doi.org/10.1590/ce.v29i0.96369 Cogitare Enferm. 2024, v29:€96369

ogitare
Enfermagem

REVIEW

EDUCATIONAL TECHNOLOGIES FOR THE SELF-CARE OF
CHILDREN WITH SICKLE CELL ANEMIA:
AN INTEGRATIVE REVIEW*

HIGHLIGHTS

1. Nurses should create educational technologies for children.

2. Educational technologies help with self-care in sickle cell anemia.
3. Understanding the disease helps promote self-care in children.

4. The following were found: a game, two apps, a book, and a diary.
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ABSTRACT

Objective: To identify the educational technologies used to help children with sickle cell
anemia in their self-care. Method: an integrative review carried out in six consecutive phases,
between June and July 2023, with no time frame, in the following information resources:
Public/published Medline, Virtual Health Library, Scientific Electronic Library Online, and
Web of Science and Cumulative Index to Nursing and Allied Health Literature. Results: Five
studies were found, of which the following stood out: a game, two electronic applications,
a coloring book, and a guided image for pain relief. All the educational technologies reflect
the child’s better understanding of self-care. Conclusion: The selected studies allowed
us to understand that educational technologies help children with sickle cell anemia to
understand the disease and take actions that improve its signs and symptoms, favoring self-
care, but it is essential to create new educational technologies since most of the findings
are old and do not match the current reality.
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INTRODUCTION

Sickle cell Anemia (SCA) is ahemoglobinopathy that originated on the African continent,
where the S gene originated and spread to many countries, reaching a higher prevalence
in countries where slavery took place’. In Brazil, the distribution of Hemoglobin S (Hb S)
is more frequent in the Southeast and Northeast regions due to greater miscegenation in
these areas’.

Itis a genetic, hereditary, chronic pathology with rare chances of cure which, in situations
where oxygen is absent or reduced, alters the shape of the red blood cell, which acquires a
sickle shape’2. With this shape, HbS prevents oxygen from binding, triggering episodes of
vaso-occlusion. If left untreated, over time it causes tissue ischemia which can trigger acute
pain and dysfunction in organs such as the spleen, brain, lungs, and kidneys'.

In Brazil, SCA has a higher prevalence and high incidence. Data from the Ministry of
Health show that between 2014 and 2020, there were an estimated 1,087 new cases of the
disease, with an incidence of 3.78 per 10,000 live births. The death rate between 2014 and
2019 was higher in people aged 20 to 29 and it is estimated that PA causes one death per
week in children aged 0 to 5°.

Family members and caregivers of children with PA should know the signs and
symptoms to provide adequate care, as well as be instructed to identify possible signs of
illness *. At school age, children have a greater understanding of the disease and should be
instructed by health professionals on how to identify and control signs and symptoms, as
well as medication schedules and doses, thus introducing children to self-care®.

Self-care is the ability of individuals to apply attitudes and actions in their daily lives
that help to improve their quality of life, which has an impact on their perception of the
disease. It is understood that this practice needs to be taught from an early age so that
children are familiarized with the actions necessary for their well-being. With the assistance
of specialized staff and caregivers, children’s self-care will be promoted in an integral way®.

Due to the chronicity and high mortality rate of SCA, children, and their caregivers
should receive guidance on how to properly manage the disease and the necessary
knowledge about the disease’s pathophysiology, preventive aspects, proper nutrition, and
drug treatment. It is notorious that a lot of information is directed only at caregivers, but
the child is a fundamental element of their self-care and by understanding the disease, they
will be able to learn what to do daily and this is a gradual and sometimes slow process®.

Nurses must therefore create ways to encourage self-care during childhood® using
educational technologies, which are currently widely used to help people understand their
illness. Educational technologies come in various formats: booklets, posters, almanacs,
games, apps, and videos’ and their use improves the professional’s bond and dialog with
the child and caregiver>?®.

Currently, educational technologies can be used widely and shared through various
means of communication®, and it is up to nurses to look for materials that can be used
and help promote self-care for children with SCA. The study is therefore justified by the
importance of using educational technologies to help children with SCA, as they are playful,
didactic tools that help disseminate information and understanding of self-care to children
who are still developing their concrete knowledge2?.
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The objective of this study was to identify the educational technologies used to help
children with SCA with their self-care.

METHOD

This is an Integrative Review (IR), one of the methods used in Evidence-Based Practice
to synthesize and analyze published works on the subject studied to obtain the expected
result from the research. To carry out the IR, six stages were developed: formulation of the
quiding question; literature search; data collection; critical analysis of the studies included
discussion of the results; and presentation of the integrative review.

The guiding question was formulated using the mnemonic construction strategy
indicated by the acronym PICo (Population, Interest, Context)!", in which P is children with
sickle cell anemia, | is educational technologies and Co is self-care. Thus, the following
guiding question arose: what are the educational technologies aimed at the self-care of
children with sickle cell anemia?

The selection of articles began in June and July 2023 by two reviewers, independently,
in the following information resources: Pubmed (Public/Publish Medline), BVS (Virtual
Health Library), SciELO (Scientific Electronic Library Online), and CINAHL (Web of Science
and Cumulative Index to Nursing and Allied Health Literature). The following descriptors
were used: Health Sciences Descriptors (DeCS) from the VHL and SciELO databases;
Medical Subject Headings (MeSH) from the PubMed database and CINAHL Headings from
the CINAHL database. The descriptors were chosen in English to capture as many of the
studies available in the databases as possible. The search terms used, combined with the
Boolean operators AND and OR, are shown in Chart 1 below.

Chart 1 - Search strategies for studies, in information resources, through the association of
descriptors. Niterdi, RJ, Brazil, 2023

Acronym Contend MeSH/ Pubmed DeCS/BVS DeCS/SciELO CINAHL
Children

" L “Anemia, sickle “Anemia, sickle “Anemia,
Anemia, sickle

P with sickle cell” AND “child” cell” AND cell” AND sickle cell”
cell anemia "children” “children” AND “child”
AND AND AND AND
"Educational "Educational “"Educational “"Educational
. technologies” " technology” technology”
I Tiiﬁﬁ?lfnizls OR “Patient ”Jlgi(‘:clif:enn?clggica(ain OR "Patient OR "Patient
g Education o Education Education
as Topic” 3s Topic as Topic” as Topic”
AND AND AND AND
Co “Self-care” “Self-care” “Self-care” "“Self-care” "“Self-care”

Source: The authors (2023), survey data.
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The inclusion criteria were complete original research articles, without language
limitations, which addressed educational technologies for children with SCA It should
be noted that studies conducted with children and adolescents were maintained. The
exclusion criteria were studies aimed only at adolescents with SCA, caregivers, and other
audiences; theses; dissertations; abstracts; incomplete articles; editorials; and duplicate
articles. Concerning the period of publication, it was decided not to make a time cut.

To clarify the process used to include the studies, an adaptation of the PRISMA 2020

Flowchart (Figure 1), used in Systematic Reviews and Meta-Analyses, was drawn up to help
the author write the final report'.

Figure 1 - Flowchart of the process of identifying, selecting and including studies. Adapted
from the PRISMA recommendation. Niterdi, RJ, Brazil, 2023

Source: The authors (2023), research data.
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In the end, five studies were selected, and a specific instrument was drawn up in which
each article was numbered and presented with the following information: title, authors,
year, country, objectives, educational technology, and level of evidence.

The articles were read by two reviewers, a master’s student and a doctoral student, who
research children’s health. A third reviewer, a doctoral student in nursing, was consulted in
case of disagreements or doubts, minimizing the risk of bias in the study. The findings were
grouped at the end into categories to better exemplify the analysis of the results found in
the selected studies.

The level of evidence for the studies included in the qualitative synthesis was based on
the categorization of the Agency for Healthcare Research and Quality (AHRQ) in the United
States. The quality of the evidence is classified into six levels: I-they come from meta-
analyses and randomized controlled studies; ll-experimental studies; lll-quasi-experimental
studies; IV-descriptive, non-experimental or qualitative studies; V-experience reports and
Vl-authoritative opinion reports and/or expert committee reports'3.

RESULTS

Five studies were selected (Chart 2) focused on the self-care of children with PA, which
highlighted the lack of current, national educational technologies to help with self-care.

The search had a high number of duplicate studies between the Pubmed and VHL
databases, with a total of 131 studies (82%) and few results: in CINAHL, with 26 studies (16%),
in SCiELO only three studies were found (2%), but they were not related to the research. Thus,
the five studies selected were found in the Pubmed and VHL databases, with three studies
(60%) and CINAHL, with two studies (40%), only in international journals (100%).

The five articles were published between 2007 and 2022 and are predominantly from
the United States, with three studies (80%); Jamaica, with one study (10%); and France, with
one study (10%). Four studies were published more than five years ago (?0%) and there was
a predominance of the level of evidence Il studies: three quasi-experimental (80%), one
randomized clinical trial (10%), and one non-experimental (10%).
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Chart 2 - Summary of the studies included in the integrative review. Niterdi, RJ, Brazil, 2023

Studies Title Authors/Year/ Objectives Education Evidence
Country Technology Level
AElnEig S To determine whether
management avi ol
in children playing a simp'e
with sickle Yoon SL, Godwin A educatlongl game on .
. CD-ROM improved Educational
1 cell disease 2007 : .
A1 throuah plavin . children’s knowledge game on Il
; CgD-lE\’)OI}\//I 9  United States  3nd confidence in CD-ROM
. of America the management
educational :
o and practice of
game: a pilot . :
sickle cell anemia.
study.
McClellan CB, . _
Use of handheld  gchatz JC, Puffer TO investigate tbe use
wireless E, Sanchez CE, ©fa por’FabIe ereless '
. technology for Stancil MT, glectronlc dewcg to Mobile app
A2 a home-based Roberts CW  implement a pain for pain
sickle cell pain management protocol management
2009 . .
management ) for participants with
protocol United States  gjckle cell disease.
of America
. ) To test the effects of
Uf,:ag g:”(zzd Dobson CE, guided imagery training
Mana ge F}’/ain in Byrne MW on school children with
A3’ ge - 2014 sickle cell disease and Pain diary Il
Young Children . describe ch .
with Sickle United States SEIE Ereingles i
Cell Disease of America pain understanding
and analgesic use.
Improving To compare the
disease Morrison-Levy N, knowledge about sickle
knowledge in 6- Knight-Madden  cell disease of children
" to 10-year-olds  J, Royal-Thomas who received the .
ok with sickle cell T, King L, Asnani  coloring book, aimed at Coloring book Il
disease: A quasi- M 2018 improving knowledge
experimental Jamaica about the disease, with
study. those who did not.
Impact of
COVID-19 Sterlin A, de
pandemic on ~ Montalembert M, To evaluate the
access to online 1aylor M, Mensah  feasibility of continuing
AB 18 therapeutic S, Vandaele the therapeutic Online TEP IV
education M' Lanzeray A' education program (Videoconference)
programs for Poiraud L, Allali S (TEP) online after the
children with 2022 COVID-19 pandemic.
sickle cell France
disease.

Source: The authors (2023), survey data.
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The educational technologies evaluated were diverse, with the Mobile being the most
used technology, with two studies (n=70%), a game (n=10%), a diary (n=10=%), and a
book (n=10%). The authors showed degrees of interventions examining children’s level of
understanding of self-care with the disease and understanding of SCA and obtained favorable
results on children’s understanding of self-care after applying the technologies. However,
according to most authors, more research is needed to validate the technologies found.
Chart 3 summarizes the educational technologies analyzed, their interventions, and results.

Chart 3 - Summary of the educational technologies analyzed in the studies. Niterdi, RJ,
Brazil, 2023

Studies Technologies Types of interventions Results

- The level of knowledge about
sickle cell anemia measured
after the post-test was positive,
according to the authors.

- The effect of the educational game on
the self-care knowledge of children with
sickle cell anemia, regarding hydration,
adequate sleep and rest, and the use

A CD-ROM it folic acid and other medications. - The eIl ol the knowledge
_ Use of pre-test and post- levels with the pre-test and post-
; : . test in the children suggested,
test to determine children’s .
lovel of b e lage. according to the authors, greater
knowledge and self-care skills.
- The caregivers showed high
satisfaction with the use of the
technology, due to the ease of access
and usefulness of the skills taught.
- The authors report that there
- Training in skills such as deep ;/;/‘ekrionv\cl)leg(jnedislgserences
s bil breathing, progressive muscle 9 ’
A lsllie breathing, and guided imagery. - The .authors report t.hat .the
el ey caregivers’ help in filling in the
application helped the participant
to adhere to the research.
_- The authors report good use
of the app, but a need for more
studies on the use of mobiles
in research with children.
- According to the authors, there
- They were given a diary with was 100% participation in the
images to help them analyze intervention, and all the children filled
the extent of their pain. in their pre-and post-intervention
- These diaries were to record the diaries with little missing data.
children’s daily activities and pain - The participants reported
episodes at all times of the day, with extensive experience of pain.
A3’ Pain diary  intensity, location, and management.  _ The children described the location,

- If they needed to, they could
get help from their parents.

- Two versions of the diary were
drawn up, one for the pre-
intervention phase and one for
the post-intervention phase.

intensity, how they expressed
their pain, what helped relieve or
increase the pain, and what effect
the pain had on their daily lives.

- The findings of this study suggest
that guided imagery training can
help children deal with pain daily.
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- This study analyzed the effects

of a coloring book for children,
designed to provide information
about sickle cell anemia, treatment,

- The study found no gender
differences in knowledge scores at the
age studied, but girls were shown to
have better knowledge in adolescence.

- The study also showed that older

ALY Coloring .4 evaluation of their e children with good grades at school
book their knowledge of the disease. scored better in terms of knowledge
- They analyzed the social factors of the.dls.ease than others.
that could influence these children’s - Family size and parental
knowledge of sickle cell anemia. unemployment were factors that
harmed children’s knowledge, even
with the use of coloring books.
- The authors report that offering
sessions online was associated
with an increase in the total
- In this study, the authors report number of sessions per child.
on the strategies that have been - According to the actors, online
developed to keep patients online TEP was used more in families
Mobiles/ during the COVID-19 pandemic. with highler incpmesl.as opposed
A58 Computer They compared children’s to those in regions with lower

participation in TEP videoconferences

socioeconomic status.

that were face-to-face before
COVID-19 and, after the start of
the pandemic, became online.

- The authors believe that online
TEP is an excellent technique to
help children understand self-
care due to the combination of
psychological, social, and medical
approaches that are widely used.

Source: The authors (2023), survey data.

Thus, the educational technologies for health approaches in children with SCA in the
five selected articles were organized into three thematic categories: games, electronic
applications, and printed products.

CATEGORY 1 - GAMES

Study A1 created an educational game in CD-ROM format to help children with PA
obtain and improve knowledge about the disease, using seven questions in each stage
of the game, which were three stages, divided into: facts about the disease; taking care
of your health, and pain control. The answers had two or three options and the program
indicated which was the correct answer.

The research, carried out in the United States, involved 22 children and adolescents,
aged between six and 14, who took a pre-test to determine their levels of knowledge and
confidence about the disease; and played the game entitled “The Sickle Cell SlimeO-
Rama Game®"” on the CD-ROM, and then took a post-test to determine the degree
of knowledge they had acquired from the game. However, after playing the game, the
researchers observed that it would be difficult to analyze the children and adolescents’
level of understanding with the aid of the application alone. They therefore developed a
questionnaire with 15 questions about the content of the game in each round and were
able to assess the response rate of the research audience.
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The study had a positive outcome, as there was an increase in the children’s knowledge
levels after using the game. However, the study suffers from limitations, as according to
the researchers, there is a need for further development of educational technologies with
people with SCA and a larger and longer clinical trial.

CATEGORY 2 - ELECTRONIC APPLICATIONS

Articles A2 and A5 are educational technologies created and analyzed in terms of
children’s adherence to educational programs that help them learn about and subsequently
self-care for the disease.

The A2'™ study carried out in the United States, involved 19 patients aged between
nine and 20 and aimed to evaluate the use of an application on a portable electronic
wireless device (mobile) to implement a pain management protocol. To do this, it used
a "pain diary” in which the children were asked to describe the level of pain that day,
how they slept, their participation in activities, and whether they took medication. The
records sent via mobile were analyzed for two months and the participants’ adherence to
the pain assessment protocol was notable. The study had high rates of participation, daily
completion, and satisfaction among the children in using their mobiles to implement the
pain protocol, with a positive and encouraging result for the researchers.

The A5 study carried out in France, compared the degree of care for children with
SCA during the COVID-19 pandemic using the online therapeutic education program,
which was previously only face-to-face. The study compared TEP before and after the start
of the pandemic, discussing the differences in participation in the sessions according to the
seven departments of Paris, where they were evaluated in groups of six to 10 years, 11 to
14 years, and 15 to 20 years. The six to 10-year-old group had the highest participation in
online therapy, with a 45% rate.

During the lockdown, no face-to-face therapeutic education was offered; the sessions
could be group or individual via videoconference, according to the parents’ wishes.
Adherence to online therapy was well accepted by the children and their parents. According
to the researchers, this study was not designed to assess the level of effectiveness in
children with SCA but to assess the feasibility of online TEP in the post-pandemic period.
In addition, the study points out that the children, aged between six and 10, adapted very
well to the use of videoconferencing throughout the study.

CATEGORY 3 - PRINTED PRODUCTS

The A3 study carried out in the United States, used a sample of 20 children aged
between six and 11 and created a “pain diary”, which was used extensively by the children
during the two months of testing. In the first four weeks, the children were trained on how
to use the guided imagery at home individually, except for two siblings who were trained
together. All the children were instructed to start testing with the guided imagery for a
daily period of five to ten minutes, three times a day. After training in the use of guided
imagery, the participants reported significant increases in self-efficacy and reductions in
pain intensity, and the use of painkillers also decreased.
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The A4 study carried out in Jamaica highlights how a coloring book can improve a
child’s level of knowledge about their illness. The coloring book, called “MeToo"”, was a
material created by a doctor and nurses from the University of the East Indies’ Sickle Cell
Unit. The book had 24 pages, with a short text on each page and simple images over the
text. They cost very little to produce, around one US dollar each.

In the study, 56 children between the ages of six and 10 were given the book and
another 60 were not. An increase in the level of knowledge about SCA was observed in the
older children, with no difference between the sexes. However, the researchers concluded
that the study design was a limitation, as there was no pre-test knowledge score before
the child had the book in hand. However, they stress that the study was satisfactory in
demonstrating that a simple book is a playful and easily accessible form of intervention for
children with SCA.

DISCUSSION

Based on the analysis of the articles selected for this study, the main educational
technologies used to help children with SCA better understand the disease and apply daily
care were identified, with printed products and electronic applications being the most
widely used.

The results of this review show how important the use of educational technologies is
for child development, encouraging self-care and knowledge of SCA These children need
continuous care which must be carried out by health professionals, caregivers, and the
individuals themselves, initially in a supervised and assisted manner and then autonomously
as they develop, acquiring cognitive and motor skills'%.

Self-care, which is the fundamental component in improving the signs and symptoms
of SCA, will be acquired by the child over time and with the help of caregivers and health
professionals. In addition, by understanding the disease, children become more active in
their self-care?°. Studies have shown that a better understanding of the disease begins at
school when the knowledge acquired from an early age is put into practice through caregivers
and health professionals™. Therefore, for self-care to become effective, it is important to
continually develop the individual’s competence in looking after themselves®'*%.

The five studies corroborate the fact that the use of educational technologies in various
forms helps children to take care of themselves, by providing knowledge and strategies to
avoid pain crises, as in the study that used a “pain diary”. However, the lack of maturity
combined with the child’s unpreparedness can leave them more confused and performing
self-care inadequately®”?'.

Thus, the use of play with children is important and, if done correctly, can have excellent
results. Children have a keen intelligence and an easy understanding of subjects that interest
them and, with the help of games, electronic applications, and printed materials, this level
of knowledge about the disease and self-care will be more present in their daily lives.

Playfulness is an effective way of entertaining the people involved, it is closely linked
to the act of playing and is important for children’s learning. They understand that learning
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can also be fun and get involved in the action?’. As we are in a technological age, the use
of educational technology by health professionals can be an interactive means of helping
children with their self-care, but we must always think about how easy it is to integrate this
technology into the child’s day-to-day life®.

Health professionals, especially nurses, must know how to empower children to self-
care and, above all, help them to find meaning in the care they receive®. However, it is
important to pay attention to what is taught, as well as what is taken to children with chronic
illnesses in the form of information. They are still at the beginning of their conception of
life in society and the disease itself, so some information can be taken out of context and
hinder the progress of treatment?'.

It's important to note that when it comes to people, each one has their individuality
and something used for one child won't always help another?. Thus, children of the same
age group will acquire different self-care habits depending on the environment in which
they live, which is why nurses need to know how to find the right ways to educate children
with their individuality in mind®. The selected studies show that the children accepted
the educational technologies imposed on them for the research and had a high level of
enjoyment and a better understanding of the disease.

However, most of the educational technologies used come up against the viability of
these products for all the children who took part in the studies. The CD-ROM game, for
example, was very well received by the public, but it is based on the premise: how could
children introduce this game to improve the signs and symptoms of SCA in their daily lives
if people had limited access to computers at the time the study was carried out. As well as
the other electronic applications used, such as cell phones in 2009.

Even the 2022 study points out that adherence to online therapeutic education was
lower in socioeconomically fragile groups'. Despite being in the technological age, the
less well-off still don’t have access to technology on a large scale?®, which harms studies
using electronic technologies.

On the other hand, products created as printed educational technology have greater
adherence and better access for children with SCA, but require resources to keep up with
demand, which can be overcome by managing health services.

One of the studies pointed out that few articles are developed thinking only about
children with SCA' and the process of identifying, selecting, and including the studies in
this IR showed that many researchers prefer to carry out studies with adolescents, caregivers,
and other audiences. It is therefore important to also carry out research with children, who
will grow up and become stronger in their knowledge of self-care.

For an educational technology to be effective for the target audience, it needs to be
methodologically rigorous. When it is implemented in the service, it will serve to improve
health education, which is important for maintaining the self-care of the patient for whom
it is intended®.

The main limitation of the review was the risk of bias because even with three reviewers,
any study runs the risk of distortions throughout the research process.
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CONCLUSION

The results of this IR highlight the importance and relevance of creating educational
technologies for children with SCA. With technologies, children learn more and take better
care of themselves, helping parents and caregivers with issues that improve their health, as
they begin to have an active voice and understanding about their illness.

In Brazil, no study using educational technologies for children with SCA was found
in the databases searched. This fact increases the relevance of the study and shows the
importance of investments around educational technology in health.

This review brings contributions to nursing and other members of the multidisciplinary
team who care for children with SCA and need new methods to help them. It also has
important implications for the field, as it opens space for new studies on educational
technologies for treating children with chronic diseases and helps to create up-to-date
practices for future research.
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