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Objective: Symptom management is a persistent challenge in pediatric oncology. The WeChat Mini Program, a
small smartphone application that functions within WeChat, has the potential to assist in symptom management.
This study aimed to develop a symptom management WeChat Mini Program for parents and children with cancer
aged 5–17 years old and evaluate its usability.
Methods: Based on the semi-structured interviews with parents of children with cancer, experts in pediatric
oncology and informatics and a survey of children's symptom experience, multidisciplinary research group
meetings were conducted to conﬁrm the structure and main contents of the Mini Program. The iterative method
was used to develop the Mini Program. A mixed-method study was conducted to test its usability with 10 pairs of
parents and children with cancer. The quantitative data were collected through the Poststudy System Usability
Questionnaire, and qualitative data were collected from interviews.
Results: The Mini Program “Child SMILE” was developed, which includes a symptom assessment and management
module, an information and emotional support module, a communication module among the parents and medical
professionals, and a personal information module. Most users reported that the Mini Program is user-friendly,
with satisfaction scores on the Poststudy System Usability Questionnaire ranging from 5.2 to 5.7 (out of 7.0)
in four dimensions. In qualitative interviews, most participants thought the Mini Program was convenient, easy to
use, and helpful.
Conclusions: It can be concluded that the Mini Program satisﬁes the needs of parents of children with cancer and
has the potential to beneﬁt the symptom management of children with cancer.

Introduction
Cancer threatens the health and lives of children worldwide. The
latest childhood cancer report showed that more than 380,000 children
and adolescents aged 0–19 years were diagnosed with cancer annually,
and the incidence of cancer in children aged 0–14 years was 140.6 per
million and in those aged 0–19 years was 155.8 per million.1 The 2012
cancer registration data in China showed that the morbidity of pediatric
cancer was 10.78 per 100,000, which is lower than 11.35 per 100,000 in
2009.2,3 Cancer itself and the treatment of cancer have a great impact on
the health status and quality of life of children. Common sufferings and
symptoms include fatigue, pain, nausea, vomiting, emotional distress,
altered sleep quality, and poor social and physical function.4–7 Parents, as
the main caregivers of children with cancer, play an important role in
managing these cancer or treatment-related symptoms.7–11

Parents who provide care for children with cancer will normally face
complex needs, and emotional and informational needs were the two
most frequently acknowledged categories of need.12 mHealth intervention is a new solution to help spread knowledge and facilitate communication to meet individualized needs, which can greatly improve disease
experience and clinical outcomes, reduce complications and anxiety, and
strengthen treatment adherence.13,14 There are limited studies that aim
to support the parents of children with cancer in symptom management
by mHealth intervention and whether the parents have the speciﬁc needs
for caring adverse symptoms that children experienced. Therefore, we
consider exploring and satisfying the symptom management needs of
parents of children with cancer and helping health care providers
implement better care for children with cancer.
Our previous studies have veriﬁed the usability and efﬁcacy of
smartphone-based health management15 and the feasibility of pediatric
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patient-reported outcomes apps.16,17 WeChat Mini Programs for health
care were considered to have a small ﬁle size, low-performance requirements for smartphone hardware, ease of use, and high acceptance,18
and we chose this as our platform to develop. In addition, this research
was based on our completed study on the experience and need analysis of
parents of children with cancer, which showed that parents exerted
critical roles in children with cancer's symptom management and had
huge informational needs, communication needs, and psychological
needs. Therefore, this study aimed to develop a WeChat Mini Program
based on previous studies to satisfy the needs of parents of children with
cancer and encourage them to participate in symptom management,
making it easier for family-centered care.

Step 2: Longitudinal investigation of the multiple symptoms of
children with cancer
To describe the current status and experiences of the symptom experience of children and adolescents with cancer in a chemotherapy cycle,20
convenience sampling was used to select children with cancer and adolescents aged 5–17 who received chemotherapy in two tertiary hospitals.
The survey was conducted at four time points during a chemotherapy
cycle. The questionnaires of the Memorial Symptom Assessment Scale
(MSAS 10–18) were used to evaluate multiple symptoms that children
experienced during one chemotherapy cycle. The results showed that
children with cancer most suffered psychological and physical symptoms,
which were hair loss, fatigue, pain, lack of appetite, nausea, vomiting,
sweating, feeling irritable, dry mouth, and so on.21,22 Core symptom
adverse events reported by children with cancer included nausea, vomiting, fatigue, abdominal pain, constipation, diarrhea, oral mucositis,
anorexia, anxiety, and insomnia, most of which were demonstrated to be
symptoms by the National Cancer Institute Patient-Reported Outcomes
version of the Common Terminology Criteria for Adverse Events and the
Children's Oncology Group Nursing Discipline. With the above article
reference,23,24 our research team discussed and conﬁrmed the core
symptoms in the report sections and identiﬁed which should be treated as
the main problems to be addressed in symptom management.

Development of Symptom Management WeChat Mini Program
Purpose of program development
The purpose of developing the symptom management WeChat Mini
Program for parents of children with cancer is to enable parents to better
report and manage children's unpleasant symptoms.
The theory framework of the program development
The structure of the symptom management mHealth intervention was
developed based on the University of California, San Francisco Symptom
Management Theory, which depicts symptom management as a multidimensional process occurring in the domains of nursing science.19 This
theory addressed three interactive components of symptom management: symptom experience, symptom management strategies, and outcomes. The underlying premise of the model was that effective symptom
management required consideration of all three components. Based on
this theory, this study explored the experience of children and parents
who evolved in the symptom management process. Based on their
experience, several multidisciplinary research team meetings were conducted to conﬁrm the structure and the main components of parents
participating in the symptom report and management. The direct outcomes were to improve the parents’ caring knowledge and skills and
reduce their anxiety and uncertainty. The ﬁnal outcome of this program
was to reduce the symptoms suffered by children with cancer.

Step 3: Individual interviews with experts in pediatric oncology
and medical informatics
This section used a qualitative descriptive research method to interview medical staff engaged in the long-term care of children with cancer or
IT specialists who have developed medical-related applications. This main
topic in the interview focused on the current status and problems that need
to be solved in symptom management and caring for children with cancer
in clinical practice and recommendations for symptom management using
mobile information technology in this population. The interview data
were analyzed using content analysis. A total of 15 experts were interviewed, including 9 experts in the ﬁeld of clinical nursing of childhood
cancer, 2 experts in cancer nursing research, 2 doctors in the ﬁeld of
childhood cancer, and 2 IT specialists. Six were summarized as three
themes of the current status of symptom management in clinical practice:
The symptom management of children with cancer paid more attention to
symptom assessment than to the intervention; the visible symptom behaviors of children with cancer, such as vomiting, getting much more
concerned and care, and other symptoms mainly depended on active reports by children or their parents; and the symptom health education from
nurses and doctors did not match the real-time needs of parents and
children. Two themes were summarized for the comments and suggestions
of symptom management program development: individualized symptom
assessment and management determine the timing of intervention by
parents, nurses, and doctors, which promotes cooperative care between
children's families and doctors; and mobile health technology (ie.,
smartphone application and WeChat Mini Program) for integrated
symptom assessment and intervention that can be used as a potential
means for children and their parents participating in symptom management. These themes and suggestions give us the true situation of symptom
management practice in pediatric cancer patients and provide useful information for symptom assessment and intervention, and these were
combined into the symptom management WeChat Mini Program for
parents and their children with cancer.

Program development procedure
Step 1: The qualitative interview of parents' experience and
needs for symptom management during chemotherapy
To deeply understand and explore the experience and needs of
symptom management for parents of children with cancer who underwent chemotherapy, the phenomenological qualitative method was used
to conduct semi-structured interviews with 14 parents of children with
cancer who were at the stage of chemotherapy in two hospitals.20
Open-ended questions were used to conduct interviews that mainly
focused on “What were your experiences and feelings during the time
your child was cared for in chemotherapy?” Two themes of parents’
experiences of caring symptoms and adverse effects were extracted: the
process of learning to grow and psychological adjustment and modiﬁcation. The caring needs of parents can be summarized into three themes:
information needs, communication needs, and emotional support needs.
Parents continue to learn and grow and have many needs in the process
of caring for the symptoms and treatment of children with cancer.
Medical staff and nurses should work closely with parents and patients to
satisfy parents' need for symptom knowledge, communication, and
emotional support, which were the main problems to be solved in the
symptom management Mini Program construction procedure.

Step 4: Symptom management framework development and
modiﬁcation of WeChat Mini Program (Child SMILE).
Based on the literature review, previous parent and expert interviews,
and children's symptoms investigation, a multidisciplinary research team
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discussed. Discussions were recorded and continued until the information reached saturation. The structure and main contents of the symptom
management WeChat Mini Program were constructed, ﬁnally including
personal information modules for children and parents, symptom
assessment and management modules (core-symptoms and noncore
symptoms), information and emotional support modules, and interactive
communication modules (Table 2).
The iterative method was applied during the construction of the
WeChat Mini Program. All participants who attended group meetings
were involved in this process. Based on the module and functions of this
program, software engineers developed the initial version of the Mini
Program and Web-based administration portal with the basic structure,
functions, and interface. The engineer was responsible for registration on
the WeChat Mini Program platform, a cloud storage server, and gathering
a team to complete the development of the front-end components, the
back-end components, and interface design. The initial draft of the Mini
Program was completed in approximately 60 days. Critical to the development of the published program were the quality analysis sessions,
which were continuously conducted by the development team through
various checks and tests of each version of the program. The core group
members used and pretested the app and gave feedback on existing bugs,
imperfections, or inapt functions, after which the engineers conducted
further revisions until all members were satisﬁed with the Mini Program.
The whole development process required six rounds of iterations lasting 4
months. The main structure and information support module contents are
listed in Figs. 1 and 2.

Table 1
General information of team members.
No.

Gender

Age
(years)

Educational
level

Work area

Professional
title

1
2

Female
Female

51
45

Master's
Bachelor

Nursing
Nursing

3

Female

35

Ph.D.

Doctor

4

Male

41

Bachelor

5

Male

46

Ph.D.

5

Female

35

Master's

Informatics
engineer
Informatics
engineer
Nursing

Head nurse
Nurse in
charge
Attending
doctor
Engineer

6

Female

37

Bachelor

Nursing

7

Female

38

Ph.D.

Research

8
9

Female
Male

34
30

Ph.D.
Bachelor

Research
Parents (child
with cancer)

Senior
Engineer
Nurse in
charge
Nurse in
charge
Associate
professor
Lecturer
/

(Table 1) including health services researchers, pediatric nurses, and
software engineers worked collaboratively in developing the main
module and prototype of the WeChat Mini Program. A draft of the program structure, contents, and basic functions was completed by one of
the researchers and subsequently discussed during the session to develop
the framework of the Mini Program. The ﬁrst-round discussion was
conducted to develop the structure for the symptom management program, including an information support module, a communication
module, a psychological support module, and a symptom assessment and
management module. After two rounds of discussion and improvement,
the advantages of developing a WeChat Mini Program, the functions of
the Mini Program and its Web-based administration portal, and ways of
meeting parents and reporting and managing symptom needs were

Usability test of symptom management WeChat Mini Program
“Child SMILE”
Purpose of the study
The purpose of the usability test is to evaluate the usability level of the
symptom management WeChat Mini Program.

Table 2
The structure of the symptom management program.
Structure

Objectives

Main Contents

Personal information
module

To provide parents and children with the ability to record their
personal information, reading and symptom report records

Symptom assessment and
management module

To provide the instruments for children and their parents to
report symptoms and get individualized information and
communication support

Information and emotional
support module

To meet the information and emotional needs of parents of
children with cancer when caring for unpleasant symptoms

Communication module

To provide a platform for parents to communicate the caring
experience, ask questions and communicate with nurses or
doctors

Child and parent personal information
Disease record (blood count, chemo days, etc.)
Symptom report record
Information Browsing record and favorites
Adopted from the Memorial Symptom Assessment Scale (MSAS 10–18), there were
31 symptoms to assess. (If the child was 5–9 years old, the parent would report
symptoms; if the child was 10 and above, the child would report the feelings and
symptoms). Once the assessment frequency was deﬁned, there would be auto
assessment reminders when the time comes
 Core symptoms (15 symptoms): Pain, fatigue, loss of appetite, lack of energy, hair
loss, nausea, vomiting, fever, etc. If these symptoms were reported, individualized
support information would be provided immediately
 Noncore symptom (16 symptoms): If these symptoms were reported, suggestions
were to communicate with other parents or ask nurses or doctors in this program
Eight sections
 Personal recommendation: this section's information was provided based on their
symptom report or the information they were most interested in.
 Disease and treatment
 Commonly used drugs
 Blood count and bone marrow suppression
 Caring support for unpleasant symptoms
 Caring at home
 Emotional support for the child
 Psychosocial support for parent
There are two sections:
One platform was for parents to communicate with each other; and nurses and
doctors also have the opportunity to join different topics, which were before
chemotherapy, during chemotherapy, after chemotherapy and other topics.
The other platform was a channel for the parents to ask questions related to the
child's adverse symptoms, and there were nurses or doctors to answer questions or
give the advice to the hospital.
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Fig. 1. The main menu of the WeChat Mini Program “Child SMILE”.

specialist, and one parent who was experienced in caring for the child
and willing to participate in this study. The parent volunteer would give
the parent care suggestions, and nurses and doctors would provide the
other communication feedback; if the nurse could not answer, the doctor
would give suggestions. The researchers and IT specialist worked
collaboratively to guarantee the working of the Mini Program and to keep
checking the tracks used from the web-based administration portal. All
eligible participants were recruited from the hospitals. After the parents
fully understood the aim of the study and signed the informed consent,
the researchers helped the participants register the Mini Program accounts and gave them a brief introduction on how to use it. There was
also a User Guide listed on the “Child SMILE” homepage for them to learn
and check. They started to use the Mini Program for 1 month and were
required to complete at least four symptom assessments based on their
treatment situation and retrieve the tailored health information.21 Once
the participant enrolled in this study, the assessment time was deﬁned,
and there were autoreminders if the patients did not report at the end of
the timepoint. If the parents wanted to report during other times and
receive feedback, they could choose and ﬁnish at any time. During the
1-month usage period, users could communicate with nurses and other
parents of children with cancer via the Mini Program communicate

Program evaluation procedure
Participants
The convenience sampling method was used to recruit a total of 10
pairs of parents and children from two children's hospitals in Shanghai.
The inclusion criteria were as follows: (1) parents whose children were
5–17 years old, whose ﬁrst to third courses of chemotherapy were
planned and who would begin chemotherapy within two days; (2) parents who had a junior high school education level or above and had a
smartphone that could run WeChat; and (3) parents and children who
agreed to participate in this study. The exclusion criteria were as follows:
Parent who had mental disorders or other circumstances that prevented
them from participating or the child was under bone marrow transplantation or too ill to participate.
Timing of data collection
Data collection was conducted from September to October 2021.
Data collection method and content
The usability test procedure was conducted by a multidisciplinary
team, including two nurses, one doctor, two researchers, one IT
4
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Fig. 2. The main menu of the information support module.

completion. Content analysis was used to extract signiﬁcant information
and suggestions.26

module anytime they needed. If they had any program-used questions,
the participants were entitled to contact the researchers through mobile
phone calls or WeChat messages for more guidance or help.
Quantitative data were collected during one monthly usability test.
One piece of data from the web-based administration portal contained
tracks on how the parents performed and the time duration and frequency of the browsing on each page. The other was the Poststudy System Usability Questionnaire (PSSUQ) used to investigate satisfaction
after one month of use. The 16-item PSSUQ evaluated the Mini Program's
overall usability and user satisfaction with relatively high reliability
(Cronbach alpha was 0.94).25 The questionnaire was a seven-point Likert
scale in which point 1 indicated “totally disagree,” and point 7 indicated
“totally agree.” There were four dimensions: system usefulness, information quality interface quality, and overall evaluation.
Qualitative data were collected through face-to-face semi-structured
interviews at the end of the 1-month usage period. The interview questions included the following: (1) How do you feel about using the Mini
Program generally? (2) How has this Mini Program helped you with child
symptom care? (3) What do you think are the shortcomings or points of
improvement of this Mini Program, any suggestions? (4) Would you like
to continue using this Mini Program?

Results
Participants and quantitative results
A total of 10 parents and 6 children (aged 10 or above) were included
and kept using the Mini Program for 1 month, including 7 mothers and 3
fathers. The ages ranged from 5 to 14 years, and the main disease types
were lymphoma and neuroblastoma (Table 3).
There were no system errors or interruptions reported, and there were
23 interactive posts. Communication occurred between parents and
parents with nurses. All the questions or posts were answered within 24 h
by researchers or nurses. Eleven of them were questions that occurred
during the treatment intervals at home, and there were 5 posts during the
treatment in hospitals and 3 before the chemotherapy sections and 4
other topic posts. The topics they were most concerned with were diet
care, home care, and symptom self-care (eg, oral mucositis). The parents
and child who ﬁnished the symptom reported 33 times (out of at least 40
times). Two participants used the symptoms assessment above four
times. There were no reported errors or interruptions in the symptom
report or feedback section.
Quantitative usage data (Table 4) showed that the frequency of
browsing the information support module was 895 times, and the
browsing time was 904 min. The contents parents were most concerned

Data analysis
Descriptive analysis was used to describe the characteristics of parents and their children and the average score of each dimension of the
PSSUQ. Qualitative data were recorded and transcribed after interview
5
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Table 3
General characteristics of parents and their children.
Number

P01
P02
P03
P04
P05
P06
P07
P08
P09
P10

Parents

Child

Parent

Education level

Employment

Caring hours

Age (years)

Gender

Disease

Chemotherapy
cycle

Mother
Mother
Mother
Father
Mother
Mother
Father
Father
Mother
Mother

High school/technical secondary school
Bachelor
Junior college
Junior high school
Junior high school
Junior high school
Bachelor
Junior high school
Bachelor
Junior high school

Part time
Full time
Part time
At home
At home
At home
At home
At home
Full time
At home

13–18
19–24
19–24
19–24
19–24
19–24
13–18
19–24
19–24
19–24

9
11
5
8
6
6
12
13
12
14

Boy
Girl
Boy
Boy
Boy
Boy
Girl
Boy
Girl
Girl

Non-Hodgkin lymphoma
Non-Hodgkin lymphoma
Non-Hodgkin lymphoma
Neuroblastoma
Neuroblastoma
Brain tumor
Non-Hodgkin lymphoma
Non-Hodgkin lymphoma
Medulloblastoma
Non-Hodgkin lymphoma

3
1
1
2
3
3
2
3
1
1

content. Although I cannot understand it the ﬁrst time, I think it takes time.
P05: I learn something from the Mini Program whenever I have a question,
and there is an interaction part that enables other parents to tell me what to
do … P09: This Mini Program is very convenient to use and very acceptable. Considering doctors cannot be around you all the time and explain
everything to you, this Mini Program can be the perfect supplement. The
questions posted by other parents and their answers also guide us.
3) The interface is very friendly and interactive. P07: The design of the
interface is very reasonable and concise. I can easily ﬁnd what I want to
read. P09: The design of information classiﬁcation is the information
support module is very good. It makes it quite easy to ﬁnd what I am
interested in, and there is a search function. I think it is good. P05: The
Mini Program is very good, which facilitates communication among parents and makes it possible for instant patient-clinician communications. I
have posted something and always get the reply.
4) All the participants expressed that they would keep using the Mini
Program. P03: I will still use the Mini Program because I think it is useful.
If I have time, I would log on and read the content. I recommend it to other
parents.

about were caring support for unpleasant symptoms, education and
guidance on home care, and blood count and bone marrow suppression.
The quantitative data of the PSSQU (Table 5) showed that the parents of
the children had a good evaluation of system usefulness, information
quality, interface quality, and overall satisfaction.
Qualitative result
The qualitative data showed that the general feelings of parents using
the Mini Program were that it was useful and convenient and beneﬁcial
for managing the symptoms. There were also some suggestions that were
adapted by the software for further improvement.
The feelings of parents using the Mini Program
1) All the parents said the content of the Mini Program is quite
professional and can be beneﬁcial for managing the symptoms of
cancer in children. P10: Whenever my child is feeling bad, I will search
the internet or ask for help in WeChat groups. However, the information on
the internet is confusing, and sometimes parents' opinions in the group are
not the same. Considering this Mini Program is developed by professionals,
I trust the knowledge and reply there. P02: The Mini Program is good. I
have read the content carefully and even took some screenshots to save the
content. I think it is very beneﬁcial and always leads to the correct actions
to care for children. P03: The content is very useful. There is some
important knowledge about blood and myelosuppression, which is hard for
us to understand by just asking doctors but can gradually be absorbed by
reading repeatedly.
2) The Mini Program runs smoothly and is very convenient. P02: It is
very easy to use and never freezes … P09: The design of the interface is very
reasonable. I like the search function which always gives me the answer
with a quick search. P10: It is very convenient and has clear and detailed

Disadvantages and advice for further improvements of the Mini Program
1) Add the postsharing function and more interaction modules.
P02: If there is any update in the content, it is more convenient to use the
sharing function and send the link directly to us for fear that I cannot see
the updates on time. (This function was added in the updated ?? version.)
P10: I think the font is a little bit small as well as the texting area. It should
make some modiﬁcations. P09: I want to have a recipe-sharing module. I
want to learn to cook tasty food for my kid whenever he has no appetite. If
there is any experience or good recipe, I want to know. (The text area was
modiﬁed with the suggestion, and after team discussion, we think this was a
good topic in the communication module. We encourage the parents to set
up this topic and communicate with this.)
2) Enrich the contents and forms of information support. P09: My
kid is suffering from medulloblastoma, and information about this disease
is quite rare. I am wondering if you can add some of it. P02: My children
and I both get anxious after he has the disease. If there is any positive
message, like photos or videos of kids going to school after the end of
treatment, we will be encouraged a lot and can see the brightness of the
future. (The disease and updated information would be further developed
in our future version, and the children who recovered from cancer would be
a good example to give emotional support.)

Table 4
The time duration and frequency of the browsing information on the information
support module.
Information support module

Total
pages

Browsing
frequency

Browsing time
duration (min)

Caring support for unpleasant
symptoms
Blood count and bone
marrow suppressions
Education and guidance on
home care
Commonly used drugs
Disease and treatment
information
Psychological support for
children
Psychological support for
caregivers
Overall

20

294

338

8

110

163

7

162

164

17
9

103
114

44
146

8

33

17

10

79

32

79

895

904

Discussion
Appropriateness and usefulness of the “Child SMILE” WeChat Mini
Program
This study described the process for the development and usability
testing of symptom management WeChat Mini Program “Child SMILE”,
which enables parents of children with cancer to better report and
6
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Table 5
Poststudy System Usability Questionnaire dimension scores.
Dimension

N

Maximum

Minimum

Mean

Standard deviation

Conﬁdence Interval

System usefulness
Information quality
Interface quality
Overall evaluation

10
10
10
10

4.00
3.83
4.33
4.00

7.00
7.00
7.00
7.00

5.57
5.22
5.53
5.60

1.22
1.05
1.03
1.17

4.70–6.44
4.46–5.97
4.79–6.27
4.76–6.44

Limitations and future issues

manage unpleasant symptoms. In China, the WeChat application has
more than 1.2 billion active users in 2022, and studies based on WeChat
Mini Programs in health care have become more generalized and widespread. In our previous study, the parents also expressed that the WeChat
app is a very popular way for them to obtain information and communicate with parents and medical professionals.17
Patient-centered design and iterative methods as rigorous methodology were used in the development process of this mini program.
Patient-centered design is one of the most common principles in digital
health-related product development.27,28 In pediatric health care studies,
the patient-centered approach is recognized as a “family-centered
design” as parents play a very important role in children's health care and
promotion. In this study, the patient-centered design was implemented
and informed by the target user interviews, including interviews with
parents and investigation of the symptom experiences of children with
cancer. Historically, multiple studies on mHealth product development
based on patient-centered design proved the products to be reasonable
and acceptable.27 The patient-centered design should be grounded in
both user and clinical realities to avoid inconsistency between the
products and target user characteristics or requirements and clinical
practice.29
Early involvement of medical professionals with patients in the
product design process, development, and testing was the most likely
approach for improving health outcomes.30,31 This study further
conﬁrmed that information directly from parents' needs and children's
experiences would ensure the feasibility, validity, and future compliance
of using the software among users. Based on the related expert interview,
the “Child SMILE” Mini Program was developed by a multidisciplinary
team through several rounds of discussion, assessments, and revisions,
which ensured its professionalism, scientiﬁcity, and clinical applicability.
The iterative method was used during the entire development process,
which is also mainstream in digital health development,32 and it is a
great way to save development time and ensure software quality.16
The “Child SMILE” Mini Program usability was tested in parents of
children with cancer by using quantitative and qualitative methods. The
ﬁrst-step results of parent interviews showed that parents whose children
were undergoing the ﬁrst to third courses of chemotherapy had the
highest demand for symptom management support.20 As this study
aimed to develop the Mini Program with maximum support for the
parents, these participants who were in the ﬁrst three chemotherapy
courses in this usability test participated. As shown in the usability test
results, the Mini Program was acceptable and useful for parents to report
and record children's symptoms, meet the parents' informational needs
related to symptom caring during the chemotherapy cycle and be used
both inside and outside the hospital. In addition, one of the research
highlights of this program was the individualized symptom report, the
automatic supportive information feedback and the communication between the parent and medical professional, which allowed the parent to
receive real-time and intelligent feedback. It will be tested in a larger
sample to obtain better utilization. In addition, although there were 23
interactive posts among parents and nurses and we also gave feedback
within 24 h, some parents also worried at the time and chose to ask
doctors or nurses immediately. After the usability test, this program was
further improved based on the suggestions and comments. Next, the effects of the symptom management WeChat Mini Program will be conducted with parents of children with cancer to provide evidence for
better family-centered symptom care.

One limitation of this app was the communication module. We have
qualiﬁed clinical professionals to answer questions online, but we would
suggest that if there is an emergency, parents should go to the hospital
immediately. This limitation will be discussed and improved in future
research and clinical applications. The other limitation is the limited
samples and treatment restriction in the usability section. No children
older than 14 years participated, and we will enlarge the sample and
treatment phase in future studies.
Conclusions
The WeChat Mini Program “Child SMILE” and its administration
website were designed based on interviews with parents and pediatric
oncology experts and children's symptom experiences. It was developed
with multidisciplinary team meetings and discussions and underwent
several iterative rounds. It was proven to have been accepted by parents
of children with cancer aged 5–17 years old. The Mini Program had good
usability and was well accepted by parents and children with cancer for
reporting and managing children's symptoms during cancer treatment,
meeting parents' needs and having the potential to promote symptom
management in children with cancer.
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