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Abstract

Purpose: This study describes the development and validation of an age-appropriate website for preschool children who require
clean intermittent catheterization (CIC).

Methods: An age-appropriate website was developed at an academic medical center in Brazil and included child-friendly charac-
ters, details of the urinary system anatomy and physiology, hand-washing, and the CIC procedure. Content was validated by phy-
sicians, nurses, and health informatics professionals. Face validity was assessed by parents.

Findings: Content and face validity indices were 0.94 and 0.92, respectively.

Conclusions: The free website (www.doutorbexiga.com.br) was successfully validated and considered suitable and user-friendly for
the health education of children requiring CIC.

Clinical Relevance: Physicians and nurses can use the website as a model for developing similar materials. The website can be
a resource for health professionals and parents of children with spinal cord injury or other neurological disorders to encourage

children to learn about CIC through animated educational materials.
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Introduction

The rehabilitation of children who require clean intermit-
tent catheterization (CIC) is a challenge faced by nurses.
Self-administered CIC is necessary to maintain autonomy,
privacy, and social inclusiveness. Children need to be pre-
pared and trained to perform self-catheterization. Each
child requires an individualized strategy, as many have skill
deficits and cognitive difficulties.
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It is especially important for nurses to be engaged in
the entire process of rehabilitation of children requiring
CIC. Those actions include health education (Faure,
Peycelon, Lallemant, Audry, & Forin, 2016; Mazzo, de
Lima, Carvalho, Weissheimer, & Soares, 2017; Zanollo
et al., 2015), management of material resources, clinical
and quality-of-life assessments (Fumincelli, Mazzo, Martins,
Henriques, & Orlandin, 2017), skill checking, and identifi-
cation of technical and emotional difficulties in learning
(Cobussen-Boekhorst et al., 2010; Faleiros et al., 2018;
Mazzo et al., 2017). This process promotes an increase
in confidence for performing the procedure (Holland et al.,
20135; Silva et al., 2015) and teaching and correcting errors
in performing CIC.

Printed materials for health education, such as
manuals, leaflets, brochures, booklets, flip charts, and
guidebooks, are accessible alternatives to in-person
training by nurses. These materials could supplement
verbal guidelines provided by the healthcare team to ad-
dress doubts and help decision-making (Amaro, Alves,
Avila, & Uezono, 2015; Benicio et al., 2018; Faure
et al., 2016). Typically, written communication does not
attract the attention of children, especially those who
are illiterate.
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Background

Websites involve a compelling grouping of related con-
tent, such as multimedia, images, games, and information,
accessible on the Internet through a particular address.
The use of websites can be empowering for patients, pro-
moting their proactive role in health care, which can start
in childhood. Health education technologies, particularly
websites including educational videos, may appeal to chil-
dren’s interest in such communication formats. Incorpo-
rating these technologies into interventions and strategies
regarding CIC education can facilitate children’s adher-
ence to day-to-day CIC procedures (Lima et al., 2017).
Multimedia content includes text, images, and videos (with
or without sound), slide presentations (with or without
narration), and animations. Although the use of multimedia
content does not necessarily guarantee improved learning,
such material can increase user satisfaction (Mayer, 2009).

The authors examined online health education of var-
ious chronic diseases. A systematic review of interactive
multimedia used to teach parents of children with chronic
diseases (e.g., asthma, diabetes, and leukemia) concluded
that such materials can be useful for teaching parents
about the child’s condition. Furthermore, children who
are inspired by their parents’ attentiveness tend to be more
interested in learning about their own disease (Annaim,
Lassiter, Viera, & Ferris, 2015). However, few studies
have examined the effects of using websites for the reha-
bilitation of children with neurogenic bladder disorders.

The use of educational videos, interventions, and orien-
tations for parents contribute to healthcare professionals’
educational practices and promote adherence to proper
CIC procedures (Lima et al., 2017). In addition, encour-
aging self-care is an opportunity to provide early guid-
ance in the journey of self-management and transition
to adulthood (Castillo et al., 2017). A randomized con-
trolled trial with 140 children between the ages of 5 and
10 years found that the use of an animated bladder train-
ing video was effective in reducing bladder—bowel dys-
function symptoms, with outcomes comparable to those
of standard individualized urotherapy (Braga et al., 2017).

One integrative review identified 13 articles assessing
factors regarding patients’ and caregivers’ CIC knowledge.
The authors suggested the importance of using websites to
help educate children about CIC (Benicio et al., 2018).
Factors that made it more difficult to perform CIC in-
cluded lack of information, inability or insecurity regard-
ing the procedure, feelings of embarrassment, feelings of
pain and a sense of loss, psychological aversion, and in-
adequate coping mechanisms. Factors that made the pro-
cedure easier included clear and appropriate language,
use of informative flyers and practical instructions for
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the procedure, and providing patient safety education
(Benicio et al., 2018).

The project aimed to develop an age-appropriate
website to encourage children’s participation in their own
self-care and stimulate their motivation to learn self-
catheterization. Researchers have suggested the need for
educational material developed by a specialized health-
care team to assist patients, facilitate communication, and
address doubts regarding the reliability of information
(Tavares, Hamamoto Filho, Ferreira, & Avila, 2018).
In addition, the validation of content and appearance is
essential to ensure the quality of educational material
(Polit & Beck, 2011).

The use of strategies involving play to prepare chil-
dren for future self-catheterization is important for their
health education. They are excellent tools for strengthen-
ing the bonds between children, family, and health profes-
sionals and to significantly help children to understand
and live with the condition (Lima et al., 2017). In this ar-
ticle, methods are presented that were used in the creation
of an age-appropriate website for educating preschool
children requiring CIC.

The key targets of managing pediatric neurogenic
bladder include preserving the upper and lower urinary
tracts and optimizing the quality of life throughout child-
hood and into adulthood (Sturm & Cheng, 2016). Many
children undergo catheterization throughout their lives;
however, there is a lack of appropriate educational materials
for children available in Portuguese. Thus, this study aimed
to describe the development and validation of an age-
appropriate website for preschool children requiring CIC.

Methods

This descriptive study was approved by the research ethics
committee. There were two phases: (1) website develop-
ment and (2) website validation. This study was conducted
in an academic medical center in Brazil between March
2017 and October 2018.

Website Development

The website content was developed by a team of two phy-
sicians (in the fields of urology and general practice), four
nurses (two in pediatrics, one in perioperative health, and
one general nurse), and one publicity specialist. In accor-
dance with the recommendations for the development of
an effective educational website proposed by Cook and
Dupras (2004), the website development followed seven
recommended steps:

1. Analysis of needs, goals, and objectives. The study considered
the needs of children with spinal cord injury and other
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neurological disorders resulting in the need for CIC and their
parents. Those needs were identified during nursing and
medical consultations and from the researchers’ expertise on
the subject. An important barrier to address was parents’
potential difficulty in accepting that children could learn
about CIC, especially when parents may be overprotective.
Thus, the online educational material targeted preschool
children or children who had not yet begun
self-catheterization. All content was freely accessible and
easy to follow, allowing for visitor autonomy. In addition, the
website was developed in accordance with the clinical
recommendations of the Brazilian Society of Urology on CIC
(Nardi et al,, 2014).

. Determination of technical resources and needs. The
researchers selected an online portal that was able to host
robust educational content, such as multimedia and printed
materials. The proposal was taken to the advertising and
communication group to ascertain the best way to develop
the printed and video materials. A web designer was hired to
create illustrations and 2D and 3D animation.

. Evaluation of preexisting software. A literature search was
conducted for national and international scientific
publications in nationally recognized databases. We did not
find any existing health technology in Portuguese (website,
applications, or videos) that could help teach CIC to children.

. Securing commitment from all participants and identifying
and addressing potential barriers to implementation. The
project provided continuous monitoring of the
environment, participation of the entire group during
different stages of the study, and early identification of
technical difficulties. To achieve this, the research team,
composed of physicians, nurses, an informatics technician,
an advertising professional, and nursing students, held
regular meetings to present the evolution of the content,
design of the website and plan subsequent steps.

. Developing content in coordination with the site design. The
development of the website was based on a previously
created comic book that was successfully implemented by
the research team (Amaro et al, 2015). The courseware was
composed of an age-appropriate website with different
didactic resources, including educational videos, coloring
games, a memory game, a comic book magazine,
animations, and a blog for communication between the
children/parents and researchers. The content included
child-friendly characters and covered the anatomy and
physiology of the urinary system, assembly of materials used
during CIC, hand-washing, hygiene of genitalia, actual
procedure (catheterization techniques for both boys and
girls), and care during CIC. The comic book and animation
included the same topics, and the main character was a child
with myelomeningocele. The main goal of the comic book
and animation was to stimulate children’s empathy for the
character to arouse their interest in learning how to
self-catheterize (Figure 1).

. Encouraging website use. A room in the outpatient clinic,
with a computer and Internet access, was provided, and
parents with their children were invited to explore and
navigate through the website with the help of a nurse.
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7. Making the website accessible and user-friendly. Simple
resources were developed with content appropriate for the
target audience so that the website could be used during
in-person consultations and by other family members at
home. Printed content was designed for patients who did
not have Internet access.

Website Validation

To assess the quality of the developed website, a two-step
validation process was conducted. Content validity was
assessed by physicians, nurses, and health informatics
professionals, and face validity was assessed by parents.
Content validation was determined according to the rep-
resentativeness or relevance of the website elements/items.
Face validation was defined as a layperson’s acceptance
that a statement was sound and relevant (Lynn, 1986).
The number of judges selected for this task was based on
the recommendation of specialists, who suggest a mini-
mum of 5 and a maximum of 10 evaluators (Lynn, 1986).

A content validity index (CVI) was used to measure
the proportion or percentage of judges’ agreement (Polit
& Beck, 2011). This method allowed the analysis of indi-
vidual items using the item-level CVI (I-CVI), as well as
the global instrument scale-level CVI (S-CVI). The fol-
lowing content and face validation domains were used:
content and language, illustrations and layout, reliability,
and didactics. For the validation in each domain, the judges
selected one of the following options: “I totally agree”
(5 points), “I agree” (4 points), “I do not agree or dis-
agree” (3 points), “I disagree” (2 points), and “I totally dis-
agree” (1 point).

The calculation of the I-CVI was carried out by divid-
ing the number of responses considered adequate (4 and
5) by the total number of responses. The S-CVI was the
mean of the global I-CVI for each domain. Items with
scores of 1 or 2 were then reviewed or eliminated. Final
I-CVI and S-CVI scores ranged from 0 to 1 (Polit &
Beck, 2011). The website was considered valid if the
global S-CVI was greater than or equal to 0.80 (Grant
& Davis, 1997).

Content judges were contacted via e-mail, and the
educational material was submitted to each specialist
with an evaluation form. The form was used in a previous
study in the development and validation of educational
material using the Lime Survey platform (www.limesurvey.
org; Tavares et al.,, 2018). Physicians and nurses were
selected using a database of Brazilian researchers (www.
lattes.cnpq.br). Seven healthcare professionals partici-
pated in the content validation, whereas two health infor-
matics professionals participated in the technical validation.
Of the seven content judges, six were nurses: three working
in rehabilitation departments and the others in urology,
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Figure 1. Images from the website’s homepage.
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pediatrics, and stomal therapy. The other content judge
was a physician working in pediatric nephrology. All
judges were women who had an average age of 40 years
(31-59 years), an average of 17 years of professional
experience (8-37 years), and an average of 15 years of
experience in the urology field (3-33 years). Three judges
had PhDs, two had master’s degrees, and two were post-
doctoral fellows. The health informatics judges (one woman
and one man) had 7 and 21 years of experience, respec-
tively. It should be noted that the health informatics profes-
sionals evaluated only the illustrations and layout domain.

To conduct face validation, we selected parents who
cared for children with neurogenic bladder who require
CIC. We recruited the parents after the medical and nurs-
ing appointments of children at a pediatric urology service.
Only parents who reported that they had sufficient com-
puter skills to access the website and who confirmed their
interest in participating in the study were selected. Finally,
10 mothers (with an average age of 36 years) participated
in face validation. A self-report form was used to describe
the participants and to evaluate their agreement with the
contents of the website.

Results

Regarding website validation, most of the content and
technical judges agreed with the majority of the self-report
items. Table 1 presents results of the item validity indices
for each domain as well as the overall S-CVL. The valida-
tion of the website was satisfactory with no CVI value
under 0.8 (overall S-CVI = 0.94). Regarding the website’s
language, the judges found that the videos” download time
was too slow (I-CVI = 0.85), and one judge stated that
some of the content was repetitive (I-CVI = 0.85). Some
suggestions were made and incorporated into the website.

The website’s display showed attractive visual images
and was considered to be favorable for learning (I-CVI = 1).

The information presented on the website was reliable
(I-CVI = 1), and the website organization was easy to
navigate (I-CVI = 1). However, some content judges en-
countered difficulties when navigating between pages, and
some of the links did not function properly (I-CVI = 0.88)
when using Internet Explorer. These problems will be
addressed by the company that built the website.

After content validation, the website was reviewed for
face validation. The variables related to the website’s con-
tent language showed satisfactory results, and the evalua-
tion resulted in a minimum I-CVI of 0.7 (the weblinks
work properly) and a global S-CVI of 0.92. The informa-
tion was considered well organized and easily under-
standable. The website illustrations and layout were
deemed acceptable (I-CVI = 1.0), as were the didactics
(I-CVI = 0.9). In general, the website was considered easy
to navigate and capable of assisting with the CIC learning
process (Table 2).

Discussion

This study assessed the development and utility of a
website designed to facilitate children’s learning of the
performance of CIC procedures. The website was com-
posed of different age-appropriate and attractive mate-
rials to offer healthcare professionals various choices for
teaching children about CIC. As the content is free, users
can revisit the material at their leisure.

Research suggests that judges from different areas
can be quite useful for validating educational materials
(Lima et al., 2017; Tavares et al., 2018). The technical
and content judges made important contributions regard-
ing the organization of the site content, including videos,
educational flyers, and games. Furthermore, the judges
suggested that the presentation be built for smartphone
formats, the most common way individuals currently ac-
cess the Internet. One of the judges mentioned that some
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Table 1 Content Validity Index of the Website According to the Content and Technical Judges
Variable O D NAND A TA QW

Language and content (N = 7)

1. Information is shown in a relevant context to the target audience. 0 O 0 1 6 10
2. Information is organized in such a way as to be easily understood by the audience. 0 1 0 0 6 085
3. Information is shown in a clear and objective way. 0 1 0 0 6 085
4. The language is understandable and accessible to the target audience. 0 O 0 o 7 10
S-CVI domains 092
[llustrations and layout (N = 9)
5. There is a clear indication about the authors of the website. 0 O 1 0 8 088
6. There is enough information making it possible to establish contact with the authors. 0 0 1 0 8 088
7. The website design promotes learning. 0 O 0 1 8 10
8. Images add knowledge to the text. 0 O 0 1 8 10
9. The images correspond to the related text. 0 0 0 0 9 10
10. The user can easily navigate between pages. 0 1 0 1 7 088
11. The website links work properly. 0 1 0 2 6 088
12. The website looks attractive to the target audience. 0 0 0 0 9 10
13. The website is organized for easy use. 0 0 0 3 6 10
14. The display contributes to the website’s access. 0 1 0 2 6 088
S-CVI domains 094
Reliability (N = 7)
15. The information presented on the website is reliable. 0 0 0 o 7 10
16. The information contributes to knowledge construction on clean intermittent catheterization 0 0 0 2 5 10

in a playful way.

17. The information provided is updated.

18. The website text does not contain grammar errors.
S-CVI domains
Didactic (N =7)

19. The website fulfills its role as a playful tool.

20. The website can be used as a playful reference tool.

21. Would you use or recommend the website to your patients?
S-CVI domains
S-CVI global

0 0 0 (O 1.0

0 1 0 0 6 085
0.96
0 1 0 0 6 085
0 O 0 o 7 1.0
0 0 0 0o 7 10
095
094

Note. TA = totally agree; A = agree; NAND = | do not agree or disagree; D = disagree; TD = totally disagree; I-CVI = item-level content validity index; S-CVI = scale-

level content validity index.

of the site’s content was repetitive, namely the presenta-
tion of educational videos and flyers that contained the
same information. However, this repetition was main-
tained, as not all patients will have access to the Internet.
Furthermore, educational flyers are helpful to nurses and
physicians during face-to-face consultations.

The characteristics of the parents participating in this
study revealed a predominance of mothers as the primary
caregivers, which is consistent with the results of other
studies (Lima et al., 2017; Tavares et al., 2018). It was
noted that mothers generally cared for the child, regard-
less of age, even if the mother worked outside the home;
these women often quit their jobs and assumed the exclu-
sive role of caregiver. The face validity provided by the
mothers complemented the content validation process.
It is noteworthy that three mothers chose “disagree” about
the item “the weblinks work properly” for the illustrations
and layout domain. This may be because of difficulties in
accessing the links and downloading the videos. Previous
studies have determined that parents should be included

in the process of constructing and validating educational
materials (Lima et al., 2017; Tavares et al., 2018). In ad-
dition, parents contributed to our validation procedures
by pointing out the necessary changes in the color or font
type of text on the flyers. Online educational material
about CIC techniques was developed for both boys and
girls. Parents requested that the comic book, illustrated
with a boy, could also have an additional version with a
female and teenagers as the main characters, which was
not possible with the initial design.

There is no consensus in the literature regarding
the best approach for teaching children about self-
catheterization. Furthermore, there is no information
regarding the ideal age for such instruction or reasons
why certain educational strategies work whereas others
do not. However, previous studies have highlighted the
importance of educational interventions that are cultur-
ally appropriate during childhood to encourage early
independence (Castillo et al., 2017). Assessment of self-
catheterization training conducted with 60 boys in a
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Table 2 Content Validity Index of the Website According to Parents

M. A. G. de Avila et al.

Variable D D NAND A TA I-CVI
Content and language
Understood all the words and phrases on the website. 0 2 0 0 8 08
Easily found contact information on the website. 0 1 0 0 9 09
S-CVI domains 0.85
llustrations and layout
Understood all animations, videos, and images from the website. 0 0 0 0 10 10
The weblinks work properly. 0 3 0 0 7 0.7
Could use all the games. 0 0 0 1 9 10
S-CVI domains 09
Reliability
Want to access the virtual environment with your child. 0 0 0 0 10 10
S-CVI domains 10
Didactic
Considers it easy to navigate the website. 0 1 0 0 9 09
Do you think the virtual environment can prepare your child for future self-catheterization 0 0 0 1 9 10
or to understand its importance?
S-CVI domains 095
S-CVI global 092

Note. TA = totally agree; A = agree; NAND = | do not agree or disagree; D = disagree; TD = totally disagree; I-CVI = item-level content validity index; S-CVI = scale-

level content validity index.

rehabilitation program operated by urotherapy nurses re-
vealed that the median age for starting CIC (performed
by another person) was 8.2 years (ranging from 1.2 to
18 years). Didactic materials included anatomical draw-
ings, informational flyers, and dolls. Self-catheterization
only began when the child felt safe with the procedure,
with 42 boys self-catheterizing at a median age of 10.8 years
(ranging from 5.9 to 18.4 years). The switch to self-
catheterization occurred after a median of 2.1 years (rang-
ing from 2 months to 7.8 years; Faure et al., 2016).
Evaluating unsuccessful cases of self-catheterization
learning by children and identifying educational failures
is challenging for healthcare professionals (Benicio et al.,
2018). One multidisciplinary group training program
with seven children (aged between 7 and 12 years) having
difficulties learning CIC procedures had training aspects
that favored learning. The training program included shar-
ing difficulties and achievements with other children/
parents, cognitive restructuring to improve comprehension
and motivation, equipment handling and experimenting,
relaxation as a response to physical stress, and parental
orientation and support (Cobussen-Boekhorst et al., 2010).
To better understand what techniques work better
than others, the website included a blog, so patients and
caregivers could communicate with each other and their
healthcare professional(s). The efficacy of this blog inter-
face will be the subject of a follow-up study. The develop-
ment of any blog for children is challenging for health
professionals, because such blogs need to be carefully
monitored to prevent inappropriate use. Although the

benefits of blogs for CIC education are still unknown,
sharing experiences may be beneficial for the parents.

Limitations

A few limitations should be noted in relation to this work.
First, the website is completely in Portuguese, which restricts
the access to Portuguese language users. Second, there have
been few studies developing and validating websites for
health education; thus, we had a limited framework for de-
signing the website. Although the recommendations of
Cook and Dupras (2004) were directed toward another
target group (health professionals and students), the rec-
ommendations served the needs of the project. Third,
only a single healthcare center was used for face validation
and nonclinical evaluation of the website. Finally, it will be
important for children to also validate the website and its
effectiveness. In this study, children accompanied their
mothers during the website validation and provided some
opinions; however, the mothers responded to the questions.
Future research could include an additional step involving
children’s validation. Therefore, caution should be exercised
until the results can be generalized to different contexts.

Conclusions

This study contributes to a discussion regarding health-
care professionals’ roles in the rehabilitation of children,
which goes beyond hospitals, clinics, and ambulatory
environments. This age-appropriate website can support
rehabilitation professionals attending to children
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Key Practice Points

e Age-appropriate website interventions can be useful for
rehabilitation nurses as a complement to healthcare
education for children requiring CIC.

e The use of age-appropriate educational materials by
rehabilitation nurses could encourage children'’s
participation in their own care and minimize dependency
on their parents.

e The website can be used by rehabilitation nurses to
develop similar resources for different needs.

with spinal cord injury and other neurological disorders
needing CIC.

The website is freely available at www.doutorbexiga.
com.br. It is composed of different didactic resources,
including educational videos, coloring games, a memory
game, a comic book magazine, animations, and a blog for
communication among patients, caregivers, and health
professionals. The website developed in this study can po-
tentially strengthen the bond between professionals and
families, encourage children’s participation in their own
care, minimize children’s dependence on their caregivers,
and empower families. Although it is not believed that
educational materials should replace direct health educa-
tion provided by professionals, online portals can facili-
tate learning through repetition and home access, which
promotes the understanding and sharing of information
among family and friends. In the future, a study to assess
the impact of this website on children’s knowledge and
CIC performance is planned. Finally, because rehabilita-
tion nurses provide the majority of health education for
families and children, it is recommended that this website
serve as a model for developing similar material.
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