steps,” “glycemic
monitoring,” and “reagent strips”, respectively, suggestions were made regarding the
rearranging of the sequence of the steps, the addition of symptoms of hypoglycemia and
hyperglycemia and the spelling correction of some words. In relation to domains 6 to 10 on
insulin therapy, the following suggestions were made: inclusion of images, exclusion of technical
terms that are irrelevant to the healthcare professional, rewriting of guidelines with greater
detail in order to highlight certain information, correction of formatting errors, and inclusion of
topics.

Regarding domains 11 to 22, which address topics related to transportation and
conservation of insulin, insulin therapy devices, injection sites, preparation and rotation
technique, waste disposal and its final destination, expected procedures after implementation,
and expected results, the experts suggested adding explanations for technical terms, including
images, producing standardized nomenclature, replacing terms and separating topics, all
aiming to simplify the understanding.

The judges carried out the overall validation of the instrument, which was considered
comprehensive by its evaluators. Suggestions from each professional for improving the

material were analyzed and accepted as shown in the final version, available at:

https://drive.google.com/file/d/1hyTrM4H6GNOZ EboFzyKahLE eHLTA/view?usp=drivesdk.

Stage IV: implementation of the ETT

The session took place at the bedside, and strengths and weaknesses in the care
process were identified. In each session, subsidized by the ITT, the child, their family caregiver,
and the resident nurse from the SES-DF Multidisciplinary Child Health Program were present.

Five children aged between four and nine years old participated, as well as their
respective family members, two of whom resided in the Federal District of Brazil and three in
the state of Goias. Of the participating children, three were female, and two were male.
According to the sociodemographic data of the family members, all of them were the children’s

mothers; two had completed higher education, one had incomplete higher education, and two
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had completed high school.

Regarding the children’s clinical data, the time since DM1 was diagnosed varied between
one month and one year, and four received the DM1 diagnosis less than a month ago. All used
human and NPH insulin, three also used Regular insulin, and two used ultra-rapid-acting
human insulin analogs. Four were waiting to be trained by a specialized team, and one reported
having received training from a health professional in another healthcare unit.

In Chart 1, we can verify the participation of each member and their ability to recognize
the materials used. During the implementation of this ISP, it was observed that the focus must

remain on children under the age of five who showed little participation.

Chart 1 - Description of participation of each research member and recognition of the materials
used, Brasilia, 2022

Family Session date and Participation Recognition and interaction with the
duration material provided
Held onJune 10,at7 | Child, 5y/o, little Maintains good interaction with the
pm, with a duration participation/interestin doll and shows the ability to associate

1 of 46 minutes the process with it.

Unable to recognize the materials
needed for their self-care.
Held on June 21, at Child, 8 y/o, high Maintains good interaction with the
4:30 pm, with a participation/interestin doll and shows the ability to associate
2 duration of 44 the process with it.
minutes ) )
Able to recognize the materials
needed for their self-care.
Held on July 10,at 10 | Child, 4 y/o, little Maintains little interaction with the
am, with a duration participation/interestin doll and the interviewer.

3 of 40 minutes the process , ,
Unable to recognize the materials
needed for their self-care.

Held on July 10,at 11 | Child, 4 y/o, little Maintains little interaction with the
am, with a duration participation/interestin doll and the interviewer; the child
of 55 minutes the process shows fear, sometimes expressing

4 the desire not to be “pierced"”.

Does not recognize the materials
needed for their self-care.
Knowledge was reinforced, guided,
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and applied in a playful way, only on
the doll, as a guiding and driving
instrument for efficient practice.

Held on July 20th at5 | Child, 9 y/o, high Maintains good interaction with the
pm, with a duration participation/interestin doll and shows the ability to associate
5 of 50 minutes the process with it.

Able to recognize the materials
needed for their self-care.

Caption: y/o - years old

Chart 2 provides information on knowledge related to: glycemic monitoring in which the
handling of the glucometer and/or sensor was addressed; insulin therapy, including transport,
conservation, handling of syringes, and the rotation technique; and, finally, waste disposal and

its final destination.

Chart 2 - Participants' narratives regarding glycemic monitoring, insulin therapy, and waste
disposal, Brasilia, 2022

Family

Glycemic monitoring

Insulin therapy

Waste disposal

Devices for following and monitoring
blood glucose levels from the own
child were wused. The mother
demonstrated a lack of knowledge
and difficulties in handling the device.
Information on the injection site
rotation for glycemic control, how to
take good care of the glucometer, and
signs of hypo and hyperglycemia were
reinforced

The mother struggled to
demonstrate  knowledge.
Proper care while rotating
insulin injection sites was
reinforced, as well as
knowledge of how to
handle the syringe and
properly store it

Little knowledge
doubts were
resolved, and
information for
adequate practice
was provided.

Devices for following and monitoring
blood glucose levels from the own
child were used. The mother and child
demonstrated relevant knowledge

Both were confident;
however, some aspects
that would improve safety
were evidenced, such as
reinforcing proper care
while  rotating  insulin
injection sites

Little knowledge
doubts were
resolved, and
information for
safe practices in
daily routine was
provided.

Devices for following and monitoring
blood glucose levels from the hospital
were used. The mother demonstrated
a lack of knowledge and difficulties in
handling the device. Details on care
and the necessary adjustments for
good functioning of the glucometer

The mother showed little
knowledge and handling
difficulties. Proper care
while  rotating  insulin
injection sites was
reinforced.

Little knowledge of
the need for safely
disposing of waste
resulting
from the treatment

materials

was emphasized.
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were reinforced.
Devices for following and monitoring | The mother demonstrated | Little knowledge
blood glucose levels from the own | insufficient knowledge | necessary
child were wused. The mother | aboutinsulininjection; safe | information was
demonstrated relevant knowledge; | practices while injecting | provided.
the correct functioning of the | insulin were reinforced, as
glucometer was reinforced. well as the risks of possible

errors.
Devices for following and monitoring | The mother and child | Little knowledge
blood glucose levels from the own | demonstrated knowledge | necessary
child were used. The mother and child | of handling and injecting | information was
showed some insecurity, and | insulin; however, they were | provided.
knowledge of glucometer | uncertain about its proper
maintenance was reinforced. dosage and the

5 administration times for

injecting  the insulin

correction  dose.  Safe

practices while injecting

insulin were reinforced, as

well as the risks of possible

errors.

At the end of each session, the child and their family caregiver were asked about how
they felt after the experience, and the narratives were unanimous about the instrument being
educational and enlightening, as they were able to count on the presence of a professional, a
facilitator that clarified their doubts; in addition, the ITT brought playfulness and lightness to the

educational process.

Discussion

It is inevitable and expected that changes will occur within any family after receiving a
disease diagnosis. Family habits and dynamics tend to be rearranged in order to adapt to the
new condition following a DM1 diagnosis. Family is the main source of support when it comes
to childhood illness, and changes in the routine and structure are demanded to readapt to
these new needs. Joint action between professionals and family members facilitates adaptation
to this new phase of life. The strategic role of nurses in health education stands out, thus
building conditions for improving the quality of life of children with DM1 and their family
members."”

As a product of this research, the ISP was developed, validated, and implemented with
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the aim of preparing the child and their family caregiver for the therapeutic management of
DM1. In line with this objective, the results demonstrated an IVC of 1.0, indicating that the
construct is suitable for use. In this sense, the ISP tool contributes to the care guidelines, in
addition to strengthening self-care practices and allowing adequate identification of risks,
singularities and vulnerabilities.'”'®

ETT are important guiding resources for professional practice. Therefore, to be properly
implemented, they must be validated so that they become a reliable product.'® Studies show
that the development of educational materials and their validation by proficient professionals
favor the creation of a resource aligned with the needs of DM1 patients.'®® Based on this
perspective, the creation of healthcare technologies brings numerous benefits due to their
welfare practices, such as: promoting autonomy and independence for the individual.°

In the process of developing educational materials in health education, we must
emphasize that the ETT do not constitute habit-change tools, given that knowledge alone does
not produce any changes. In this aspect, it is essential that professionals put these materials
into practice, aiming to encourage their client's autonomy.”’

The aim of health education is to reduce barriers, empower behaviors, promote
favorable management conditions, prevent complications, and provide day-to-day
improvements to the well-being of people living with this health condition. An ETT, like the one
presented in this study, contributes to pointing the care plan in the right direction, in addition to
helping recognize strengths and weaknesses, thus stimulating changes in behavior and
encouraging self-care. A direct, effective, and interactive language provides conditions that not
only involve the educational process but also influence learning and favor the promotion of
appropriate management."?The use of health education encourages the implementation of
knowledge and practices that help build self-care in addition to producing health. With this
practice, it is possible to provide innovation in a context that requires reference patterns and
methodologies to reduce potential challenges in the care process.

Overall, it is important to point out that although this ETT was well-validated by the
experts, they have listed different observations, one of which refers to readjusting and
alternating its language to make it easier to understand by the target audience. Scientific
literature encourages the development of a construct that has readability and legibility as its

pillars, as this will result in a clearer understanding.” And in corroboration of this finding, a
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previous study reported that alternate use of the language, that is, switching between verbal
and non-verbal, favors health education, as it draws the attention and interest of those
involved.”

We must reinforce that, according to the judges' suggestions, the topic regarding the
reuse of needles by the patient has been excluded, as there is no national or global consensus
regarding this practice and because there are studies that show possible risks arising from such
reuse.! Transposing this problem to the reality of Brazil, the orientation of this practice is not
safe due to the lack of protocols and also because it is not possible to guarantee that a health
professional will be able to monitor whether the injection application is being carried out
correctly.

Printed ETT can transform habits if they include the demands of children, parents, and
caregivers, show objective content, and provide a follow-up care plan.** It is worth highlighting
that the person-centered approach is essential for encouraging self-care, as through the
interaction between professional and patient, it is possible to achieve different nuances, that is,
biopsychosocial aspects.” ETT can potentially help improve the education of this target group,
arising as therapeutic support strategies that, when implemented by healthcare professionals
in health-promoting actions, facilitate the mediation of learning content.”® The educational
process must permeate both the primary and tertiary care settings. To corroborate this, a
systematic review proved that moving users from one hospital setting to another level of care
that provides a follow-up care plan reduces the reintegration rate, as well as the length of
hospital stay.”

The promotion of health education can change people’s habits, as difficulties in handling
the necessary materials for glycemic control can cause problems and affect the glycemic profile
of the patient with diabetes. By ensuring safe practices, providing thoughtful handling measures,

%27 since the

and the appropriate use of insulin, it is possible to obtain satisfactory measures,
action of insulin as a hypoglycemic hormone is essential for the quality and maintenance of
human vitality. However, errors in its therapeutic application can be a common problem and
directly affect the glycemic profile.?® By ensuring safe practices, providing thoughtful handling
measures, and the appropriate use of insulin, it is possible to obtain adequate indicators of

glycemic control.

Another relevant factor refers to safe waste disposal. In this study, all participants
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mentioned that they were unaware of proper disposal procedures and that they stored their
waste in inappropriate containers, thus posing potential risks to third parties and the
environment. Therefore, proper procedures must be taught right from the beginning and
reinforced during hospital stays. Disposing of materials in sufficiently rigid, puncture-proof units
is the safest and most appropriate measure to be taken. Maintaining safe conditions for
disposing of healthcare waste is as important as any DM1 control or management actions.#*%

Increasing evidence of the use of technologies aimed at developing health education
actions has been noted. In the context of DM1 care, the development of ETT can significantly
contribute to the professional's work process, as they will be able to identify potential handling
weaknesses while implementing actions that strengthen and improve care.’

In the context of the pediatric population, diabetes educators must be dynamic and
have a good sense of progression; that is, they must be able to adapt a certain action to the
learner’s age group. Those responsible must also have a sense of engagement, as this is a vital
component for the adequate management of this chronic condition.® Based on its current
development stage, there is sufficient evidence that the use of ITT favors the bond between
professional and patient, bringing the scientific knowledge closer to the child's universe, which is
a fundamental aspect of promoting self-care.®In this study, the ITT was used as a mediator in
health education, as a tool that helps assimilate the process and facilitates communication and
interaction with the child.* By using the ITT, children will be able to prepare themselves for the
process and understand the procedures around them and their functionality, in addition to
properly handling the materials used. This tool must be guided by the referred procedural
stages and allows children to connect with the professional, seeing them as a symbol of trust
and improvement of their health.%%

The study found its limitation in the validation stage, as it was carried out with the
presence of only one professional category, plus it was conducted in a pediatric unit, thus
showing the reality of a public hospital in the country. However, it was possible to observe the
potential of this instrument in terms of follow-up care and habit changes after the ETT was
implemented. Therefore, future reassessments will contribute to further follow-up care, and
habit changes through the implementation of this technology. It is reiterated that the ETT
improve care, in addition to contributing to comprehensive care, by using an innovative and

low-cost instrument for the service. In this sense, it is essential that healthcare services provide
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ETT that support nursing actions. This resource can provide standardization of actions and
contribute to the quality management of DM1.

The study, in addition to assessing the protocol, focused on the training of children and
their family members in the process of carrying out safe treatment practices and also provided
the user with the tool. The use of ETT can help healthcare professionals carry out educational
interventions with this target audience since individual education, supported by technology, is
effective in terms of promoting behavioral changes.

Based on data analysis, the agreed objective that was previously established was
achieved, thus ratifying the importance of using this tool in care practices, aiming at contributing
to the promotion of health education within the scope of this material and to the development
of a comprehensive care plan. This protocol is intended to guide the knowledge acquired on the
referred disease through an innovative instrument in order to train children and their family
members to properly manage the disease, in addition to encouraging supported self-care.
Being a low-cost technology, this material is easily applicable in the health service, and it also

provides a standardization of actions, contributing to the quality management of DM1.

Conclusion

The validated health technology herein presented was considered suitable for use by
the evaluators, and upon its implementation in health education activities, it proved to be a
quality tool for promoting health, in addition to supporting an effective therapeutic process. The
protocol is shown to be a strategy for organizing care, in addition to being a resource that

enables quality and safe practices for said target audience.
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