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A B S T R A C T

Objective: Malaysian parents of children diagnosed with leukemia or lymphoma stand to benefit from a
comprehensive Malay-language online resource, complementing existing caregiver education practices. This
study aimed to develop and assess the efficacy of e-Hematological Oncology Parents Education (e-HOPE), an
online caregiver education resource in Malay, designed to enhance the knowledge of parents with children
diagnosed with leukemia or lymphoma in Malaysia.
Methods: A user profile and topic list were established based on previous needs analysis studies. Content was
developed for each identified topic. An expert panel assessed the content validity of both informational content
and activity sections. Subsequently, the contents were presented via a learning management system to parents of
children newly diagnosed with leukemia or lymphoma. Parents evaluated the quality of e-HOPE using the Website
Evaluation Questionnaire (WEQ) after an 8-week period.
Results: The scale content validity index (S-CVI/Ave) achieved 0.996 for informational content and 0.991 for the
activity section. Sixteen parents provided evaluations of e-HOPE after an 8-week usage period. Mean WEQ scores
for various dimensions ranged from 4.23 for completeness to 4.88 for relevance.
Conclusions: E-HOPE was meticulously designed and developed to offer Malaysian parents a Malay-language
resource complementing current caregiver education practices. It exhibited strong content validity and
received positive user ratings for quality. Further assessment is warranted to evaluate its effectiveness in sup-
porting parents of children with leukemia or lymphoma. The resource is anticipated to enhance information
accessibility and support for Malaysian parents facing hematological cancers in their children.
Trial registration: Clinicaltrials.gov NCT05455268.
Introduction

Although childhood cancer represents only 1% of newly diagnosed
cancers worldwide, it is an important cause of morbidity and mortality in
children.1 Worldwide, there were more than 200,000 cases and nearly
75,000 deaths due to childhood cancer.2 It is important to note that the
majority of cases were in low- and middle-income countries where access
to care is highly variable.1 Pediatric hematological cancers such as leu-
kemia and lymphoma are the most common forms of cancer in children,
both in Malaysia and globally. Leukemia represented 25.1% of cancers in
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children aged 0–19 years in the year 2020; non-Hodgkin's lymphoma
represented 4.5% and Hodgkin's lymphoma represented 0.9%, respec-
tively.3 The primary treatment modality for leukemia and lymphoma in
children is chemotherapy. Children with leukemia and lymphoma often
require frequent hospital visits and stays for monitoring and treatment,
resulting in a heavy caregiving burden on their parents.4

Caregiver education for parents of children with cancer is crucial to
empower parents to care for their children. The Children's Oncology
Group (COG) expert panel recommended the provision of family-
centered education, which not only provides parents with the
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necessary information but also supports them to cope with the diagnosis
and its associated challenges.5 The delivery of caregiver education is
highly variable in different countries and is influenced by the availability
of resources.6 Low- and middle-income countries were underrepresented
in the literature. However, unmet information needs suggest that im-
provements are needed for conventional caregiver education.7,8 Along-
side the conventional method of bedside caregiver education, it is
important to provide supporting reference materials that parents can
read and re-read at their preferred pace and timing. With the global shift
toward the use of information technology, it is also relevant to provide
learning resources that can be accessed online.

Delivery of caregiver education to newly diagnosed pediatric cancer
patients' parents often uses a combination of methods, including verbal
and written information.9,10 The internet is also a medium of instruction
that is increasingly being used by these parents.10 It is preferred because
it allows parents to access information at their convenience.10 However,
identifying credible and easily understandable information can be chal-
lenging for parents.11 A review of online resources previously found that
the available resources for childhood cancer were poorly designed and
difficult to read.12 Over the past decade, more well-designed resources
have become available. Reputable online resources such as websites from
the Leukemia and Lymphoma Society,13 Cancer.Net,14 Together by
St. Jude,15 and the Children's Oncology Group16 are examples of
comprehensive and easy-to-understand resources for English-literate
parents. However, resources for parents who have lower English liter-
acy are greatly needed.17,18

The development of resources in the local language is not as simple as
directly translating information from established sources. The resources
need to be contextualized for the local culture and health care settings.
Some commendable localized resources in the Asia Pacific Region
include published e-books in Chinese by the Children's Cancer Founda-
tion in Hong Kong19 and Indonesian online resources on childhood
cancer, nutrition, and treatment by the Indonesia Cancer Care Commu-
nity.20 In some countries, mobile applications have been developed to
provide parents with information such as Care Assistant in China and
CanSelfMan in Iran.21–23 However, more resources for different countries
are needed. The resources need to be easy to understand and well
structured to enable parents to easily find their desired information.24

Such resources are invaluable to supplement efforts for caregiver edu-
cation and to meet parents' information needs. Parents also desired rec-
ommendations for trustworthy information sources to help them avoid
the risk of misinformation.

In Malaysia, resources to support parents of children who were newly
diagnosed with cancer were extremely limited. The process of caregiver
education varied from hospital to hospital. When the diagnosis of cancer
is disclosed to parents, they usually participate in a discussion session
where they receive verbal general information about cancer and treat-
ment. Caregiver education is often unstructured, is ad hoc, and may be
provided by different health care professionals, such as doctors, nurses,
or pharmacists.

As a common practice in Malaysia, upon discharge, the child's pedi-
atric oncology team would provide a notebook where information on the
child's diagnosis and admissions is recorded. Additional printed infor-
mation, such as emergency contact numbers and what to do in the event
of a fever at home, is provided in the book. The main purpose of this book
was for communication with other health care facilities in the event that
the child needed medical attention, rather than for caregiver education.
However, the book also served to remind the parents on when they
needed to bring the child back for the next admission or clinic encounter.

Malaysian parents also rely on cancer parent support groups to guide
them with regards to how to provide care for their children.25 These
groups were set up by parents of children with cancer and were not part
of the formal health care team. The cancer parent support groups helped
to provide emotional support for parents of newly diagnosed children
and answer questions based on their own experiences. They often formed
messaging groups on mobile platforms to provide fast responses to
2

questions from members. Besides providing information and support to
parents, the groups may also provide practical help, such as financial aid
or fundraising for treatment and medical equipment.

Although the parents do search for information online to supplement
information provided by health care providers, they were limited by the
lack of a resource in the Malay language as most resources were in En-
glish and provided information that was meant for a different health care
setting. A national survey found that 96.8% of Malaysians used the
internet, further supporting the applicability of an online caregiver ed-
ucation resource.26 To the best of our knowledge, at the time the current
study was conceptualized, there was no comprehensive Malay-language
online resource available for Malaysian parents. Although an Indonesian
website was available,20 important differences in the language and
health care settings rendered it less helpful for local parents.

An important concern related to unverified online information sour-
ces is the trustworthiness of these sources.27 Some websites may
recommend supplements that purport to ‘cure’ the cancer or provide
information that deters parents from necessary procedures, such as bone
marrow aspiration or lumbar puncture. Such misinformation could result
in unwanted consequences.27,28 Hence, a trustworthy source of online
information is needed to support the parents.

A comprehensive and easy-to-understand online education resource
was needed to supplement current methods of caregiver education in
Malaysia.25,29 This was supported by a systematic review on the infor-
mation needs of relatives of childhood cancer patients.10 The online
format would make the information resource easily accessible to parents,
whether they were in the hospital or at home, and at their own conve-
nience. In view of the extremely broad information needs for different
types of cancer, a decision was made to begin the development of this
resource focusing on pediatric hematological cancers, namely leukemia
and lymphoma. This was because of the high prevalence of hematological
cancers among Malaysian children. If the resource was found to be
effective and acceptable, efforts could be made to expand the content to
include other forms of childhood cancers, such as solid tumors.

This article aims to report on the design and development of a Malay-
language online learning resource for parents of children who were
newly diagnosed with leukemia or lymphoma. This new resource was
named e-Hematological Oncology Parents Education (e-HOPE).

Methods

Study design

This was a developmental research project comprising three main
phases. Developmental research is defined as “the systematic study of
designing, developing, and evaluating instructional programs, processes,
and products that must meet the criteria of internal consistency and
effectiveness”.30 The first phase was the design and development of
content materials for the online learning platform. The second phase
involved content validation of these resources. The third phase involved
user evaluation of e-HOPE. Fig. 1 shows the overall view of the study
process.

Design and development of content materials

A good online learning resource should fit the needs of its users.
Incorporating a user-centered approach, the online learning materials
were designed based on the findings of a prior qualitative needs anal-
ysis.25,29 The qualitative needs assessment provided invaluable in-depth
knowledge regarding the struggles faced by the parents in obtaining
relevant information support and learning how to care for their child.
Parents’ demographics and knowledge needs were also obtained from a
previous cross-sectional study.31 The findings of the previous study were
used to draw up a user profile to describe the potential user.32 The user
profile was part of a value proposition canvas, which helped to clarify
what the target user needs in order to guide the designer in developing a
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Analysing user needs

Data from prior needs assessment
studies were used to create the user
profile, to guide the design and
development process.

Determining the topics
for contents

Required topics were identified from
needs assessment and compared with
Children Oncology Group
recommendations

Content creation Creation of animated explainer videos,
text and graphics

Content validation Evaluation of the content for accuracy,
relevance and clarity

Content revision Revisions to content materials based on
expert panel feedback

D
es

ig
n 

an
d 

de
ve

lo
pm

en
t

C
on

te
nt

 v
al

id
at

io
n

Deployment of contents The contents were deployed via an
online learning platform

User evaluation
Parents of children who newly
diagnosed with leukemia or lymphoma
evaluated the quality of e-HOPE
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Fig. 1. Study process. e-HOPE, e-Hematological Oncology Parents Education.
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product that fits their needs.32 The user profile (Table 1) summarized the
user characteristics, their goals, their pains or problems that they
encounter, and what features would help them to overcome their
challenges.

A list of topics was drawn up for the development of contents for e-
HOPE. The topics were identified from the previous qualitative needs
assessment and refined to ensure relevance to childhood leukemia and
lymphoma. These topics were then arranged under specific modules to
make it easy for parents to identify their desired information content.

Contents were prepared for each topic as either graphics with brief
explanatory text, doodle animations, or character animations. The con-
tents were written based on available online caregiver information and
literature review.9,13–16 They were substantively vetted by a consultant
pediatric hematologist. To ensure applicability to various institutions, the
contents did not highlight setting-specific practices such as the avail-
ability of certain clinical services. Being mindful that chemotherapy
protocols may be variable across different centers and individualized
3

according to the children's risk status, only general information on
treatment was provided. The information was provided with a reminder
that parents should discuss with their child's treating oncologist
regarding their child's treatment regime. Links to additional online re-
sources, which have been vetted to ensure credibility and ease of un-
derstanding, were also provided to cater for parents who wished for more
detailed information. These external resources were in English as online
resources in Malay were not available.

Videos were selected as the medium for topics that required longer
explanations but were kept within a maximum duration of 3 min.
Graphics with brief explanatory text were used for topics that were aimed
as fast reference for parents, such as symptom management at home.
Toonly software (Enterprise Version: 1.7.8, 2021) was used to create
character animation videos, whereas Doodly software (Enterprise
Version: 2.7.4, 2021) was used to create doodle animation videos. A
content script was written for each video in Malay, with care to use
layman terms to explain medical terminology. A storyline for each video



Table 1
The user profile.

User characteristics Goals

Sociodemographics31: Age range between 25 and 50 years, with up to secondary level
or high school education, and from the lower- to middle-income group.

Ability and desire to access online information via their mobile device or computers.25

To understand the disease and treatment process.25,31

To support medical decision-making and caregiving.25,29

To learn how to care for the child at home.29

To obtain support and cope with stress.29

To learn how to get credible information and discuss it with health care professionals.

Pains Gains

Does not fully understand the disease and treatment process.25 Simplify the explanation of medical information in layman terms.
Brief interactive activities to assess understanding and provide feedback.

Overwhelmed by various information.25,29

Lack of concentration due to caregiving demands.25,29
Provide information in short chunks.
Accessibility of information based on the parents' needs.
Use a blend of text, graphics, and videos to minimize cognitive load.
Ensure videos are specific and not longer than 3 min.

Need guidance on identifying credible sources of information.25 Provide guidance on how to identify credible information sources and evaluate the
trustworthiness of the information.

Experiencing emotional stress and anxiety.25,29 Include resources on self-care and coping.
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was created based on the script. A voice recording of the narration was
included in the video.

To enhance the understanding of parents, four online activities were
created. These activities were aimed at reinforcing parents' caregiving
knowledge at home after the child's discharge, developing strategies to
optimize their communication sessions with health care professionals,
evaluating the credibility of an alternative treatment advertisement, and
identifying a suitable coping strategy when facing a challenging situa-
tion. These objectives were determined based on needs that were iden-
tified to be important to parents during the previous qualitative needs
assessment study.25,29 These activities were designed as guided
question-and-answer exercises and were aimed at enhancing deeper
learning among parents.

Content validation of the content materials

Content validation was done to evaluate whether the materials were
relevant and appropriate for the objective of educating parents of newly
diagnosed children with leukemia or lymphoma. A content validation
method used for e-Health interventions was adapted for this purpose.33

This method used a modified content validity index, which was usually
used for questionnaire validation and had been used for the validation of
online resources and educational modules in other studies.34–36

A panel of seven content experts was formed to evaluate the content
validity of e-HOPE materials. The panel consisted of a consultant pediatric
hematologist and oncologist, a consultant palliative pediatrician, a family
medicine specialist with a medical education background, a registered
nurse with experience in the pediatric oncology ward, a psychologist, and
an experienced parent of a child with leukemia and an experienced parent
of a child with lymphoma. Both parents in the expert panel groupwere also
active members of their local cancer parent support group.

The draft of the contents and the videos were shared with the content
experts for evaluation. These included the informational contents and the
activities. The expert panel was briefed regarding the objective of the
validation process and provided with a structured content validation
evaluation form for each section. They were given the learning objectives
for each informational topic and activity. The form was adapted from a
similar website validation study.36 The content validation evaluation
form is provided as Supplementary Table S1. The members of the expert
panel had to rate their agreement with each item on a scale of 1 (totally
disagree) to 4 (totally agree).

The content validity index for each item (I-CVI) on the evaluation
form was determined by the proportion of a rating of 3 (agree) or 4
(totally agree) over the total number of raters.37 The content validity
index for the scale (S-CVI/Ave) was obtained by calculating the average
I-CVI of each topic. I-CVI of more than 0.78 and S-CVI/Ave of more than
0.90 indicated good content validity for a panel of seven experts.37 Re-
visions to the content were made based on the written feedback from the
4

expert panel. This included the addition of topics (e.g., caregiver pre-
cautions when the child is on chemotherapy) or breaking up certain
videos into two topics. A second round of evaluation was given by the
same expert panel, and the results for the I-CVI and S-CVI/Ave are pre-
sented in section 3.2.

User evaluation of e-Hematological Oncology Parents Education

The contents of e-HOPE were deployed via a learning management
system. A learning management system is a software program that
helps simulate a face-to-face learning environment in an online setting.38

The commercial learning management system Xperiencify™ was chosen
for this purpose as it had the necessary features needed for the conduct of
the feasibility trial.39 These included learner management features, the
ability to host video content, customizability, interactive questions, and
gamification features to keep learners engaged with the course.

Registered users were able to access e-HOPE contents via various
devices, including computers, tablets, and smartphones. Users only
required internet access via a browser. Mobile-responsive design allowed
for an automatic change in layout depending on which device was used
to access the content.40 A web-based platform was also not confined by
operating system requirements and was comparatively cheaper than
developing a mobile application.40

User evaluation of e-HOPE was nested within a randomized controlled
feasibility trial, which was prospectively registered at Clinicaltrials.gov
(NCT05455268). The study involved Malay-literate adult parents of chil-
dren (aged below 18 years) who were diagnosed with leukemia or lym-
phoma in the preceding three months and receiving treatment from either
one of two pediatric oncology units in Kuala Lumpur, Malaysia. Being
newly diagnosed in the preceding three months, the children were in the
beginning phase of their chemotherapy treatment. The parents were
eligible for inclusion if they were able to access the internet for health
information and had an active email account. Spouses of recruited parents
and parents experiencing severe emotional distress were excluded from the
study.

The feasibility trial was conducted to evaluate the implementation
and preliminary effectiveness of e-HOPE. A pilot randomized controlled
trial (RCT) with a continuous outcome variable and an expected small
effect size would require 25 participants per arm. This was increased to
32 per arm to account for a possible 20% attrition. The recruitment
duration was capped at 6 months in view of the fact that this was a
feasibility trial.

Upon recruitment and randomization, all parents received standard-
ized training by the first author on how to access and use e-HOPE. The
training was delivered based on a standardized training brochure, and
the brochure was also given to the parents for their reference. The par-
ents of the intervention arm of this feasibility trial received full access to
e-HOPE for two months (or 8 weeks). Parents were allowed to access any
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topic that they wished, based on their individual needs, and were not
required to complete all modules during the intervention period. They
were however required to complete the four activities, which were
released every fortnight. Each activity had to be completed within two
weeks. Upon completion of the intervention period, they completed the
Website Evaluation Questionnaire (WEQ), which was a usability-focused
quality assessment tool for informational websites.41,42 The WEQ con-
sisted of 26 items that measured eight dimensions of quality, including
ease of use, hyperlinks, structure, relevance, comprehension, complete-
ness, layout, and search option.42 Of these, relevance, comprehension,
and completeness were related to the informational content, whereas
other dimensions reflected the usability of the website related to navi-
gation and layout.41 The parents provided their responses on a Likert
scale of 1–5, and the mean scores for each dimension were calculated.
Higher mean scores represented better quality for each dimension.

A total of 16 participants completed the evaluation at the end of the
intervention period. The mean, standard deviation, median, and inter-
quartile range of theWEQ scores were presented as a descriptive analysis.

Results

Content materials for e-Hematological Oncology Parents Education

The final structure of e-HOPE consisted of eight modules, of which
one was the activity module. Fig. 2 shows a screenshot of the modules on
the online learning platform. The topics included in the modules are
shown in Table 2. The topics were compared with the education checklist
recommended by COG.43

Content validation of e-Hematological Oncology Parents Education

Table 3 shows the content validity indices for the informational con-
tents and the activities section. Following one round of revision, the S-CVI/
Fig. 2. Screenshots of modules in e-HOPE. e-HOPE
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Ave were 0.996 and 0.991 for the informational contents and activities
section, respectively. Both sections had good content validity, indicating
that the panel of experts agreed on the relevance, alignment with objec-
tives, and appropriateness of the materials developed for e-HOPE.
User evaluation of e-Hematological Oncology Parents Education

A total of 64 parents were approached, but only 51 consented and
were randomized. There were 27 parents who were randomized to the
intervention arm. However, due to the deaths of the child (n¼ 2) and the
losses to follow-up (n ¼ 9), only 16 parents (59.26%) completed the
intervention period and provided feedback on their evaluation of the e-
HOPE contents. Table 4 shows the sociodemographic characteristics of
the parents and their child's clinical characteristics. The mean parent's
age was 39.13 years (SD ¼ 6.50). The majority were women (n ¼ 13,
81.25%), of Malay ethnicity (n ¼ 14, 87.50%), and from the low-income
group (n ¼ 11, 68.75%). Half of the parents had tertiary-level education.
Three-quarters of the parents had a child diagnosed with leukemia.

The participants rated all eight dimensions of the WEQ highly
(Table 5). Of note, the highest scores were for relevance (mean ¼ 4.88,
SD ¼ 0.27), hyperlinks (mean ¼ 4.70, SD ¼ 0.40), and structure
(mean ¼ 4.67, SD ¼ 0.42). The areas of e-HOPE that needed improve-
ment were completeness (mean¼ 4.23, SD¼ 0.65), layout (mean¼ 4.48,
SD ¼ 0.47), and the search option (mean ¼ 4.56, SD ¼ 0.65).

Discussion

This study reported the development and validation of content ma-
terials for e-HOPE, an online learning resource for Malaysian parents of
children with leukemia or lymphoma. E-HOPE was found to have good
content validity for both the informational contents and activities sec-
tions. User evaluation showed that the parents rated e-HOPE highly.
, e-Hematological Oncology Parents Education.



Table 2
Content topics in comparison with the COG checklist.

Categories of information e-HOPE topics COG checklist Priority

Module 1: Activities
Care for the child at home Care of your child at home after

discharge from the hospital
Care of the child: Temperature taking
When to call for help
Who to call for help
Home medication names and purposes

1

Interaction with the
health care system

Communication strategies with
health care professionals

– –

Guidance for information
gathering

Evaluating the trustworthiness of an
advertisement for alternative medicine

– –

Self-care for caregivers Identifying a suitable coping approach Coping skills 3
Module 2: Leukemia and lymphoma
Disease-related information What is leukemia? What is cancer? 2

What is lymphoma? What is cancer? 2
How does leukemia or lymphoma occur? What is cancer? 2
Bone marrow testing (BMAT) What is cancer? 2
Lumbar puncture (LP) What is cancer? 2
What are the chances for cure with treatment? What is cancer? 2

Treatment-related information How is leukemia or lymphoma treated? Meeting with the physician team for
a diagnosis and treatment plan

1

What is chemotherapy? Meeting with the physician team for
a diagnosis and treatment plan
Chemotherapy overview

2

What is radiotherapy? Meeting with the physician team for
a diagnosis and treatment plan

1

What are the side effects of chemotherapy? Treatment side effects to know before the next appointment
Effects of cancer treatment on the bone marrow
Other side effects

1, 2

What is a central venous line (CVL)? Care of the central line 1, 2
What is a chemoport? – –

What is palliative care? – –

Module 3: Handling symptoms at home
Medical caregiving Fever Fever

When to call for help
Who to call for help

1

Nausea and vomiting Other side effects
When to call for help

2

Reduced appetite Other side effects 2
Mouth sores Other side effects 2
Hair loss Other side effects 2
Fatigue or tiredness Other side effects 2
Bruises, red spots, or bleeding When to call for help? 1

Module 4: Preventing infections and managing your child's diet
Medical caregiving Preventing infections Preventing infections 1

Food safety guidelines Preventing infections 1
Basic activities of daily living A balanced diet Nutrition 2

Vitamins and supplements Nutrition 2
When my child does not want to eat – –

Module 5: Medication management at home
Medical caregiving Understanding medication labels and prescriptions Home medication: Names and purposes, dose and frequency 1

Medication storage Home medication: Storage 1
Liquid oral medications (how to prepare oral suspensions) Home medication: Administration 1
Giving tablet medications to young children Home medication: Administration 1
Giving medications as scheduled Home medication: Administration 1
When my child refuses to take medications Home medication: Administration 1
Special precautions while my child is
receiving chemotherapy

Chemotherapy safe-handling/item disposal 1

Module 6: Supporting my child emotionally and socially
Psychosocial caregiving
for the child

Should I tell my child about the diagnosis? Talking with child and siblings about cancer 3
How children understand their illness Talking with child and siblings about cancer 3
How do I tell my child about cancer Talking with child and siblings about cancer 3
Understanding and supporting your child's emotions Talking with child and siblings about cancer 3
Supporting your child during a procedure or treatment Talking with child and siblings about cancer 3
Between discipline and love – –

Schooling during the treatment period Work and school absences 3
Supporting your child's social interaction – –

Module 7: Obtaining credible information
Guidance for
information gathering

Characteristics of trustworthy information sources – –

Evaluating appropriateness of alternative treatment – –

Health system navigation Introducing the roles of different health care professionals Meeting with the physician team for diagnosis and treatment plan 1
Introduction to emergency department 2
Introduction to outpatient nurse and/or clinic tour 2
Introduction to child life specialist 3

Communicating with health care professionals – –

Module 8: Taking care of yourself
Self-care for caregivers Why is it important to take care of yourself? Coping skills 3
Obtaining practical
support needs

Practical support Meeting with social worker 1

(continued on next page)
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Table 2 (continued )

Categories of information e-HOPE topics COG checklist Priority

Self-care for caregivers Coping with stress Coping skills 3
Problem-focused approach for coping Coping skills 3
Emotion-focused approach for coping Coping skills 3

E-HOPE, e-Hematological Oncology Parents Education; COG, Children's Oncology Group.

Table 3
Content validity indices for e-HOPE.

Content validation for informational content Mean I-CVI Content validation for activities section Mean I-CVI

Contents are accurate based on current knowledge. 0.972 The objectives are evident in the activity. 1.000
Objectives are evident 1.000 The activity will help user to achieve the objective. 1.000
Information provided is necessary. (Or, there is
no unnecessary information included)

1.000 The activity is simple and easy to understand. 0.965

All important points are included. 1.000 The activity will be useful for the user to help them
understand information in e-HOPE.

1.000

The language is easily understood. 1.000 The objectives are evident in the activity. 1.000
The information is well-organized and easy to find. 1.000
The video clips are useful to aid understanding of the content. 1.000
S-CVI/Ave for informational content 0.996 S-CVI/Ave for activities section 0.991

I-CVI, item-level content validity index; S-CVI/Ave, averaged scale-level content validity index; e-HOPE, e-Hematological Oncology Parents Education.
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e-Hematological Oncology Parents Education as a supplement to current
caregiver education

Caregiver or parent education in high-resource pediatric oncology
settings was commonly delivered in person, primarily by advanced
practice nurses.6 Education could be individualized and allow for
hands-on skill training. Conversely, in centers with limited resources, the
provision of caregiver education was hampered by insufficiently trained
staff, a high patient load, and a lack of resource materials to support the
education process. The purpose of e-HOPEwas not to take over the role of
direct training but as a supplementary resource to aid parents in learning
how to care for and support their child during the treatment process.
Therefore, the contents were designed as a general reference for parents.
Certain information such as those related to individual treatment
plans was best delivered by the pediatric oncologist, whereas e-HOPE
provided only general information regarding chemotherapy and its side
effects.

Having a standardized caregiving education resource was also helpful
to health care professionals such as nurses and junior doctors. It could
help them to provide consistent and trustworthy information. Contra-
dicting information about pediatric cancer care could result in more
distress for the parents.44 Therefore, having a standardized and
Table 4
Sociodemographic characteristics of the parents and their child's clinical char-
acteristics (N ¼ 16).

Variables n (%) Mean (SD) Median (IQR)

Parent's age, years 39.13 (6.50) 39.00 (11.00)
Gender
Male 3 (18.75)
Female 13 (81.25)

Ethnicity
Malay 14 (87.50)
Non-Malay 2 (12.50)

Education
Tertiary 8 (50.00)
Nontertiary 8 (50.00)

Income
Low income 11 (68.75)
Middle- and high-income 5 (31.25)

Child's age, years 6.02 (4.92) 4.13 (8.75)
Child's diagnosis
Leukemia 12 (75.00)
Lymphoma 4 (25.00)

Child's duration of diagnosis, months 1.00 (0.82) 1.00 (2.00)

SD, standard deviation; IQR, interquartile range.
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trustworthy resource would be helpful for training junior health care
professionals, as well as facilitating their tasks in providing information
to parents of newly diagnosed children.
Comparison of e-Hematological Oncology Parents Education with Children's
Oncology Group checklist

Upon comparison, e-HOPE had coveredmost of the topics listed in the
COG checklist with some differences. The COG checklist was created to
guide nurse educators to provide education to parents of children who
were newly diagnosed with cancer.43 Topics in the COG checklist were
divided into three timelines: primary topics were to be completed before
the first hospital discharge, secondary topics were to be completed within
the first month of diagnosis, and tertiary topics were to be completed
before the end of treatment. In general, both e-HOPE and the COG
checklist covered the basics of disease and treatment-related informa-
tion, medical caregiving, and psychosocial care for the child, as well as
referrals for support in terms of financial resources. However, there were
some differences.

Some differences were due to the mode of delivery for certain
educational content. For example, topics such as the demonstration of
central line flush or the demonstration of cap change were best carried
out in person. Similarly, meetings with the actual teams or health services
had to be conducted in person. In the COG checklist, there were specific
topics on introduction to the emergency department and introduction to
the outpatient nurse or clinic tour. As different hospitals had different
systems in place, e-HOPE contents did not specifically include these
topics but introduced the roles of different health care professionals.

Differences in the care process between Malaysian pediatric oncology
centers and other high-resource centers also contributed toward the
Table 5
Mean scores of the WEQ (N ¼ 16).

Dimensions of the WEQ Mean SD Median IQR

Relevance 4.88 0.27 5.00 0.00
Comprehension 4.63 0.57 5.00 0.58
Completeness 4.23 0.65 4.33 0.65
Ease of use 4.58 0.55 4.83 0.92
Structure 4.67 0.42 4.88 0.69
Hyperlinks 4.70 0.40 5.00 0.50
Search option 4.56 0.65 5.00 0.92
Layout 4.48 0.47 4.33 1.00

WEQ, Website Evaluation Questionnaire; SD, standard deviation; IQR, inter-
quartile range.
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divergence of the contents. For example, a general assessment of psy-
chosocial needs was often performed by the physician's team in
Malaysia instead of by the medical social worker as listed by the COG
checklist. When psychosocial needs were identified, the family would
then be referred to a medical social worker or counselor as needed.
Another difference was that there were no child life specialists in
Malaysian hospitals. The topic “Introducing the Roles of Health Care
Professionals” in e-HOPE included an explanation of the different roles of
physicians, different physician teams in hospitals, nurses, pharmacists,
and medical social workers. Timing for discussion with different health
care professionals could be challenging due to the busy care environ-
ment.7 Therefore, a topic on “Communicating with Health Care Pro-
fessionals” provided a primer to guide parents on preparing a list of
questions, identifying which healthcare professional would be the best to
meet their needs, and arranging for a planned session for discussion.

The module on evaluating the credibility of information was also
necessary for the local population. A prior local needs assessment study
found that parents needed guidance on evaluating the credibility of in-
formation sources and applying information to their own child's
context.25 In terms of culture, the prevalent undisclosed use of alternative
medicine also necessitated a section to guide them in evaluating potential
alternative medicine advertisement.45,46 Therefore, e-HOPE included
these topics although they were not listed in the COG checklist. These
topics were meant to guide parents with lower health literacy to assess
the possibility of misinformation when their peers shared about alter-
native medicine for their consideration.

User evaluation of e-Hematological Oncology Parents Education

The contents of e-HOPE were rated highly for relevance and
comprehension. On the other hand, the parents felt that the information
provided within e-HOPE could be improved. Despite the generally high
ratings, completeness was rated relatively lower than other domains.
This shows that parents wished for more details in the information
content. Feedback on areas that were lacking in completeness was
needed to develop new contents to improve completeness.

Usability is closely related to website quality.41 In the context of
websites, usability is defined as a quality attribute regarding how easy it
is to use the website, including how fast a person can learn to use it,
efficiency while using it, how well they remember it, how error-prone it
is, and how much they enjoy using it.47 The scores on the WEQ showed
that the parents were satisfied with the navigation and layout of the site.
Improvements could be made in terms of the appearance and appeal of
the website design by using professional images and designs. Some as-
pects of the design and the search function were related to the custom-
ization and features of the learning management system.

There were very few published studies on user evaluation of
educational websites for parents of children with leukemia or lym-
phoma. An Icelandic web-based educational and support intervention
was evaluated using a qualitative study and found that most parents
rated the website favorably.48 A mobile application for the provision
of information support to parents of children with acute lymphoblastic
leukemia in China helped parents feel better prepared to care for their
child by providing more credible and professional information.22 The
COG also released a smartphone application to help meet the infor-
mational needs of parents of children with cancer. The mobile app was
also highly rated by the eight parents and fourteen clinicians who
evaluated the app.49 These studies showed that online and e-health
resources were highly acceptable by parents of children with cancer.

Implications for nursing practice and research

E-HOPE will be a useful resource for Malay-literate parents and may
be expanded to include more contents as necessary in the future. The
study may also provide a helpful reference for researchers who would
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like to develop online caregiver education resources for non-English-
speaking populations. It is extremely important to ensure that the
developed contents are contextualized to the local needs and settings.
Such resources would be helpful to support caregiver education in
oncology nursing.

Strengths and limitations

Overall, e-HOPE was a useful reference material to supplement the
current provision of parent education for newly diagnosed pediatric
leukemia and lymphoma. It was the first comprehensive online resource
in the Malay language for local parents. The contents were developed
based on a local needs assessment and contextualized for the local health
care setting. E-HOPE had good content validity and received good ratings
by users.

This study was limited by the small number of users rating the quality
of e-HOPE. Only parents in the intervention arm of the feasibility trial
completed the user evaluation, resulting in a small sample size. Most user
evaluations were conducted with sample sizes ranging from 12 to 30
participants.50 Despite the small sample size, this study provided a pre-
liminary evaluation of e-HOPE and showed that additional improve-
ments for the completeness of the information were needed. Additional
studies are needed to evaluate the effectiveness of e-HOPE in improving
parents’ knowledge.

Conclusions

In conclusion, e-HOPE is a pioneer Malay language online resource
that was designed to supplement parent education for Malaysian parents
of children with leukemia and lymphoma. E-HOPE has the potential to
support parents who need reference materials to help them understand
their child's condition and to support them in caring for their child during
the treatment period. Although e-HOPE still has areas for improvement,
it is a useful tool to complement health care professionals' caregiver
education efforts.
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