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-OBJECTIVE: To build and validate journal-type digital
and printed educational material for informal caregivers
(i.e., the parents who provide care) of children with
hydrocephalus.

-METHODS: This is a methodologic study conducted in
the children’s neurosurgery outpatient clinic of a university
hospital. The content validity index with a concordance of
‡0.78 was used for validation. Content was validated with
the participation of 5 nurses and 3 neurosurgeons, and
appearance was validated with the participation of 9
informal caregivers of children with hydrocephalus.

-RESULTS: A 21-page journal was created to address
hydrocephalus and its treatment. The content and seman-
tics of this material were validated with a universal con-
tent validity index of 0.90 and 0.98, respectively.

-CONCLUSIONS: Content and appearance of the educa-
tional material for informal caregivers of children with
hydrocephalus were successfully validated and consid-
ered suitable and user-friendly for health education.
INTRODUCTION
ongenital hydrocephalus occurs at a frequency of 1:1000
live births; in developing countries, this number increases
Cto 3.16:1000 live births.1 It is one of the most common

neurosurgical diseases in childhood and is generally treated with
a ventriculoperitoneal (VP) shunt.2,3 Although this treatment is
quite effective in most cases, there is a considerable risk of
dysfunction and infection, especially in the first year of use.4
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After the birth of a child with hydrocephalus, the families,
especially the mother, usually develop fear of the unknown and the
unexpected in relation to the disease and of the need for surgery in
the first hours or days of life.1,5 In the course of their lives, these
children have special health needs and require specific care at
home from their informal caregivers (i.e., the family members
who care for the child). This care usually includes preventing
postoperative complications; tissue care to prevent pressure injury
to the head; identifying the warning signs for intracranial hyper-
tension; and other measures to improve hydration, nutrition, and
comfort.6 It is especially important that caregivers are able to
monitor and detect changes in a child with shunted
hydrocephalus. They need to promptly identify signs and
symptoms of shunt malfunction and seek immediate medical
assistance, as delay in treatment is hazardous and life
threatening. Many families, however, care for their children
using the popular knowledge, based on beliefs, customs,
culture, and resources that are considered inconsistent with the
practices of the health care system.6-9

Educational material in print or digital format is becoming
increasingly popular for health education. A literature review
stresses the importance of the Internet as a health education tool
for informal caregivers to prevent significant morbidity and mor-
tality owing to shunt failure.10 According to this study, most
informal caregivers (91.7%) used the Internet, and 90.3% of these
caregivers accessed the Internet from home. Most caregivers
(81.9%) who used the Internet reported having looked for
information on hydrocephalus. Of these caregivers, 52.7%
considered the information they found on hydrocephalus very
useful, whereas 2.5% rarely used the information or believed that
it was not useful. Moreover, 89.8% of the caregivers who used
the Internet reported that they would like their neurosurgeons to
recommend the best resources.10 Furthermore, the informal
caregivers who used the Internet did not believe that the
information they obtained was fully reliable; 57.8% reported that
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they sometimes trusted the information on hydrocephalus obtained
from the Internet. A small proportion of these caregivers (21.7%)
always trusted the information from the Internet. Additionally,
28.6% of the caregivers used the Internet to find support groups,
whereas 34.8% used the Internet to communicate with other
caregivers of children with similar conditions.10 The Internet is a
popular source of information among patients and their families,
although the information is not always reliable. Consequently,
educational material created by the health care team to assist the
patients would facilitate communication and clarify doubts
regarding the reliability of information.
The lack of guidelines from the health care team or the lack of

communication for this specific population after hospital
discharge increases the difficulties of caregivers.11 Health
education is an important intervention strategy to prepare and
provide information to the caregivers, thereby increasing the
quality of life of the children.12 This education can be provided
using printed educational material. This form of material can
potentially ensure the shared creation of knowledge and
emerges as a new health promotion proposal based on the
participation of the population. Manuals, leaflets, brochures,
booklets, flip charts, and guidebooks all are accessible
alternatives that patients and their families can read after
hospital discharge to support the verbal guidelines of the health
care teams, to clarify future doubts, and to assist in decision
making.11 For these resources to be used effectively, however,
they must be developed and validated.13

For the target public to use educational material and benefit
from this tool, it is important to translate the knowledge.
Knowledge translation is defined by the Canadian Institute of
Health Research as “a dynamic and iterative process that includes
synthesis, dissemination, exchange, and ethically-sound applica-
tion of knowledge to improve the health, provide more effective
health services and products, and strengthen the healthcare sys-
tem.”14 Considering that many children must use the VP shunt
throughout their lifetime, considering that care provided by the
medical and nursing staff must include health education for the
families during treatment, and considering the lack of
appropriate educational material for children with hydrocephalus
available in Brazil, it was necessary to create a printed and
digital educational material for the families of patients with
hydrocephalus. The aim of this study was to develop an
educational material and validate it by experts and the target
population in terms of content and appearance, considering
semantics and appropriateness to our cultural context.

MATERIALS AND METHODS

Study Design
This research was approved by the research ethics committee of
the Botucatu Medical School, UNESPeUniversidade Estadual
Paulista (CAAE: 64119917.6.0000.5411) and complies with resolu-
tion No. 466/12, which establishes the guidelines and regulatory
standards for research involving humans. A methodologic
descriptive study was used for the creation and validation of
educational material intended for the health education of informal
caregivers of children with hydrocephalus in perioperative care for
placement or change of the VP shunt. Methodologic descriptive
382 www.SCIENCEDIRECT.com WORLD NE
studies are employed to investigate methods used to collect and
organize data, including the development, validation, and evalu-
ation of research tools and methods, thus increasing the rigor of
investigations.15

Study Period and Location
The study period was August 2016 to October 2017. The study was
conducted at the Núcleo de Educação à Distância e Tecnologias da
Informação em Saúde (Center of Distance Education and Infor-
mation Technology in Healthcare) of the Faculdade de Medicina
de Botucatu and the Children’s Neurosurgery Outpatient Clinic of
the Hospital das Clínicas of the Faculdade de Medicina de Botu-
catu, which provides care to approximately 40 children every
month. This hospital is located in the center-west region of the
state of São Paulo in Brazil, and it is the referral center for up to 2
million patients in 68 cities. The human development index of the
region is 0.804, and, similar to the country, social inequality is
high. Therefore, as the only public tertiary health care center, the
hospital assists mainly low-income patients.

Population
The experts were professionals who met at least 1 of the following
criteria: a minimum of 5 years working in pediatrics or neuro-
surgery (teaching, research, care, or rehabilitation); experience in
health education or health communication or creating and/or
assessing educational/instructional materials. The experts who did
not answer the online form within a period of 30 days were
excluded. Eight experts were enrolled.
The informal caregivers were selected from a convenience

sample at our Children’s Neurosurgery Department. They were
family members who looked after children with a VP shunt and
assisted at the children’s neurosurgery outpatient clinic. Informal
caregivers who did not define themselves as being primarily
responsible for the child’s care, who were paid for this care, or
who could not read or write were excluded.

Study Protocol
An extensive literature review was conducted to select the scien-
tific content and construct the educational material. We reviewed
books and scientific articles published within the last 10 years in
Portuguese or English addressing the topic of educational mate-
rials or health education on children with hydrocephalus. The
needs of the children and their caregivers identified during the
nursing or medical consultations and the expertise of researchers
on the topic were also considered. A team of physicians and
nurses created a scientific script in a language the target public
could easily understand, with minimal use of technical terms.
Subsequently, a storyboard was created containing some scenes

developed by the children with the authorization of their tutors.
Some images were obtained from books and websites to better
illustrate the scenes. The proposal was submitted to the Center of
Distance Education and Information Technology in Healthcare;
advertising and communication specialists designed the educa-
tional material using the iBooks Author software (Apple Inc.,
Cupertino, California, USA). Once the experts finalized the
educational material, some adjustments were made to the written
content and illustrations, such as color and font size. The
UROSURGERY, https://doi.org/10.1016/j.wneu.2018.03.082
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educational material contained 21 pages, including the cover, back
cover, and the presentation of characters and authors.
When the first version of the booklet was finalized, the vali-

dation process was initiated. The validation process involves 2
approaches: content and appearance, also called semantics.16,17

Content validation consisted of a search of the professional
curricula platform of Brazilian researchers (www.lattes.cnpq.br) to
identify experts who met the inclusion criteria. The experts were
contacted by e-mail and the educational material was submitted to
each expert with an assessment form that was used in another
study for the construction and validation of an educational ma-
terial,18 powered by the Lime Survey platform (www.limesurvey.
org). Following content validation, the necessary adjustments
were made, and the material was printed for the informal
caregivers to validate its appearance.
The content validation criteria used in the form were based on

the following 8 domains: 1) objective, 2) content, 3) language, 4)
relevance, 5) illustrations, 6) layout, 7) motivation, and 8) culture.
Each domain should have a concordance �0.78 to be considered
suitable. The domains that did not obtain this rating were
removed or reviewed according to the recommendation of the
experts. To assess each domain, the experts had to mark 1 of the
following options with their respective ratings: “totally agree”
Figure 1. Items in each domain

WORLD NEUROSURGERY 114: 381-390, JUNE 2018
(5 points), “agree” (4 points), “do not agree or disagree” (3
points), “disagree” (2 points), and “strongly disagree” (1 point).
The objective domain refers to the goals and outcomes that the

developers hope to achieve with the educational material. The
content domain refers to the knowledge provided by the educa-
tional material. The language domain refers to the language
characteristics, type of writing, and understanding of the concepts
covered in the educational. The relevance domain assesses the
level of significance of the educational material. The illustrations
domain refers to the assessment of imagery in the educational
material. The layout domain refers to the presentation of the
educational material and whether it encourages people to read the
booklet. The motivation domain refers to the desire to read the
booklet. Finally, the culture domain refers to the compliance of
the educational material with the target public. Figure 1 details
each one of these domains. Following the content validation,
the informal caregivers validated the semantics of the material.
The informal caregivers rated the material based on the

following 5 domains: 1) objectives and content, 2) language, 3)
illustrations, 4) structure and organization, and 5) motivation. A
self-applied form was used to characterize the participants and
assess the concordance of the educational material. This form was
adapted from another study on the construction and validation of
assessed by the experts.
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educational material.17 The objective and content domains refer to
the goals and desired outcomes following the application of the
educational material and the availability of information. The
language domain refers to the language characteristics, type of
writing, and understanding of the concepts covered in the
educational material. The illustrations domain refers to the
linguistic characteristics, type of writing, and understanding of
the concepts covered in the educational material. The structure
and organization domains refer to the way the guidelines are
presented and the form of the educational material. The
motivation domain refers to the readers’ eagerness and desire to
read the material. Finally, the participants were asked to make
general comments and suggestions. Following the appearance
validation, the necessary adjustments were made to the final
version of the educational material.

Analysis of Results and Statistics
The content and appearance validation data were tabulated in
Microsoft Office Excel (Microsoft Corp., Redmond, Washington)
and analyzed using the content validity index (CVI).18 The CVI
measures the proportion or percentage of experts or judges who
are in agreement. This method was initially used to analyze
each item individually and subsequently the instrument as a
whole. It consists of a Likert-type scale with scores from 1 to 4.
To assess relevancy/representativeness, the answers may range
from 1 to 4 (1 ¼ not relevant or not representative, 2 ¼ item needs
further review to be representative, 3 ¼ item requires minimal
review to be representative, 4 ¼ item is relevant or representative).
The index score is calculated by adding the concordance of all
items marked with 3 or 4 by the judges. Items with a score of 1 or 2
must be reviewed or removed. Thus, the CVI has also been
computed as “the number of experts giving a rating of 3 or 4 to the
relevancy of each item, divided by the total number of experts.”19

In this study, CVI was calculated with the items marked with 4 and
5, corresponding to the answers “agree” and “totally agree.”
As there is no consensus on the ideal number of participants, a

convenience sample was used, including all the selected pro-
fessionals and caregivers and considering the time of data
collection. It was suggested that the number of experts must be
considered in the assessment of individual items. When there are
�5 experts, they must all agree for the item to be considered
representative. In the case of �6 total answers, a minimum rate of
0.7822 was recommended. This rate was applied in this study.

RESULTS

The educational material (paper and electronic formats) consisted
of a journal shared between a child with hydrocephalus and her
mother. In the journal, the child and mother write about their
experience of VP shunt dysfunction through a logical series of events
covering the following topics: definition of hydrocephalus, recog-
nition of signs and symptoms of VP shunt dysfunction, an instruc-
tional explanation of VP shunt obstruction, and care in the
perioperative period. In addition, the material consistently ad-
dresses the importance of the informal caregiver, the surgical team
(nurses, neurosurgeon, and anesthesiologist), the surgical envi-
ronment, and social inclusion. At the end of the material, interac-
tion between the caregivers and the material is encouraged by
384 www.SCIENCEDIRECT.com WORLD NE
providing a space to write down consultations, surgeries, questions,
and reports of their own day-to-day occurrences (Figure 2).
The content was validated by 8 health care workers (physicians

and nurses), and the appearance was validated by 9 informal care-
givers of children with hydrocephalus. Of the 8 experts, 5 were
nurses (2 specializing in pediatric neurosurgical care, 2 in health
education, and 1 in rehabilitation), and 3 were physicians who
specialized in pediatric neurosurgery. The average number of years
of experience of the experts with hydrocephalus was 20 years (range,
14e33 years). Of the 8 experts, 4 had doctoral degrees, 2 had post-
doctoral degrees, 1 had amaster’s degree, and 1 had a specialization.
The content of the material was validated using the 8 domains,
objective, content, language, relevancy, illustrations, layout, moti-
vation, and culture, with a universal CVI of 0.90. The CVIs of the
domains were 0.97, 0.86, 0.93, 0.85, 0.92, 0.88, 0.88, and 0.88
(Table 1). Of all the content validation domains, 16 items obtained
the maximum concordance of 1, whereas 13 items, 6 items, 1
item, and 1 item had concordances of 0.88, 0.75, 0.63, and 0.05.
Some contradictions were identified in the comments and

suggestions of the experts for items related to whether the content
was sufficient to reach the goals of the educational material and
whether the number of pages was appropriate (CVI of 0.5 and
0.63, respectively). In these 2 items, some experts thought that the
content was excessive, whereas others questioned the lack of
content and the lack of other clinical cases, such as the presence
of neurologic sequelae and the first placement of the VP shunt.
In the language domain, for the item referring to the use of

attractive writing, the CVI was 0.75, and the experts recommended
changing the terms “device” and “blocked” to “tube” and “clog-
ged.” These terms were changed and later validated by the
informal caregivers.
In the relevance domain, the item relating to the inclusion of

necessary topics in the booklet for the informal caregivers of
children with hydrocephalus had a CVI of 0.75, and the experts
recommended the addition of the team on duty, as the neuro-
surgeon is not always present, and of other clinical cases. A team
on duty was added to the text, and it was mentioned in page 16 of
the educational material that the nursing ward has children of
other age groups with hydrocephalus and children with other
neurologic deficits. In the item referring to whether the booklet is
suitable for any health care worker, the experts indicated that
although the educational material was simple for training health
care professionals, the objective was for health care workers to use
the booklet to educate the informal caregivers of children with
hydrocephalus (CVI of 0.75).
In the domain of illustration, for the item referring to the suf-

ficient number of characters and situations (CVI of 0.75), the ex-
perts recommended adding a short introduction of the character
Breno, the brother of the main character, as he is mentioned in
the story. This introduction was added.
Concerning the layout, a contradiction was detected regarding

the readability of the selected font size and the appropriate size
and font of the wording (CVI of 0.75 and 0.88, respectively).
In the motivation domain, the item referring to the title being

attractive enough to attract readers had a concordance of 0.75, and
the experts suggested changing the title from “Laura’s Diary:
Overcoming Hydrocephalus and Its Treatment” to “Laura’s Diary:
Understanding Hydrocephalus and Its Treatment.”
UROSURGERY, https://doi.org/10.1016/j.wneu.2018.03.082
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Figure 2. Images of the educational material, “Laura’s Diary: Understanding Hydrocephalus and Its Treatment” (Botucatu, São Paulo, Brazil; 2017).
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Regarding the relevance of the topics covered, all were categorized
as “highly relevant” or “relevant.” After validation by the experts, the
material was redesigned before it was validated by the caregivers.
WORLD NEUROSURGERY 114: 381-390, JUNE 2018
Nine caregivers participated in the appearance validation. All
caregivers were mothers of the children, with an average age of
27.2 (range, 19e36 years). Level of education of informal
www.WORLDNEUROSURGERY.org 385
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Table 1. Content Validity Index According to the Experts Regarding Objective, Content, Language, Relevance, Illustrations, Layout,
Motivation, and Culture, in Absolute Frequency and Average Concordance Rate

Evaluated Items

Scores (N [ 8)

CVITA A NAND D SD

1 Objective

1.1 Consistency with health education needs 3 5 0 0 0 1

1.2 Usefulness for health education 4 4 0 0 0 1

1.3 Promotion of thought on perioperative care 1 7 0 0 0 1

1.4 Promotion of behavior and attitude shifts 1 6 1 0 0 0.88

Subtotal 9 22 1 0 0

Concordance rate 0.97

2 Content

2.1 Suitability for informal caregivers 3 5 0 0 0 1

2.2 Information providing 2 6 0 0 0 1

2.3 Highlights on health education 2 5 1 0 0 0.88

2.4 Clearness and objectiveness of text 2 5 1 0 0 0.88

2.5 Scientific correction 3 4 1 0 0 0.88

2.6 Achievement of objective 1 3 4 0 0 0.5

2.7 Logical sequence 2 5 1 0 0 0.88

Subtotal 15 33 8 0 0

Concordance rate 0.86

3 Language

3.1 Clearness and intelligibility 3 5 0 0 0 1

3.2 Adequacy to the target public 3 4 0 1 0 0.88

3.3 Well structured 5 3 0 0 0 1

3.4 Spelling correction 4 4 0 0 0 1

3.5 Attractive writing 2 4 2 0 0 0.75

Subtotal 17 20 4 1 0

Concordance rate 0.90

4 Relevancy

4.1 Key points depicted 3 4 1 0 0 0.88

4.2 Potential of learning transfer 3 4 1 0 0 0.88

4.3 Scope 1 5 2 0 0 0.75

4.4 Suitability for health 1 5 1 1 0 0.75

4.5 Pertinence 6 2 0 0 0 1

Subtotal 14 20 5 1 0

Concordance rate 0.85

5 Illustrations

5.1 Relevance to content 5 3 0 0 0 1

5.2 Expression of needed information 4 3 1 0 0 0.88

5.3 Number of illustrations 6 2 0 0 0 1

Continues
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Table 1. Continued

Evaluated Items

Scores (N [ 8)

CVITA A NAND D SD

5.4 Characters’ charisma 4 3 1 0 0 0.88

5.5 Sufficiency of introduced characters 4 2 2 0 0 0.75

5.6 Resemblance with real life 3 5 0 0 0 1

Subtotal 26 18 4 0 0

Concordance rate 0.92

6 Layout

6.1 Attractiveness 3 5 0 0 0 1

6.2 Font size 2 5 0 1 0 0.88

6.3 Typeface 0 6 1 1 0 0.75

6.4 Color contrast 4 4 0 0 0 1

6.5 Text wrapping 2 6 0 0 0 1

6.6 Number of pages 2 3 3 0 0 0.63

Subtotal 13 29 4 2 0

Concordance rate 0.88

7 Motivation

7.1 Arousal of readers’ interest 2 4 2 0 0 0.75

7.2 Attractiveness of content 3 5 0 0 0 1

7.3 Enthusiasm for readers 4 3 1 0 0 0.88

Subtotal 9 12 3 0 0

Concordance rate 0.88

8 Culture

8.1 Appropriateness for sociocultural level of target public 2 5 1 0 0 0.88

Subtotal 2 5 1 0 0

Concordance rate 0.88

TA, totally agree; A, agree; NAND, do not agree or disagree; D, disagree; SD, strongly disagree; CVI, content validity index.
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caregivers was <10 years for 2 caregivers, 10e13 years for 6
caregivers, and >13 years for 1 caregiver. Five of the caregivers
were married, and 4 were single. Regarding current occupation, 7
caregivers were unemployed, 1 worked as a production assistant,
and 1 worked as a house cleaner. The average age of the children
of the informal caregivers was 2.46 years (range, 55 days to 7
years). Five children were boys. Of the 9 children, 7 did not attend
kindergarten or school. The average number of VP shunt revisions
was 6 procedures (range, 1e8).
The appearance validation was divided into 4 domains, objec-

tive and content, language, illustrations, and organization and
motivation, all with a maximum concordance of 1 except lan-
guage, with CVI of 0.92. The universal CVI was 0.98.
In the language domain, the item pertaining to the size of the

fonts had a CVI of 0.67 because the caregivers reported difficulties
in understanding the writing of the child with hydrocephalus in
terms of font size and type. Consequently, the font type was
WORLD NEUROSURGERY 114: 381-390, JUNE 2018
changed, and the size was increased. The caregivers also sug-
gested changing the term “ventriculoperitoneal shunt” to “VP
shunt,” as this term is more common among the families and the
acronym is easier to say.
Three informal caregivers stressed the importance of the

booklet to support the target population:

1. “I had never seen educational material for children with hy-
drocephalus. We find things on the Internet that are not always
true and reliable.”

2. “If I had read this here before, it would have been much easier
to deal with the situation and care. There is a shortage of re-
sources like this for the parents of children with
hydrocephalus.”

3. “I loved it. I’m going to show it to the other mothers of an
online group I joined.”
www.WORLDNEUROSURGERY.org 387
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DISCUSSION

The material proposed in this study was created as self-
explanatory material for health care workers to use in the health
education of families who care for children with VP shunts, who
generally undergo various surgeries in their lifetime.20,21 These
children and their families are faced with a lot of stress when they
are informed that surgery is required and when they are referred to
the surgical unit. Lack of knowledge about the surgical environ-
ment, the surgery itself, and the child’s separation from the family
are widely discussed as stress factors in the literature.22,23 There-
fore, providing information on the perioperative period and
including the informal caregiver in the care are important coping
strategies.24 Accordingly, our educational material can meet some
of these needs. Similarly, humanized care, communication, and
the presence of confident and suitable professionals for the
procedure bring relief and tranquility to the patients and help
build a relationship of trust.
As also found in the literature, educational material can be read

at home, and the information can be shared with friends and other
family members. From several studies that reported on online
support intended for children and adolescents with chronic dis-
ease, it was found that families believed that the online support
tools met their needs for information, supported home care,
helped manage the care of children and adolescents with chronic
illness,25,26 and often provided emotional support.27,28 Online
information is considered a complement to the guidelines pro-
vided by health care workers because such information help the
caregivers understand the medical terms and clarify information
on the diagnosis and care of the child.29 The health care workers
reported the importance of checking the quality of the information
in these tools and of updating the information to ensure that it is
useful and appropriate for decision making.30 Moreover, they
suggested the use of content with digital resources, such as
videos and cartoons.10,30 These data reinforce the importance of
the online availability of the proposed material, as well as the
assessment made by the experts to guarantee the content quality.
Experts from different areas were selected for validation to

ensure differences in opinion and approach to the same topic, as
recommended in the literature31 and other studies that used this
method.32,33 The experience of the experts was essential for the
validation of the content of the educational material and for
enhancing the work, especially with the changes of the title and
some terms as well as the addition of the team on duty.
The characterization of the informal caregivers in this study

revealed a predominance of women and mothers as the primary
caregivers, which is confirmed in other studies.1,5,6,34 The mothers
generally care for the child, regardless of age, even if they work
outside the home. At the hospital, the mothers usually accompany
the child. Some studies claimed that the mothers believe that no
other person is more capable of protecting and taking care of their
children.35

By occupation, 77.8% of the informal caregivers were unem-
ployed and were fully dedicated to caring for their children with
hydrocephalus, as similarly observed in other Brazilian
studies.36,37 As children with chronic disease need their mother’s
care, these women often quit their jobs and assume the exclusive
role of caregivers. Consequently, the caregivers are often exposed
388 www.SCIENCEDIRECT.com WORLD NE
to emotional exhaustion.5 The families consider health care
workers the primary source of reliable information, which
reinforces the importance of their involvement in the
development of information provided in booklets, on websites,
and in online support programs.29,30,38 The family members also
value the quality of online information29,39 and the possibility of
exchanging experiences between users.40,41 To increase the cred-
ibility of the information, adapt the content, and develop tools to
meet the needs and desires of the users of online support services,
it is crucial to include trained local professionals who are familiar
with the context of these families and their children and/or ado-
lescents with chronic illnesses.41-43

Well-written materials with easy-to-understand information
improves knowledge and reader satisfaction, develops skills, and
facilitates autonomy and adherence, enabling readers to under-
stand how their own actions affect their standard of health and
facilitating decision making. For health-related messages to be
effectively communicated, they must be well planned, precise,
relevant, and well understood. The vocabulary must be coherent to
the target public, and it must be attractive and easy to read and
understand.31 In our educational material, language was the
lowest rated domain by the experts. The CVI of this domain was
below the minimum range of the method owing to the use of
some technical terms and difficulties in reading Laura’s entries
because of the chosen font size and type. The informal
caregivers also contributed to this stage by informing that even
after the color and font of the mother’s and child’s writing were
changed, as suggested by the experts, they still had difficulties
reading the text. Therefore, the adjustments of the educational
material were pivotal to make it attractive and easy to understand.
The illustrations created by the graphic designers were well

rated by the experts and the informal caregivers. They were
considered relevant, easy to understand, coherent with the text,
and quantitatively and qualitatively appropriate. According to the
literature, simple language and/or the use of imagery can reduce
communication barriers and increase the efficiency and coverage
of information.31

Health education can ensure that the families are included in
the care plan of the patients by valuing and sharing of knowl-
edge and skills, which boosts their confidence and empowers
them to assume their role as caregivers; this takes into consid-
eration that health care workers do not always recognize the
suffering of the caregivers or their need to be technically and
emotionally prepared to provide this level of care.33 The health
care workers are responsible for ensuring that this information
is provided and that the patients and their caregivers receive
effective health education. A literature review that assessed the
production and/or use of printed materials in health education
suggested that communication and educational materials can
also open new paths to health promotion through the
participation of the population in the construction of
knowledge or through other means implemented in the
future.10 As reported by some authors, the recipients of
educational materials play an active role in the production of
meaning; therefore, in addition to the quality of the material,
it is necessary to investigate how effectively the reception and
mediation processes occur.10
UROSURGERY, https://doi.org/10.1016/j.wneu.2018.03.082
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Based on the contribution and reports of the evaluators, the
educational material on hydrocephalus presented here was pre-
pared appropriately, and the evaluators considered it innovative in
the field of health care. This educational material included the
family in the process of care and can serve as a resource to
minimize the burden of caregivers.30 Furthermore, the informal
caregivers and the experts clearly recognized the importance of
this topic and mentioned a lack of information, studies, and
means to divulge information on hydrocephalus, its treatment,
and perioperative therapy. The use of printed material facilitates
the process of acquiring, exploiting, and expanding knowledge,
based on 3 functions: reinforcing information and oral
discussions, serving as a guide to clarify future doubts, and
supporting decision making.31

Some hospitals, organizations, and shunt companies have their
own educational materials for patients with hydrocephalus and
their families, such as the materials from the Hydrocephalus As-
sociation (www.hydroassoc.org). However, these materials were
not fully appropriate to our cultural context, and most of them are
not available in Portuguese. Therefore, development and valida-
tion of our educational material were imperative. Furthermore, we
added innovation by composing the booklet through the
perspective of the child and the caregiver dealing with shunt
malfunction.
Finally, our educational material is available free of charge in

printed and digital format. However, only after the material has
been implemented and clinically validated will it be possible to
verify its acceptance by the families and whether the material
contributed to health education. The digital format is available for
WORLD NEUROSURGERY 114: 381-390, JUNE 2018
iOS devices in the Apple Store and on the institution’s web page
for free download.
A limitation of this study is the use of a single center to validate

the semantics and the nonclinical application of the educational
material. Socioeconomic and educational levels of the informal
caregivers may have influenced the results. Therefore, our data
should be applied with caution to different social contexts. The
next steps of this study must address these concerns. An adapted
material with a boy as the main character can also be developed.
Finally, it will be important to validate the effectiveness of the
material in teaching families the concepts they need to know for
better caregiving.

CONCLUSIONS

Communication is a tool nurses and physicians use in care.
Written communication is a widely used method of providing
health education information. Consequently, free educational
material was created in the form of a 21-page journal entitled,
“Laura’s Diary: Understanding Hydrocephalus and Its Treatment,”
to help recognize the role of nurses, minimize the negative impact
of surgery, and empower families. The educational material pre-
sented in this study enables the provision of humanized care,
strengthens the link between the health care professionals and the
families, encourages the participation of informal caregivers, and
contributes to patient recovery. Printed and digital educational
materials do not replace verbal guidelines; however, they can
facilitate learning by allowing home access, increasing under-
standing, and encouraging the sharing of information between
family members and friends.
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