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Validation of an Educational Guidance 
Instrument for Caregivers of Children on 
Home Mechanical Ventilation
Validação de um Instrumento de Orientações para Cuidadores de Crianças em Ventilação Mecânica Domiciliar
Validación de un Instrumento de Orientación para Cuidadores de Niños en Ventilación Mecánica Domiciliaria

RESUMO
Objetivo: Validação de conteúdo de cartilha sobre ventilação mecânica invasiva (VMI) domiciliar para cuidadores de 
crianças dependentes crônicos. Métodos: Estudo quali-quantitativo de validação de conteúdo, por juízes-especia-
listas, de um instrumento de orientação do tipo cartilha educativa. Utilizou-se o Índice de Validação de Conteúdo 
(IVC), considerando IVC ≥0,8 para validação com uma amostra mínima de 10 juízes. Pesquisa aprovada pelo Comitê 
de Ética em Pesquisa (CAAE 75912223.7.0000.0096). Resultados: 20 participaram da primeira rodada e 19 da se-
gunda, sendo 52,63% especialistas. O tópico sobre água no filtro, que obteve IVC em Clareza e Relevância de 0,6 e 
0,7, respectivamente, foi excluído e a página reformulada com base em 44 sugestões. Na segunda rodada, os tópicos 
apresentaram IVC ≥0,9 e IVC global de 0,95. Conclusões: O conteúdo do instrumento foi validado, demonstrando que 
é claro, relevante e adequado.
DESCRITORES: Educação em Saúde; Letramento em Saúde; Desinstitucionalização; Estudo de Validação.

ABSTRACT
Objective: To validate the content of an educational booklet on home invasive mechanical ventilation (IMV) for caregi-
vers of children with chronic dependence. Methods: A qualitative–quantitative content validation study of an educa-
tional guidance instrument in booklet format, conducted by expert judges. The Content Validity Index (CVI) was used, 
considering CVI ≥ 0.8 for validation, with a minimum sample of 10 judges. The study was approved by the Research 
Ethics Committee (CAAE 75912223.7.0000.0096). Results: 20 judges participated in the first round and 19 in the se-
cond, with 52.63% being specialists. The topic regarding water in the filter, which obtained CVI values of 0.6 for clarity 
and 0.7 for relevance, was excluded, and the page was reformulated based on 44 suggestions. In the second round, 
all topics presented CVI ≥ 0.9, with a global CVI of 0.95. Conclusions: The content of the instrument was validated, 
demonstrating that it is clear, relevant, and appropriate.
KEY WORDS: Health Education; Health Literacy; Deinstitutionalization; Validation Study.

RESUMEN
Objetivo: Validar el contenido de un folleto educativo sobre ventilación mecánica invasiva (VMI) domiciliaria para 
cuidadores de niños con dependencia crónica. Métodos: Estudio cualitativo-cuantitativo de validación de contenido, 
realizado por jueces expertos, de un instrumento de orientación en formato de folleto educativo. Se utilizó el Índice de 
Validez de Contenido (IVC), considerando un IVC ≥ 0,8 para la validación, con una muestra mínima de 10 jueces. El es-
tudio fue aprobado por el Comité de Ética en Investigación (CAAE 75912223.7.0000.0096). Resultados: Participaron 
20 jueces en la primera ronda y 19 en la segunda, de los cuales el 52,63 % eran especialistas. El tema relacionado con 
el agua en el filtro, que obtuvo valores de IVC de 0,6 en claridad y 0,7 en relevancia, fue excluido, y la página fue refor-
mulada con base en 44 sugerencias. En la segunda ronda, todos los temas presentaron un IVC ≥ 0,9, con un IVC global 
de 0,95. Conclusiones: El contenido del instrumento fue validado, demostrando que es claro, relevante y adecuado.
DESCRIPTORES: Educación en Salud; Alfabetización en Salud; Desinstitucionalización; Estudio de Validación.
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INTRODUCTION

The increased accessibility of home 
mechanical ventilation in recent 
decades has led to changes in the 

care and survival of children and ado-
lescents with chronic and complex cli-
nical conditions, highlighting the spe-
cific needs of this substantially growing 
population ¹. The increased availability 
and improvement of portable venti-
lators and home-use medical devices, 
coupled with the rising morbidity 
among these children, have contribu-
ted to the increased use of invasive and 
non-invasive mechanical ventilation in 
the home setting in recent years 2,3,4 .

For the process of discharging these 
chronically ill children dependent on 
invasive mechanical ventilation to be 
successful, strong family adherence to 
the child’s care is necessary, which, in 
turn, is directly related to functional 
health literacy skills. Functional Health 
Literacy (FHL) refers to an individu-
al’s cognitive ability to read, interpret, 
and understand the information made 
available and conveyed in the context 
of health services, as this information 
is fundamental for making therapeutic 
decisions and for maintaining the pa-
tient’s care and well-being 5,6 .

Low proficiency in FHL compro-
mises an individual’s ability to under-

stand, interpret, and use health-related 
information, increasing exposure to risk 
factors and, when affected by an illness, 
limiting the ability to make assertive 
decisions during the therapeutic pro-
cess 7,8 .

Thus, there is a clear need for health 
education programs to utilize Educa-
tional Technologies (ET) to mediate 
and facilitate the teaching-learning pro-
cess for caregivers, incorporating edu-
cational resources such as brochures, 
educational videos, leaflets, booklets, 
and posters. Such resources have been 
used for decades to disseminate health 
information, whether to reinforce ver-
bal guidance or to foster health-pro-
moting behaviors—however, their de-
velopment requires experience and/or 
well-established scientific research 9,10 .

The validation of this content is an 
essential step in the development of 
health information resources, since it 
reduces the risk of disseminating a tool 
that contains weaknesses or subjective 
and unsubstantiated judgments on the 
subject, while also ensuring that the ma-
terial is clear, easy to understand, and 
well-presented 11 . Thus, it is evident 
that validation is essential for the devel-
opment of highly reliable resources, and 
this study aims to validate the content 
of a guidance tool for caregivers of chil-
dren and adolescents using home inva-

sive mechanical ventilation.

METHODOLOGY

This is a methodological study with 
a quantitative-qualitative approach to 
the content validation of an Education-
al Technology (ET) guidance tool, in 
the form of a booklet, for caregivers of 
children on home invasive mechanical 
ventilation, conducted by expert judg-
es from May 2025 to September 2025. 
This study follows the guidelines of the 
Revised Standards for Quality Improve-
ment Reporting Excellence (SQUIRE 
2.0). The research was approved by 
the Research Ethics Committee of 
the Hospital de Clínicas of the Feder-
al University of Paraná, under CAAE 
75912223.7.0000.0096, ensuring com-
pliance with the recommendations of 
Resolution No. 466/12. 

Development of the Educational 
Technology

The material production process 
consisted of developing the first version 
of the educational technology (ET) at 
the Pediatric Intensive Care Unit of the 
Hospital de Clínicas Complex of the 
Federal University of Paraná in 2023. 
In May and June 2025, the material was 
reviewed, and adjustments were made 
to the layout, content, and illustrations 
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prior to submission for validation.

Sample and eligibility criteria for 
participation in the validation

Validation was conducted with the 
participation of at least ten 12judges, 
who were professors or physical ther-
apists with experience in the pediatric 
field, selected through convenience 
sampling, and with a minimum of two 
years of professional experience.

Validation of the instrument by ex-
perts

The validation stage was conducted 
virtually, following a formal invitation 
to the judges via email, containing a 
link to access the assessment instru-
ment—created as an electronic form 
via Google Forms®—and the TE for 
viewing and analysis. After accepting 
the Informed Consent Form, content 
validation followed the recommenda-
tions of Coluci (2015)12 . The judges 
evaluated each topic as “Agree” or “Dis-
agree,” considering whether: 1) “It is 
representative of the concept explored 
and is relevant”; 2) “It is clear and un-
derstandable.” Next, the topics were 
evaluated for clarity and relevance on a 
4-point ordinal Likert scale, described 
as: “Unclear” equivalent to 1, “Some-
what unclear” to 2, “Fairly clear” to 3, 
and “Very clear” equivalent to 4. Final-
ly, all qualitative comments and sug-
gestions for changes were noted by the 
judges in the appropriate space.

Analysis of results and statistics
The judges’ Agreement Rate 12was 

assessed by topic, obtained by calculat-
ing the percentage by dividing the num-
ber of agreements by the total number 
of judges, multiplied by 100. For the 
analysis of Clarity and Relevance, the 
Content Validity Index (CVI) 12was 
used, which measures the proportion 
of agreement among evaluators and is 
calculated by dividing the number of 
experts who assigned scores of 3 to 4 
by the total number of responses on the 
topic. 

For content validation, a concor-
dance rate above 80% and a CVI of 0.8 
or higher were considered per topic. 
Any topic evaluated on a Likert-type 
scale, with a score of 1: “Unclear” and 
2: “Somewhat unclear” and/or with a 
concordance rate lower than 80%, was 
revised, reformulated, or eliminated. 
Subsequently, the reformulated topics 
were subjected to a new round of anal-
ysis by the judges 12  until they reached 
the values established for validation.

The judges’ suggestions regarding 
the TE topics were qualitatively ana-
lyzed using Content Analysis, according 
to Bardin (2015) 13 . Content Analysis 
corresponds to a set of techniques that 
seeks to confer meaning and sense to 
the accounts expressed by the research 
participants, organized into three stag-
es: 1) Pre-analysis, where the research-
er performs a “floating” reading of the 
collected material, systematizing their 
initial ideas about the data; 2) Material 
Exploration, where the data are orga-
nized, ordered, and grouped into cate-
gories of analysis and units of meaning ; 
and, finally, 3) Results Processing, In-

ference, and Interpretation, seeking not 
only to understand the meaning but 
also the significance behind the data. 

During the Processing of Results, 
for the processing and analysis of the 
written content derived from the sug-
gestions, the MAXQDA Analytics Pro 
(26.0.0)®software was used to assess the 
frequency of terms, with a minimum 
accepted frequency of 5 or higher, in 
addition to the categorization and or-
ganization of the units of meaning ob-
tained. The results of this lexical and 
semantic analysis were presented using 
a word cloud.

RESULTS

The primer-style educational tech-
nology (ET) titled “Home Invasive Me-
chanical Ventilation: Guidelines for the 
Family” (2025) consists of 8 pages (Fig-
ure 1), divided into 32 topics relevant 
to the care of the device, its circuit, and 
its components, featuring illustrations 
and short informative texts.

Figure 1 – Educational Technology. Curitiba-PR, Brazil, 2025. By the authors.

The validation phase involved 20 
specialists in the first evaluation and 
19 specialists in the second (Figure 
2). The final sample consisted of 

52.63% specialists in Pediatric and 
Neonatal Physical Therapy, 89.47% 
of whom were female and from differ-
ent regions of the country (Table 1).
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Variable n=19 % 
Gender 
Female 17 89,47% 

Male 2 10,53% 
Age group 

20–30 years 8 42,11% 
30–40 years 8 42,11% 
40–50 years 3 15,79% 

Duration of vocational training  
2–3 years 5 26,32% 
4–6 years 3 15,79% 
10+ years 11 57,87% 

Degree 
Undergraduate 1 5,26% 

Specialist 10 52,63% 
Master 5 26,32% 
Doctor 3 15,39% 

Professional field 
Pediatric Physical Therapy 7 36,84% 
Neonatal Physical Therapy 2 10,53% 

Neonatal and Pediatric Physical Therapy 8 42,11% 
Neurofunctional Physical Therapy 1 5,26% 

Teaching 4 21,05% 
Region of professional activity 

North 2 10,53% 
Northeast 1 5,26% 
Southeast 6 31,58% 

South 10 52,63% 

Table 1 - Characteristics and professional background of the expert judges (n=19). Figure 2 – Data collection 
flowchart. Curitiba-PR, Brazil, 
2025. By the authors.

Table 2 presents the consensus data 
from the expert judges in the first 
evaluation of the TE, with the Agree-
ment Rate and IVC for each topic 

evaluated on all pages of the book-
let. On Page 2, the topic “Moisture” 
regarding the barrier filter obtained 
an IVC <0.8, with a 55% Agreement 

Rate for Clarity and IVC values for 
Clarity and Relevance of 0.6 and 0.7, 
respectively (Table 2).

Content evaluated 
Proportion of agreement among judges

 % Relevance IVC¹ % Clarity IVC  
Page 1 – Initial presentation 

Opening greeting 95% 0,95 100% 1,00 
Presentation of the material 100% 0,90 95% 1,00 

Page 2 – Barrier filter
Topic: “Why Use It” 100% 0,95 95% 0,95 
Topic: “Exchange” 100% 0,90 90% 0,95 

Topic: “Exchange Date” 100% 1,00 100% 1,00 
Topic: “Cleaning” 95% 0,85 80% 0,85 

Topic: “Dirt and discoloration” 95% 0,90 85% 0,90 
Topic: “Moisture” 85%    0,60 * 55% *    0,70 *

Table 2 - Presentation of consensus among expert judges in the First Evaluation of the educational booklet (n=20). Curitiba-
PR, Brazil, 2025.
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Topic: “Replacement frequency” 95% 0,95 90% 0,95 
Topic: “Signals for switching” 100% 0,85 90% 0,95 

Page 3 – Filtering and Humidification 
Topic: “Sanitization” 95% 0,90 85% 0,90 

Topic: “Why use humidification” 95% 0,95 90% 0,95 
Topic: “Positioning” 95% 0,90 90% 0,90 

Topic: “Water for the base” 100% 1,00 100% 1,00 
Topic: “Water level” 95% 1,00 95% 1,00 

Page 4 – Circuit and operation 
Topic: “Water in the circuit” 95% 0,90 90% 0,90 

Topic: “Positioning” 100% 0,95 95% 0,95 
Topic: “Tracheostomy and connector” 100% 1,00 100% 1,00 

Topic: “Connector obstruction” 100% 0,95 100% 0,95 
Topic: “Monitor” 95% 0,90 85% 0,90 
Topic: “Charts” 95% 0,80 90% 0,85 

Page 5 – Operation     
Topic: “Observing the chest” 95% 0,90 90% 0,90 

Topic: “Transportation” 95% 0,95 95% 0,95 
Topic: “Battery charge” 100% 1,00 100% 1,00 
Topic: “Oxygen support” 95% 1,00 95% 1,00 

Topic: “Transportation safety” 100% 0,90 95% 0,90 
Topic: “Filter replacement” 100% 0,95 95% 0,95 

Page 6 – Hygiene and Oxygenation  
Topic: “Hygiene of the collection cup” 95% 1,00 95% 1,00 

Topic: “Disposal” 100% 0,90 95% 0,90 
Topic: “Increase displacement” 95% 0,90 95% 0,90 
Topic: “Repeating the process” 95% 0,95 95% 0,95 

Topic: “Medical support” 100% 1,00 100% 1,00 

¹ CCI – Content Validity Index; *CCI < 0.80; 
**Agreement Rate < 80%.

The experts provided 148 com-
ments on the educational tool. Page 
2, regarding the barrier filter, had the 
highest concentration of comments 
regarding adjustments/suggestions, 
totaling 44 suggestions (40.35%). Fol-
lowing qualitative analysis through 
skimming the comments and explor-
ing the material, the comments were 
organized and categorized into Units 
of Meaning and Context. 

During the processing of the re-
sults, two word clouds were obtained 
from the lexical and semantic analy-
ses of the textual corpus derived from 
the comments. Figure 3A presents 
the most frequent words in the judg-
es’ suggestions, with the highest fre-

quency totaling 33 occurrences of the 
word “filter.” The 148 comments were 
allocated to 12 units of meaning and 
context, developed by the authors. 

Figure 3B presents the most frequent 
units, with the highest frequency of 
109 occurrences of comments catego-
rized as “Addition of information.”

Figure 3 – 3A: Word cloud of terms used by the expert judges. 3B: Word 
cloud of meaning units from the expert judges’ comments. Curitiba-PR, 
Brazil, 2025.
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In their comments, the judges 
highlighted the need for termino-
logical simplification of the content 
in the TE, pointing out the excess of 
technical terms, which may be misun-
derstood by the user, and suggesting 
the use of more colloquial words, or 
even complete rewriting of the topic. 

I suggest putting simpler words in 
parentheses to help family members 
understand better, for example: circuit 
(hose)(…). ( J5) 

Perhaps replace the word ‘utilized’ 
with ‘serves’. ( J20)

(…) To make it even clearer, I sug-
gest: condensation (presence of water 
droplets).(…) ( J16)

The judges’ accounts of their pro-
fessional experience were evident in 
the comments, enriching the con-
struction and validation of the TE, 
given that professionals from differ-
ent regions of the country partici-
pated in the study, contributing their 
local clinical practices.

(…) I offer this suggestion based on 
my own experience with a mother who 
had very little formal education. ( J11)

“(…) I have had patients on home 
ventilation and have seen this happen 

in practice. ( J13)

Suggestions for supplementing 
content and adding images were also 
frequently found in the feedback. As 
a result, the judges reflected on the 
need for a more visual and clear TE, 
with a focus on the user’s experience 
with the material.

I suggest explaining it better (…) by 
giving examples and including images 
(…). ( J14)

Include images and arrows to better 
illustrate the proper positioning. ( J7)

I suggest images comparing what 
a clean filter would look like versus a 
dirty one, showing what kind of color-
ing would be appropriate. ( J10)

The highest concentration of sug-
gestions was found on page 2, specifi-
cally in the section regarding the pres-
ence of moisture in the barrier filter. 
Here, the judges suggested rewriting 
the sections, highlighting the lack of 
clarity on the page, information, and 
factors that could confuse the user 
and the evaluation, as well as remov-
ing the section.

Water in the filter? Along with dirt? 
(…) ( J4)

Does this refer to the water level? 
To water accumulation? It could be ex-
plained more clearly. ( J18)

There is no water in the HEPA fil-
ter; I would remove this item. (…) ( J6)

Following the qualitative and 
quantitative analysis, it was observed 
that a complete restructuring of page 
2 was necessary, given that the clarity 
of this specific page was inadequate. 
Thus, the “Humidity” topic was re-
moved, and the page was completely 
restructured, considering : 1) the in-
clusion of educational images; 2) re-
organization of the topics; and 3) the 
use of colloquial language to improve 
understanding of the educational ma-
terial.

After the revision and restructur-
ing of page 2, a new round of evalu-
ation by the judges (n=19) was con-
ducted. In this second evaluation, the 
IVC remained above 0.94 for all top-
ics (Table 3). Finally, the overall IVC 
of the instrument was calculated at 
0.95, and the remaining suggestions 
were analyzed and applied to the in-
strument according to feasibility and 
intended objectives.

DISCUSSION 

The booklet-style TE for caregiv-
ers of children dependent on home 

mechanical ventilation (HMV) was 
validated with an IVC above 0.8 and a 
concordance rate above 94% per topic 
and overall with an IVC of 0.95. This 

validation process is important be-
cause it ensures that the material is 
coherent, appropriate, and applicable 
for its intended purpose, as well as 

Content evaluated 
Proportion of agreement among judges

 % Relevance IVC¹ % Clarity IVC  

Page 2 – Barrier Filter     

Topic: “Why use it” 100% 1,00 100% 1,00 

Topic: “Filter replacement” 100% 1,00 100% 1,00 

Topic: “Replacement date” 100% 0,95 100% 0,95 

Topic: “Replacement frequency” 94,74% 1,00 94,74% 0,95 

Topic: “Disposal” 100% 1,00 100% 1,00 

Table 3 – Presentation of the consensus among expert judges in the Second Evaluation (n=19).
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free from bias and empirical knowl-
edge, grounded in scientific evidence, 
thereby allowing for its application in 
other contexts 14.

With validation, Educational 
Technology can be integrated in a 
complementary manner into the ed-
ucational process for caregivers, en-
abling targeted education based on 
well-structured knowledge with a pa-
tient-centered focus. Patient-centered 
education is only possible through 
a partnership between healthcare 
professionals, patients, and caregiv-
ers, where a range of information 
necessary for active participation in 
care-related decision-making is made 
available, which is essential for the 
management of chronic diseases 15 .

In the findings, the judges’ consid-
erations and suggestions consistently 
highlighted the need for information 
to be tailored to the user, particularly 
by using less technical language and 
simplifying terminology, as well as 
incorporating images for better visu-
alization. Patient-centered education 
must be the goal of Health Education 
processes and interventions, fostering 
autonomy and mastery of care, prior-
itizing the needs of the population, 
and clearly and fully ensuring the 
management of home care 16 .

In this context, the integration of 
EEs has grown positively by aiming 
to guide assertive actions in an un-
complicated manner, while also stim-
ulating the development of critical 
thinking 17, which guided the propos-
al to develop the home VMI guidance 
tool. The development and use of TEs 
is considered an essential strategy in 
care practice by bridging theory and 
practice, given their ability to provide 
necessary information with scientific 
rigor, aligned with the use of accessi-
ble language 18 . Available in multiple 
formats, such as posters, brochures, 
videos, and booklets, they are devel-
oped based on research or profession-
al experience and focus on dissemi-

nating information and promoting 
good health practices 19 . From this 
perspective, the tool was designed in 
an accessible and didactic format as 
an educational booklet, grounded in 
validated theoretical foundations, en-
suring that information is conveyed 
appropriately and promoting good 
health practices.

In a well-conducted teach-
ing-learning process, the educator acts 
as a facilitator, and the learner moves 
beyond the role of a passive recipient 
to actively participate, demonstrat-
ing understanding and discernment 
of the necessary health information. 
In this scenario, the act of teaching, 
through a guidance tool, involves 
intentionally intervening by sharing 
relevant information, with the aim of 
achieving better health outcomes 7 .

Given the process of developing 
and validating health education mate-
rials, it is clear that health and educa-
tion must go hand in hand, through a 
solid partnership between the educa-
tor and the learner. With the validat-
ed information contained in the tool, 
we hope, as active health educators, to 
provide support for well-guided and 
scientifically grounded decision-mak-
ing and daily actions.

As observed in the results of this 
study, the expert judges identified 
several weaknesses in the instrument 
through their suggestions, which 
were reflected in low IVCs, and such 
weaknesses could lead to risky behav-
iors on the part of users when faced 
with unclear information. It is im-
portant to emphasize that education 
is not limited to the dissemination 
of health-related information; rather, 
the educator must foster the motiva-
tion, skills, and confidence necessary 
to improve health, as well as com-
municate individual risk factors and 
risky behaviors 20.

It is known that the caregiver plays 
a prominent role in the care and assis-
tance of children dependent on home 

mechanical ventilation; therefore, 
the use of TEs within health systems 
seeks to assist and facilitate the care-
giver’s role, aiming to reduce overload 
and stress by offering clear and objec-
tive guidance 21 . Thus, after analyz-
ing and interpreting the judges’ com-
ments and their impact on the IVCs 
and Agreement Rates, the instrument 
aimed to become as clear and accessi-
ble as possible through validation, so 
that the caregiver’s work is facilitated 
by receiving accessible information.

Factors such as low educational at-
tainment, inaccessible language, the 
distance between professionals and 
the user, and, above all, the lack of 
preparation of teams within health 
systems directly interfere with the 
education process and the functional 
health literacy of caregivers 16 . These 
points highlighted in the literature 
were also raised by the expert judg-
es in their considerations: reports of 
low educational attainment among 
caregivers, emphasis on the overuse of 
technical and formal terms, and ob-
servations regarding the role of health 
professionals in the development of 
educational technologies were themes 
present in the results obtained.

Low levels of functional health 
literacy are associated with reduced 
ability to understand, interpret, and 
use health-related information: this 
predisposes individuals to greater ex-
posure to risk factors, limited capacity 
to make informed decisions, increased 
hospitalization rates, ineffective com-
munication with healthcare profes-
sionals, and difficulty understanding 
guidance provided by health services 
16. Assessing, determining, and inter-
vening in caregivers’ health literacy 
helps improve and plan services, in-
crease user participation in self-man-
agement, and enhance public health 
education 22 .

Furthermore, public health ser-
vices must have effective strategies to 
optimize communication and health 
information, adequately preparing 
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