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Abstract
Background: Caring for children with cancer can be a stressful experience for parents and may have negative effects on their
physical and psychological well-being. Although evidence has shown that resilience is associated with positive psychological
well-being, few interventions have been specifically designed to enhance the resilience of parents of children with cancer.
Objective: The aim of this study is to examine the effectiveness of a mobile device–based resilience training program in reducing
depressive symptoms and enhancing resilience and quality of life (QoL) in parents of children with cancer.
Methods: Parents of children diagnosed with cancer were recruited from the pediatric oncology wards of 3 tertiary hospitals
in China. The participants were randomly assigned to either the experimental group (52/103, 50.5%) to undergo an 8-week mobile
device–based resilience training program or to the control group (51/103, 49.5%) to receive an 8-week program of placebo
information. The study outcomes included resilience, depressive symptoms, and QoL, as measured by the Connor–Davidson
Resilience Scale, the Self-Rating Depression Scale, and the Short Form of the 6-Dimension Health Survey, respectively. All data
were collected at baseline and at 2 and 6 months of follow-up. The data analysis followed the intention-to-treat principle. A
generalized estimating equation was used to examine the effects of the intervention.
Results: The participants were mostly female (72/103, 69.9%), and their mean age was 33.6 (SD 5.2) years. The participants
in the experimental group showed significantly higher levels of resilience (mean 67.96, SD 15.8 vs mean 58.27, SD 19.0; P<.001)
and lower levels of depressive symptoms (mean 40.17, SD 9.9 vs mean 46.04, SD 10.9; P<.001) than those in the control group
at 6 months of follow-up. The intervention showed statistically significant effects in improving resilience (β=6.082; P=.01) and
decreasing depressive symptoms (β=−2.772; P=.04) relative to the control group. The QoL score in the experimental group was
higher than that in the control group at 6 months of follow-up (mean 0.79, SD 0.2 vs mean 0.76, SD 0.3; P=.07); however, no
statistically significant intervention effect was detected (β=.020; P=.38).
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Conclusions: The mobile device–based resilience training program effectively enhanced resilience and alleviated depressive
symptoms in parents of children with cancer. It is highly recommended that health care professionals incorporate this resilience
training program when providing psychological care to parents of children with cancer.
Trial Registration: Clinical.Trials.gov NCT04038242; http://clinicaltrials.gov/ct2/show/NCT04038242
(J Med Internet Res 2021;23(11):e27639) doi: 10.2196/27639
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Introduction
Background
Approximately 300,000 new cases of childhood cancer are
diagnosed annually worldwide [1]. The incidence of childhood
cancer in China is similar to that of the world and has increased
at a rate of 2.8% per year [2]. The diagnosis of cancer in children
and long-term treatment are not only stressful events for the
child but also disrupt the parents’ daily lives, especially within
the first year after the diagnosis, which has been described as
the most chaotic moment of the parents’ lives [3]. Parents must
reorganize their family roles and routines, learn cancer-related
information and care skills, prepare for overwhelming medical
expenses, and manage intensive treatment regimes, each of
which can cause tremendous stress and affect the parents’
physical and psychological well-being [4].
Of all the negative psychological consequences, depressive
feelings are one of the most common concerns reported by
parents of children with cancer [5,6]. A recent meta-analysis
found that the prevalence of depressive symptoms among
parents of children with cancer varied from 7% to 91%, with a
pooled prevalence of 28% [5]. A cross-sectional study of
Chinese parents of children with leukemia found that as many
as 77% of mothers and 42% of fathers had depressive symptoms
[7]. Although the negative effects of parents’ depressive
symptoms on the quality of life (QoL) and well-being of both
the parents and their children with cancer are widely
acknowledged [8,9], little attention has been devoted to the
prevention and alleviation of depressive symptoms in Chinese
parents of children with cancer.
Resilience is the process of adapting well in the face of stress
or adversity; it involves personal virtues and strengths that can
be accessed and cultivated to achieve growth under detrimental
conditions [10]. Evidence has shown that resilience is associated
with psychological well-being in both clinical and nonclinical
populations [11,12]. A strong negative relationship between
resilience and depressive symptoms has also been found in
parents of children with cancer [13]. It has been suggested that
resilience can play an important role in protecting individuals
from stress-related disorders [14]. Therefore, interventions that
enhance resilience in the parents of children with cancer may
influence their depressive symptoms and well-being.
A recent meta-analysis revealed that resilience training programs
that aim to equip individuals with the resources and skills to
navigate adversity and thrive in challenging environments had
a moderately positive effect on the subjects’ resilience [15].
These resilience training programs tend to include a combination
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of evidence-based training in areas such as cognitive strategies
and mindfulness [15]. A review of the literature shows that most
resilience training programs target students and patients with
chronic illnesses [16]. No study has yet examined the
effectiveness of resilience training programs in promoting the
psychological well-being of parents of children with cancer. A
study in the United States demonstrated the moderate
effectiveness of a resilience training program delivered
face-to-face to the parents of children with serious illnesses
[17]. However, face-to-face training is time-consuming and
requires frequent visits, which often leads to low compliance
[15]. It has also been reported that some parents of children
with cancer have less motivation to attend face-to-face training
because of their busy schedules [18]. Mobile health (mHealth),
which refers to health practices conducted via mobile devices,
is increasingly common and has gained support from the World
Health Organization for health promotion and treatment
compliance [19,20]. It has also been suggested that internetand mobile-based psychological interventions are cost-effective
for both psychiatric and medical conditions [21]. The use of
mobile apps to deliver resilience training has certain advantages;
for example, health care professionals can give the participants
remote support and feedback to promote their psychological
well-being. Most importantly, training via mobile apps is more
flexible and efficient than face-to-face interventions [22],
particularly during a pandemic, when the delivery of face-to-face
health care interventions may not be feasible. It is worth noting
that with the rapid development and high use rate of WeChat
(Tencent Holdings Limited) [23], such mobile apps may have
the potential to deliver health interventions, increase adherence
to training, and serve a large number of participants. This study
aims to explore the effectiveness of a mobile device–based
resilience training program in reducing depressive symptoms
and enhancing the resilience and QoL of parents of children
with cancer.

Theoretical Framework
The training program used in this study was guided by the
resilience framework developed by Kumpfer [24]. The resilience
framework generated 5 internal resilience factors: cognitive,
emotional, spiritual, behavioral, and physical. Specifically,
cognitive competency can help individuals think rationally and
protect them from negative thoughts; emotional stability can
help individuals recognize and deal reasonably with negative
emotions; an individual’s spiritual belief in his or her ability to
improve the situation and achieve goals can help them survive
difficult times; behavioral skills such as problem-solving can
increase an individual’s self-efficacy to tackle life’s problems;
and individuals with few physical problems may internalize
J Med Internet Res 2021 | vol. 23 | iss. 11 | e27639 | p. 2
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
their physical strength and interpret themselves as being
psychologically healthy [24]. These internal resilience factors
represent fundamental elements that have been shown to be
essential to cope effectively with life stressors and to adapt well
in the face of adversity [10]. Therefore, by cultivating the skills
and resources to foster these internal resilience factors, we
expect that the intervention would promote parental resilience
and improve parents’ well-being.

Methods
Trial Design
This study was a 2-arm, parallel-group, randomized controlled
trial (RCT) that adheres to the CONSORT (Consolidated
Standards of Reporting Trials) guidelines [25]. This study was
approved by the institutional review board of the University of
Hong Kong/Hospital Authority Hong Kong West Cluster (UW
19-436) and registered at ClinicalTrials.gov (NCT04038242).

Participants
From August 2019 to July 2020, the parents of children who
received a diagnosis of cancer in the pediatric oncology wards
of 3 tertiary hospitals in China and who met the following
inclusion criteria were invited to participate in this study: (1) a
child (aged 0-19 years) in whom cancer was diagnosed within
the past year, (2) the ability to read Chinese and speak Mandarin,
and (3) a smartphone with the WeChat app. Parents with
cognitive impairments or physical disabilities identified from
medical records and those who were participating in other
psychological interventions or consultations were excluded.
Power analysis using G*Power 3.1 was performed to estimate
the sample size [26]. According to a previous study that explored
the effectiveness of a resilience training program in parents of
children with serious illnesses [17], the effect size for resilience
was 0.59. Thus, to predict the difference between the 2 groups
at a 5% level of significance and a power of 0.8, 37 subjects
were required for each group. Given a potential attrition rate of
20%, an additional 10 subjects were needed for each group.
Therefore, the total sample size for this study was 94, with 47
subjects in each group.

Randomization and Blinding
Simple randomization was used in this study. The participants
were randomly allocated to the experimental group or control
group in a 1:1 ratio. Random numbers were generated using
IBM SPSS Statistics (version 25.0, IBM Corp) before
recruitment. To guarantee allocation concealment, an
independent researcher who was not involved in the recruitment
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matched the random numbers with the participants in
chronological order of recruitment based on a WeChat official
account follow list. Single blinding was used, and the research
assistants who collected the data were blinded to the
participants’ group allocation.

Intervention
All participants were required to scan a quick response code to
follow the WeChat official account at enrollment to participate
in the intervention. The WeChat official account is the
equivalent of a Facebook page and synthesizes functions,
including tweet design and instant interaction communication
[27]. The public can receive tweets after following the official
WeChat account.
The participants in the experimental group participated in the
resilience training program with 8 tweets that focused on the
cultivation of internal resilience factors that enhance parental
resilience (Figure 1). Each tweet session was constructed in 3
parts, including detailed skill training methods with pictures or
short videos, examples of applying the skills when caring for
children with cancer, and an assignment to reinforce the training
(Multimedia Appendix 1). The participants were required to
read the tweet sessions and finish the web-based assignments,
which took approximately 15 minutes for each training session.
Feedback on the assignment from a psychological consultant
was sent back to the participants via WeChat within 1 working
day. We sent the tweets weekly on each Saturday at 8 PM, and
a reminder of the assignment was sent at the same time the next
Wednesday to promote the participants’ enrollment in training.
To ensure that the intervention had an adequate effect on the
outcome measures of this study, the dosage was assessed in
terms of amount, frequency, and duration by a research
committee that comprised a professor of psychology and an
associate professor of psycho-oncology with extensive
experience in psychological interventions, a professor of
pediatric oncology and 2 senior pediatric oncology nurses with
considerable clinical experience, and a research fellow with rich
experience conducting resilience training programs. The
feasibility and acceptability of the interventional dosage and
content were evaluated in a 1-group pilot trial with 10
participants. Most of the participants commented that the length
and frequency of the tweets were acceptable, and they were able
to comprehend the content of the tweets. Hence, no changes
were made to the content of the intervention. To control for
potential contamination in the study, we set up the tweets to be
sent only to specified participants, and the tweets could not be
shared. Table 1 presents the detailed content of the mobile
device–based resilience training program.
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Figure 1. The total 8 tweets in the mobile device–based resilience training program.

The participants in the control group received 8 tweets that
contained information from a caring manual distributed by the
hospital to every child with cancer. The content of the tweets
included oral care, symptom management, peripherally inserted
central catheter maintenance, dietary guidance, medication care,
knowledge about bone marrow biopsy, and infection prevention.
The number and frequency of tweets were the same as those in
the experimental group. No assignments or feedback were
delivered to the participants in the control group.
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Several strategies were adopted to ensure the integrity of the
intervention. First, a research protocol was developed, and the
interventions strictly followed the protocol. Second, the number
of tweets and feedback sent to each participant was recorded in
Microsoft Excel (Microsoft Corporation) to monitor the delivery
of the interventions. In addition, team meetings were held
monthly to evaluate the quality of the intervention’s
implementation.
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Table 1. Content of the mobile device–based resilience training program.
Sessions or tweets and internal re- Details
silience factors
Objectives

Core content

Assignment

•

Definition of resilience, purpose of
the study, science of the intervention,
general content of all tweets, and encouragement to cultivate positive
emotions in daily life

The 3 good things practice: write
down 3 things that go well for you
that day and reflect on why they
went well

To practice relaxation techDefinition of meditation, science and
niques
specific practice methods of meditaTo reduce the participants’ stress tion exercise, and guided meditation
audio

Guided breath awareness: sit quietly and be aware of your breath and
exercise following the guided
meditation audio

Week 1: introduction
Emotional

•

To help the participants understand the purpose of the intervention
To help the participants initially
understand the intervention content

Week 2: relaxation
Emotional and physical

•
•

Week 3: problem-solving skills
Behavioral

•
•

To learn problem-solving skills
To cultivate a positive coping
style

Introduction and science of the prob- Problem-solving practice: comlem-solving therapy, specific 7 steps plete the problem-solving workto solve problems, and examples of sheet according to the instructions
solving problems encountered in caring for children with cancer

To help the participants understand their own character
strengths
To increase confidence in dealing with difficulties in life

Definition of character strength, establishment of character strength assessment system, and science and specific
methods of character strength training

Character strength training: finish
web-based character strength assessment to find your top 5
strengths. Use your strengths in
caring for your child

To help the participants reframe
negative or unhelpful cognition
To learn emotion management
skills

Recognize and accept emotions, definition of cognition, science of cognition restructuring, examples of cognition restructuring scenarios from parents of children with cancer, and
emotion management strategies

Cognition restructuring practice:
complete the cognitive reconstructing worksheet according to the instructions

To promote effective communication between parent and child
To help the participants build a
good relationship with their
child

Ways to achieve effective parent–child communication, examples
of good communication from parents
of children with cancer, and tips for
managing children’s emotions

Parent–child activity: accompany
the child for an appropriate activity
and apply the communication
skills in the activity

To help the participants cultivate
positive beliefs
To help the participants attain
personal growth

Manifestations, benefits, science and Gratitude activity: write a gratitude
specific exercise of gratitude; steps
letter or keep a gratitude diary or
to make a realizable goal; and exam- prepare a gratitude card
ples of goal setting from parents of
children with cancer

To review the learned skills and
related assignments
To help the participants make a
plan to reinforce the learned
skills in their future life

Simple summary for each tweet, em- Plan-making: make a plan to pracphasis of the learned resilience skills tice all skills and choose a favorite
and related assignments, and encour- exercise to keep up
age the participants to make a plan to
practice the learned skills

Week 4: character strength training
Cognitive

•
•

Week 5: cognitive strategies
Cognitive and emotional

•
•

Week 6: parent–child communication
Behavioral

•
•

Week 7: gratitude practice
Spiritual

•
•

Week 8: summary
Cognitive

•
•
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Outcomes and Measures
At baseline, the participants’ demographic information and their
children’s clinical characteristics were collected using a
demographic information sheet. The questionnaire requested
information about the participants’ gender, age, marital status,
educational attainment, and monthly income. The participants
also reported their child’s age, type of cancer, time since
diagnosis, and risk stratification of cancer. In resilience
intervention studies, it has been suggested that a posttest at the
end of the training program and a follow-up assessment at 6
months are necessary to evaluate the efficacy of the interventions
[28]. Hence, the outcomes in this study were assessed at baseline
and at 2 and 6 months after the intervention began.
The primary outcome was resilience, which was measured at 6
months using the Connor–Davidson Resilience Scale, a
self-rated scale designed by Connor and Davidson [29]. The
Chinese version was translated and tested by Yu and Zhang
[30] and has shown good reliability and satisfactory validity. It
consists of 25 items and is scored on a 5-point Likert scale (0-4).
The total score ranges from 0 to 100, with a higher score
reflecting a higher level of resilience. It has been widely used
in clinical practice and treatment-outcome research [31].
The secondary outcomes were depressive symptoms and QoL
at 6 months of follow-up and resilience, depressive symptoms,
and QoL at the 2-month follow-up visit. The Self-Rating
Depression Scale was used to measure participants’ depressive
symptoms during the previous week [32]. It includes 20 items,
and half of the items are scored in reverse. The frequency of
the symptom in each item was evaluated on a 4-point Likert
scale (1=never or seldom, 2=sometimes, 3=often, and
4=always). The total score ranges from 20 to 80, and a higher
total score indicates worse depressive symptoms. The Chinese
version of this scale has shown good reliability and satisfactory
internal consistency [33].
The Short Form of the 6-Dimension Health Survey was used
to measure the participants’ QoL. It was developed by Brazier
et al [34] and is derived from the 36-item Short Form Health
Survey. Hong Kong scholars translated it into Chinese and
produced a scoring algorithm [35]. This scale is a 6-dimension
health survey that assesses physical functioning, role limitations,
social functioning, pain, mental health, and vitality. The total
score based on the scoring algorithm ranges from 0.32 for worst
health to 1 for full health. The scale has been shown to be
reliable and valid in a Chinese population [36].

Data Collection

Luo et al
pediatric oncology wards and outpatient clinics. Parents who
were willing to participate scanned a quick response code on
the poster to complete a simple application form. The research
assistant then contacted the person who filled out the application
form after assessing their eligibility. The research assistant also
visited each ward and invited parents of children with cancer
to participate. The study details, including purpose, procedures,
and potential benefits and harm, were explained, and the parents
were given the option of participation or refusal. The parents
were also told that their participation was voluntary and that
they had the right to withdraw at any time without reprisal.
Written informed consent was then obtained from parents who
agreed to participate. The baseline and 2-month follow-up data
were collected using written questionnaires in the wards of the
hospitals. Outcome measures at the 6-month follow-up were
collected using web-based questionnaires.

Statistical Analysis
IBM SPSS Statistics 25.0 (IBM Corp) was used for data
analysis. The intention-to-treat principle was applied, and the
participants were analyzed according to their initial group
assignments. Missing data were handled with multiple
imputation using the Markov chain Monte Carlo method.
Complete case analysis was conducted to test the robustness of
multiple imputation. Descriptive statistics were applied to
calculate the mean and SD for continuous data and the frequency
and percentage for categorical data. The range and median
values for the study outcomes were displayed as a complement.
The differences in the baseline characteristics and outcomes
between the experimental and control groups were examined
using a chi-square test or Fisher exact test for categorical
variables and 2-tailed independent-sample t test and Wilcoxon
signed-rank test for continuous variables. A generalized
estimating equation was used to estimate the effects of the
intervention on all outcomes with repeated measures [37].
Statistical significance was set at P<.05.

Results
Participants Characteristics
A total of 103 participants were recruited; of the 103
participants, the experimental and control groups had 52 (50.5%)
and 51 (49.5%) participants, respectively. Figure 2 presents the
flowchart of the study. The overall attrition rate was 16.5%,
and no significant differences were found in the baseline
characteristics between the participants who withdrew and those
who remained.

To identify potential participants, posters with information about
the study were posted on the notice board in the hospitals’
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Figure 2. A CONSORT (Consolidated Standards of Reporting Trial) flow diagram.

The participants were mostly female (72/103, 69.9%) and
married (100/103, 97.1%), and their mean age was 33.6 (SD
5.2) years. Approximately one-third (29/103, 28.2%) had
attained tertiary education, and half (52/103, 50.5%) had a
monthly income of <Chinese ¥3000 (US $427.35).
Approximately two-thirds (69/103, 67%) of the participants’
children received a diagnosis of a hematologic tumor, and the
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remaining one-third (34/103, 33%) had a solid tumor. The
children’s mean age was 5.9 (SD 3.9) years, and most had
received their diagnosis <6 months earlier (85/103, 82.5%). No
significant differences were detected in the baseline
characteristics between the experimental and control groups
(P>.05); details are given in Table 2.
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Table 2. Baseline characteristics of the participants in the experimental and control groups (N=103).
Characteristics

Experimental (n=52)
Participant, n (%)

Values,
mean (SD)

Participant, n (%)

N/Ab

Gender

Chi-square
(df)

t test (df)a

P value

Values,
mean (SD)
N/A

N/A

Female

35 (67)

37 (73)

0.3 (1)

.56

Male

17 (33)

14 (23)

0.3 (1)

.56

Marital status

N/A

N/A

N/A

Married

50 (96)

50 (98)

0.3 (1)

.99c

Divorced

2 (4)

1 (2)

0.3 (1)

.99c

Educational attainment

N/A

N/A

N/A

Primary school

5 (10)

3 (6)

1.1 (2)

.60c

High school

31 (60)

35 (69)

1.1 (2)

.60c

College

16 (31)

13 (25)

1.1 (2)

.60c

Monthly income (Chinese ¥; US$)
<3000 (<427.35)

N/A

N/A

N/A

24 (46)

28 (55)

1.2 (2)

.54

3000-5000 (427.35-712.25) 17 (33)

16 (31)

1.2 (2)

.54

>5000 (>712.25)

7 (14)

1.2 (2)

.54

11 (21)

Type of cancer

N/A

N/A

N/A

Hematology tumor

38 (73)

31 (61)

1.8 (1)

.19

Solid tumor

14 (27)

20 (39)

1.8 (1)

.19

Time since diagnosis (months)

N/A

N/A

N/A

0-6

44 (85)

41 (80)

0.3 (1)

.57

7-12

8 (15)

10 (20)

0.3 (1)

.57

Risk stratification of cancer

a

Control (n=51)

N/A

N/A

N/A

Low

18 (35)

17 (33)

1.0 (2)

.61

Intermediate

22 (42)

18 (35)

1.0 (2)

.61

High

12 (23)

16 (31)

1.0 (2)

.61

Parents’ age in years

N/A

33.92 (5.4) N/A

33.22 (5.0) N/A

−0.691 (101)

.49

Children’s age in years

N/A

5.48 (3.7)

6.41 (3.6)

1.278 (101)

.20

N/A

N/A

The significance of t test is 2 tailed.

b

N/A: not applicable.

c

Fisher exact test.

Comparisons Between Experimental and Control
Groups
Table 3 presents comparisons of resilience, depressive
symptoms, and QoL between the 2 groups at each measuring
point. Compared with the participants in the control group, those
in the experimental group showed statistically higher levels of
resilience at 2 months (mean 61.90, SD 14.6 vs mean 69.35,
SD 13.4; P=.005) and 6 months (mean 58.27, SD 19.0 vs mean
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67.96, SD 15.8; P<.001) and lower levels of depressive
symptoms at 2 months (mean 44.66, SD 8.0 vs mean 40.40, SD
9.1; P=.009) and 6 months (mean 46.04, SD 10.9 vs mean 40.17,
SD 9.9; P<.001). Although the QoL scores in the control group
were lower than those in the experimental group, no significant
differences were found between the 2 groups at 2 months (mean
0.75, SD 0.1 vs mean 0.77, SD 0.2; P=.11) and 6 months (mean
0.76, SD 0.3 vs mean 0.79, SD 0.2; P=.07).
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Table 3. Comparison of resilience, depressive symptoms, and quality of life in the experimental and control groups (N=103).
Experimental
Control (n=51), t test (df)a
(n=52), mean (SD) mean (SD)

P value

Experimental (n=52), Control (n=51), Z
median (range)
median (range)

P value

Baseline

63.48 (15.1)

61.73 (14.7)

–0.598
(101)

.55

63 (32-96)

62 (18-84)

–0.376

.71

2 months

69.35 (13.4)

61.90 (14.6)

–2.673
(101)

.005

69 (31-96)

62 (12-94)

–2.846

.004

6 months

67.96 (15.8)

58.27 (19.0)

–3.521
(101)

<.001

66 (41-100)

58 (22-87)

–3.102

.002

Baseline

45.40 (7.7)

44.16 (7.1)

–0.852
(101)

.40

45 (30-67)

44 (29-70)

–0.740

.46

2 months

40.40 (9.1)

44.66 (8.0)

2.554 (101) .009

39 (24-62)

45 (24-71)

–2.665

.008

6 months

40.17 (9.9)

46.04 (10.9)

3.467 (101) <.001

40 (25-63)

45 (31-64)

–3.025

.002

Baseline

0.77 (0.1)

0.76 (0.1)

–0.191
(101)

.85

0.82 (0.41-1.00)

0.78 (0.44-0.96) –0.801

.42

2 months

0.77 (0.2)

0.75 (0.1)

–1.589
(101)

.11

0.82 (0.49-0.96)

0.76 (0.45-1.00) –1.456

.15

6 months

0.79 (0.2)

0.76 (0.3)

–1.791
(101)

.07

0.81 (0.47-1.00)

0.79 (0.48-1.00) –1.340

.18

Outcomes measures
Resilience

Depressive symptoms

Quality of life

a

The significance of t test is 2-tailed.

Generalized Estimating Equation Model
There were 16.5% (17/103) of cases with missing data on the
variables during follow-up, including resilience, depressive
symptoms, and QoL. Table 4 shows the results of the
generalized estimating equation model for study outcomes under
the intention-to-treat and complete case analyses. Similar results
between the 2 analyses reflected the robustness of multiple
imputation. Statistically significant main effects were found for
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the intervention in promoting resilience (β=6.082; P=.01) and
decreasing depressive symptoms (β=−2.772; P=.04), whereas
no significant intervention effect was observed for QoL (β=.020;
P=.38). In addition, significant group-by-time interaction effects
were detected for resilience at 2 months (β=5.812; P=.01) and
6 months (β=7.167; P=.01) and for depressive symptoms at 2
months (β=−5.553; P<.001) and 6 months (β=−6.504; P<.001).
No significant interaction effects were observed for QoL at 2
months (β=.021; P=.42) or 6 months (β=.023; P=.43).
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Table 4. A generalized estimating equation model for resilience, depressive symptoms, and quality of life.
Outcome measures

Intention-to-treat (N=103)

Complete case (N=86)

β (SE; 95% CI)

P value

β (SE; 95% CI)

P value

Main effecta

6.082 (2.360; 1.455 to 10.709)

.01

6.055 (2.652; 0.858 to 11.253)

.02

Group×time 1b,c

5.812 (2.363; 1.177 to 10.448)

.01

6.373 (2.226; 2.011 to 10.736)

.005

Group×time 2b,c

7.167 (2.921; 1.436 to 12.899)

.01

7.605 (2.739; 2.236 to 12.974)

.004

Main effect

−2.772 (1.354; −5.427 to −0.117)

.04

−2.454 (1.581; −5.553 to 0.644)

.12

Group×time 1

−5.553 (1.233; −7.971 to −3.135)

<.001

−5.403 (1.177; −7.710 to −3.096)

<.001

Group×time 2

−6.504 (1.592; −9.633 to −3.375)

<.001

−7.251 (1.417; −10.028 to −4.474)

<.001

Main effect

.020 (0.023; −0.025 to 0.064)

.38

.014 (0.025; −0.035 to 0.063)

.58

Group×time 1

.021 (0.026; −0.030 to 0.073)

.42

.021 (0.027; −0.032 to 0.074)

.45

Group×time 2

.023 (0.030; −0.035 to 0.082)

.43

.021 (0.027; −0.032 to 0.073)

.44

Resilience

Depressive symptoms

Quality of life

a

Referred to control group.

b

Referred to control group and baseline.

c

Time 1 and time 2 refer to 2 and 6 months of follow-up, respectively.

Discussion
Principal Findings
This RCT addressed an important health issue related to the
consequences of children’s cancer on their parents’
psychological well-being and QoL, an area that has not been
well explored. Most importantly, this study is original and helps
to clarify the effectiveness of a mobile device–based resilience
training program in reducing depressive symptoms and
enhancing resilience and QoL in Chinese parents of children
with cancer. To our knowledge, this study is the first RCT that
combines mHealth and resilience training to improve mental
health in the parents of children with cancer.
This study demonstrated that over a 2-month period, this mobile
device–based resilience training program was sufficient to
enhance resilience in the parents of children with cancer. The
findings were in accordance with those of a previous study
conducted in students using a computer device compared with
educational attention control [38]. Guided by the resilience
framework of Kumpfer [24], our program provided training in
skills to foster internal resilience factors and enhance the
resilience levels of parents of children with cancer. For example,
the practice of recording 3 good things every day could
encourage the participants to focus on positive things so as to
cultivate positive emotions and optimism related to internal
emotional characteristics [39]. Cognitive reframing training,
which usually involves internal cognitive characteristics, could
help the participants view the situation from various perspectives
and change their negative thoughts into positive ones, thus
allowing them to deal with trouble in cognition [40]. Moreover,
to foster internal spiritual characteristics, the participants were
encouraged to express their gratitude in various ways to those
who supported them. Such gratitude practices have been shown
https://www.jmir.org/2021/11/e27639
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to cultivate participants’ positive beliefs and help them attain
personal growth [41]. In addition, the difference in resilience
between the experimental and control groups was still significant
after 6 months of follow-up, which indicates that the
effectiveness of a mobile device–based resilience training
program can be sustained over an extended period. Increased
proficiency in skills use may play a role in maintaining resilience
levels and help parents better navigate adversity [42].
The mobile device–based resilience training program
significantly alleviated depressive symptoms in parents of
children with cancer. The depressive symptoms score increased
continuously across the study for the parents in the control
group, whereas the score for the parents in the experimental
group showed an opposite trend. These findings were consistent
with those of previous resilience training programs for patients
with chronic illnesses [16] and contrary to the changes in
resilience in this study. The negative relationship between
resilience and depressive symptoms has been widely
acknowledged [33,43], and our findings further support this
relationship in parents of children with cancer. It has been noted
that resilience can protect individuals from stress-related
disorders such as depressive symptoms via positive cognition
and enhanced self-efficacy [44]. Individuals with high levels
of resilience are more likely to believe that they have the skills
to deal with an adverse situation and to appraise the situation
as a challenge to overcome [45]. In this study, problem-solving
skills were taught to help parents deal with the issues they
encountered in caring for their children with cancer. Combined
with character strength training, parents were expected to use
their cultivated strengths to solve related problems in daily life.
Hence, the learned skills that could increase parents’ confidence
in coping with their children’s cancer may have a positive effect
on alleviating their depressive symptoms. Furthermore, evidence
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has shown that relaxation techniques and strong relationships
are beneficial for ameliorating depressive symptoms [46,47].
The guided breath awareness practice and parent–child
communication training included in the resilience training
program may also play a role in reducing depressive symptoms
in parents of children with cancer.

characteristics (ie, time since diagnosis) on parents’ outcomes.
Nevertheless, we conducted a cross-sectional study to explore
the relationships between resilience and QoL in Chinese parents
of children with cancer [52] before this RCT. The results showed
that the time since diagnosis did not correlate with parents’
resilience and QoL.

Although the QoL scores in the experimental group were higher
than those in the control group, no significant effects were
detected. The improvements in resilience and alleviation of
depressive symptoms did not significantly promote QoL in the
parents of children with cancer, possibly because of the
relatively short study period. It has been well demonstrated that
a change in QoL usually takes a longer time than behavior
changes or mental health improvement [48]. Previous studies
generally included 3 months of follow-up to explore the effect
of a resilience training program on QoL, and the pooled results
of the systematic review showed no significant improvement
[16]. It is recommended that future studies add further evidence
on the long-term effects of a mobile device–based resilience
training program on QoL in parents of children with cancer. In
addition, QoL is regarded as a multidimensional concept that
is influenced by various factors other than resilience and
depressive symptoms [49,50]. The skills trained in this study
focused mainly on promoting the parents’ psychological
well-being, and strategies that target the cultivation of social
resources and improvement of physical health are worth
considering in future interventions. Evidence has shown that
COVID-19 is a stressful event for the general public and can
have an impact on their QoL [51]. Given that the study period
covered the first wave of COVID-19 in China, the pandemic
might have had an impact on the parental QoL and weakened
the intervention effects. However, the efficacy in enhancing
resilience and reducing depressive symptoms indicated that the
learned skills in resilience training could help parents adapt to
adversities, including the pandemic.

Implications for Future Practice and Research

Limitations

Conclusions

There were 2 limitations to this study. First, we only examined
the effects of the mobile device–based resilience training
program on parents of children with cancer for 6 months.
Whether the improvement in resilience and the reduction in
depressive symptoms could be sustained or whether the changes
in QoL could show a significant difference over the long term
should be further explored. Second, because of the small sample
size, we did not perform a statistical assessment to identify the
potential impacts of social demographics and children’s clinical

Our mobile device–based resilience training program was
developed under the resilience framework of Kumpfer [24] and
included 8 tweets and assignments to train skills that foster
internal resilience factors. The parents of children with cancer
who participated in this program revealed higher levels of
resilience and fewer depressive symptoms than the control
subjects. It is highly recommended that health care professionals
incorporate this resilience training program when providing
psychological care to parents of children with cancer.

Given the increasing incidence of childhood cancer and
considerable stress in caring for these children [1], it is critical
in clinical practice to provide effective psychological
interventions for parents of children with cancer. Our findings
indicate that our mobile device–based resilience training
program was efficient in enhancing resilience and reducing
depressive symptoms. As a potential preventive strategy for
stress-related disorders [14], the application of a resilience
training program is recommended at an early stage when parents
first face the diagnosis of their child’s cancer. The learned skills
would then promote parental resilience and help them adapt
more quickly to their child’s cancer and deal with the adversity
without the harassment of stress-related disorders. Considering
the effectiveness and convenience of the mobile device–based
resilience training program, health care professionals could use
popular social media apps such as WeChat, Facebook, and
WhatsApp to implement such programs to benefit more parents
of children with cancer via mHealth care. As objective biometric
data can complement the subjective evidence of the effects of
the mobile device–based resilience training program, relative
biometric outcomes should be assessed in future studies. In
addition, given that changes in children’s health conditions
might affect the parents’ outcomes, it is recommended that
future studies also assess the health condition of children with
cancer over time. Finally, the parental physical symptoms, such
as insomnia, could be good indicators of the effectiveness of
resilience training programs, which should be assessed in future
studies.

Conflicts of Interest
None declared.

Multimedia Appendix 1
English text version of 8 tweets in the mobile device–based resilience training program.
[DOCX File , 32 KB-Multimedia Appendix 1]

Multimedia Appendix 2
CONSORT-eHEALTH checklist (V 1.6.1).
https://www.jmir.org/2021/11/e27639

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 11 | e27639 | p. 11
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Luo et al

[PDF File (Adobe PDF File), 726 KB-Multimedia Appendix 2]

References
1.

2.

3.

4.

5.

6.
7.

8.

9.

10.
11.

12.
13.
14.

15.

16.

17.

18.
19.
20.
21.

Steliarova-Foucher E, Colombet M, Ries LA, Moreno F, Dolya A, Bray F, IICC-3 Contributors. International incidence of
childhood cancer, 2001-10: a population-based registry study. Lancet Oncol 2017 Jun;18(6):719-731 [FREE Full text] [doi:
10.1016/S1470-2045(17)30186-9] [Medline: 28410997]
Zheng R, Peng X, Zeng H, Zhang S, Chen T, Wang H, et al. Incidence, mortality and survival of childhood cancer in China
during 2000-2010 period: a population-based study. Cancer Lett 2015 Jul 28;363(2):176-180. [doi:
10.1016/j.canlet.2015.04.021] [Medline: 25917566]
Mu PF, Lee MY, Sheng CC, Tung PC, Huang LY, Chen YW. The experiences of family members in the year following
the diagnosis of a child or adolescent with cancer: a qualitative systematic review. JBI Database System Rev Implement
Rep 2015 Jun 12;13(5):293-329. [doi: 10.11124/jbisrir-2015-1698] [Medline: 26455612]
Witt WP, Litzelman K, Wisk LE, Spear HA, Catrine K, Levin N, et al. Stress-mediated quality of life outcomes in parents
of childhood cancer and brain tumor survivors: a case-control study. Qual Life Res 2010 Sep 15;19(7):995-1005. [doi:
10.1007/s11136-010-9666-9] [Medline: 20473638]
van Warmerdam J, Zabih V, Kurdyak P, Sutradhar R, Nathan PC, Gupta S. Prevalence of anxiety, depression, and
posttraumatic stress disorder in parents of children with cancer: a meta-analysis. Pediatr Blood Cancer 2019 Jun
28;66(6):e27677. [doi: 10.1002/pbc.27677] [Medline: 30816008]
Collins ML, Bregman J, Ford JS, Shields CL. Depression, anxiety, and stress in parents of patients with retinoblastoma.
Am J Ophthalmol 2019 Nov;207:130-143. [doi: 10.1016/j.ajo.2019.05.020] [Medline: 31163135]
Chen J, Liu Y, Cai Q, Liu Y, Wang T, Wang J, et al. Depression in parents of children with leukemia in southern China
accompanied by the prevalence of type D personality. Support Care Cancer 2014 May 11;22(5):1277-1286. [doi:
10.1007/s00520-013-2082-2] [Medline: 24326951]
Bakula DM, Sharkey CM, Perez MN, Espeleta HC, Gamwell KL, Baudino M, et al. Featured article: the relationship
between parent and child distress in pediatric cancer: a meta-analysis. J Pediatr Psychol 2019 Nov 01;44(10):1121-1136.
[doi: 10.1093/jpepsy/jsz051] [Medline: 31260071]
Ilic V, Nikitovic M, Maric G, Jovanovic A, Paripovic L, Bokun J, et al. Assessment of health-related quality of life among
parents of children with solid tumors in Serbia. Support Care Cancer 2020 Nov 10;28(11):5109-5115. [doi:
10.1007/s00520-020-05348-6] [Medline: 32040636]
Richardson GE. The metatheory of resilience and resiliency. J Clin Psychol 2002 Mar;58(3):307-321. [doi:
10.1002/jclp.10020] [Medline: 11836712]
Kirby JS, Butt M, Esmann S, Jemec GB. Association of resilience with depression and health-related quality of life for
patients with hidradenitis suppurativa. JAMA Dermatol 2017 Dec 01;153(12):1263-1269 [FREE Full text] [doi:
10.1001/jamadermatol.2017.3596] [Medline: 29117300]
Li ZS, Hasson F. Resilience, stress, and psychological well-being in nursing students: a systematic review. Nurse Educ
Today 2020 Apr 19;90:104440. [doi: 10.1016/j.nedt.2020.104440] [Medline: 32353643]
Ye ZJ, Qiu HZ, Li PF, Liang MZ, Wang SN, Quan XM. Resilience model for parents of children with cancer in mainland
China-an exploratory study. Eur J Oncol Nurs 2017 Apr;27:9-16. [doi: 10.1016/j.ejon.2017.01.002] [Medline: 28279395]
Kalisch R, Baker DG, Basten U, Boks MP, Bonanno GA, Brummelman E, et al. The resilience framework as a strategy to
combat stress-related disorders. Nat Hum Behav 2017 Nov 16;1(11):784-790. [doi: 10.1038/s41562-017-0200-8] [Medline:
31024125]
Joyce S, Shand F, Tighe J, Laurent SJ, Bryant RA, Harvey SB. Road to resilience: a systematic review and meta-analysis
of resilience training programmes and interventions. BMJ Open 2018 Jun 14;8(6):e017858 [FREE Full text] [doi:
10.1136/bmjopen-2017-017858] [Medline: 29903782]
Leppin AL, Bora PR, Tilburt JC, Gionfriddo MR, Zeballos-Palacios C, Dulohery MM, et al. The efficacy of resiliency
training programs: a systematic review and meta-analysis of randomized trials. PLoS One 2014 Oct 27;9(10):e111420
[FREE Full text] [doi: 10.1371/journal.pone.0111420] [Medline: 25347713]
Yi-Frazier JP, Fladeboe K, Klein V, Eaton L, Wharton C, McCauley E, et al. Promoting Resilience in Stress Management
for Parents (PRISM-P): an intervention for caregivers of youth with serious illness. Fam Syst Health 2017 Sep;35(3):341-351
[FREE Full text] [doi: 10.1037/fsh0000281] [Medline: 28541057]
Applebaum AJ, Breitbart W. Care for the cancer caregiver: a systematic review. Palliat Support Care 2012 Oct
10;11(3):231-252. [doi: 10.1017/s1478951512000594]
Krishna R. The impact of health information technology on the doctor-patient relationship in child and adolescent psychiatry.
Child Adolesc Psychiatr Clin N Am 2017 Jan;26(1):67-75. [doi: 10.1016/j.chc.2016.07.007] [Medline: 27837943]
WHO Global Observatory for eHealth. mHealth: New Horizons for Health Through Mobile Technologies: Second Global
Survey on eHealth. Geneva: World Health Organization; 2011.
Zhang MW, Ho RC. Moodle: the cost effective solution for internet cognitive behavioral therapy (I-CBT) interventions.
Technol Health Care 2017 Feb 21;25(1):163-165. [doi: 10.3233/thc-161261] [Medline: 27689560]

https://www.jmir.org/2021/11/e27639

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 11 | e27639 | p. 12
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
22.

23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.

34.
35.
36.

37.

38.

39.
40.

41.
42.
43.

44.
45.
46.

Uthman OA, Nduka CU, Abba M, Enriquez R, Nordenstedt H, Nalugoda F, et al. Comparison of mHealth and face-to-face
interventions for smoking cessation among people living with HIV: meta-analysis. JMIR mHealth uHealth 2019 Jan
07;7(1):e203 [FREE Full text] [doi: 10.2196/mhealth.9329] [Medline: 30617044]
Number of monthly active WeChat users from 2nd quarter 2011 to 2nd quarter 2020. Statista. 2021. URL: https://www.
statista.com/statistics/255778/number-of-active-wechat-messenger-accounts/#statisticContainer [accessed 2021-11-05]
Kumpfer KL. Factors and processes contributing to resilience: the resilience framework. In: Resilience and Development:
Positive Life Adaptations. Dordrecht: Springer; 1999.
Schulz KF, Altman DG, Moher D, CONSORT Group. CONSORT 2010 statement: updated guidelines for reporting parallel
group randomised trials. BMJ 2010 Mar 23;340:c332 [FREE Full text] [doi: 10.1136/bmj.c332] [Medline: 20332509]
Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav Res Methods 2007 May;39(2):175-191. [doi: 10.3758/bf03193146] [Medline: 17695343]
WeChat official account: a simple guide. Walk The Chat. 2019. URL: https://walkthechat.com/
wechat-official-account-simple-guide/#wechat-official-acct [accessed 2021-11-05]
Chmitorz A, Kunzler A, Helmreich I, Tüscher O, Kalisch R, Kubiak T, et al. Intervention studies to foster resilience - a
systematic review and proposal for a resilience framework in future intervention studies. Clin Psychol Rev 2018
Feb;59:78-100 [FREE Full text] [doi: 10.1016/j.cpr.2017.11.002] [Medline: 29167029]
Connor KM, Davidson JR. Development of a new resilience scale: the Connor-Davidson Resilience Scale (CD-RISC).
Depress Anxiety 2003 Sep 02;18(2):76-82. [doi: 10.1002/da.10113] [Medline: 12964174]
Yu X, Zhang J. Factor analysis and psychometric evaluation of the Connor-Davidson Resilience Scale (CD-RISC) with
Chinese people. Soc Behav Pers 2007 Jan 01;35(1):19-30. [doi: 10.2224/sbp.2007.35.1.19]
Kim GM, Lim JY, Kim EJ, Park SM. Resilience of patients with chronic diseases: a systematic review. Health Soc Care
Community 2019 Jul 20;27(4):797-807. [doi: 10.1111/hsc.12620] [Medline: 30027595]
Zung WW. A self-rating depression scale. Arch Gen Psychiatry 1965 Jan 01;12:63-70. [doi:
10.1001/archpsyc.1965.01720310065008] [Medline: 14221692]
Ye ZJ, Guan HJ, Wu LH, Xiao MY, Luo DM, Quan XM. Resilience and psychosocial function among mainland chinese
parents of children with cancer: a cross-sectional survey. Cancer Nurs 2015;38(6):466-474. [doi:
10.1097/NCC.0000000000000220] [Medline: 25629894]
Brazier J, Roberts J, Deverill M. The estimation of a preference-based measure of health from the SF-36. J Health Econ
2002 Mar;21(2):271-292. [doi: 10.1016/s0167-6296(01)00130-8] [Medline: 11939242]
McGhee SM, Brazier J, Lam CL, Wong LC, Chau J, Cheung A, et al. Quality-adjusted life years: population-specific
measurement of the quality component. Hong Kong Med J 2011 Dec;17(6):17-21 [FREE Full text] [Medline: 22147354]
Lam CL, Brazier J, McGhee SM. Valuation of the SF-6D health states is feasible, acceptable, reliable, and valid in a Chinese
population. Value Health 2008 Mar;11(2):295-303 [FREE Full text] [doi: 10.1111/j.1524-4733.2007.00233.x] [Medline:
18380642]
Ma Y, Mazumdar M, Memtsoudis SG. Beyond repeated-measures analysis of variance: advanced statistical methods for
the analysis of longitudinal data in anesthesia research. Reg Anesth Pain Med 2012;37(1):99-105 [FREE Full text] [doi:
10.1097/AAP.0b013e31823ebc74] [Medline: 22189576]
Rose RD, Buckey Jr JC, Zbozinek TD, Motivala SJ, Glenn DE, Cartreine JA, et al. A randomized controlled trial of a
self-guided, multimedia, stress management and resilience training program. Behav Res Ther 2013 Feb;51(2):106-112.
[doi: 10.1016/j.brat.2012.11.003] [Medline: 23262118]
Seligman ME, Steen TA, Park N, Peterson C. Positive psychology progress: empirical validation of interventions. Am
Psychol 2005;60(5):410-421. [doi: 10.1037/0003-066X.60.5.410] [Medline: 16045394]
Kuhlthau KA, Luberto CM, Traeger L, Millstein RA, Perez GK, Lindly OJ, et al. A virtual resiliency intervention for
parents of children with autism: a randomized pilot trial. J Autism Dev Disord 2020 Jul 21;50(7):2513-2526 [FREE Full
text] [doi: 10.1007/s10803-019-03976-4] [Medline: 30900195]
Martin F, Clyne W, Pearce G, Turner A. Self-management support intervention for parents of children with developmental
disorders: the role of gratitude and hope. J Child Fam Stud 2019 Feb 13;28(4):980-992. [doi: 10.1007/s10826-018-01308-1]
Rosenberg AR, Baker KS, Syrjala KL, Back AL, Wolfe J. Promoting resilience among parents and caregivers of children
with cancer. J Palliat Med 2013 Jun;16(6):645-652 [FREE Full text] [doi: 10.1089/jpm.2012.0494] [Medline: 23646887]
Rosenberg AR, Wolfe J, Bradford MC, Shaffer ML, Yi-Frazier JP, Curtis JR, et al. Resilience and psychosocial outcomes
in parents of children with cancer. Pediatr Blood Cancer 2014 Mar 19;61(3):552-557 [FREE Full text] [doi:
10.1002/pbc.24854] [Medline: 24249426]
Horn SR, Feder A. Understanding resilience and preventing and treating PTSD. Harv Rev Psychiatry 2018;26(3):158-174.
[doi: 10.1097/HRP.0000000000000194] [Medline: 29734229]
Southwick SM, Charney DS. The science of resilience: implications for the prevention and treatment of depression. Science
2012 Oct 05;338(6103):79-82. [doi: 10.1126/science.1222942] [Medline: 23042887]
Stonnington CM, Darby B, Santucci A, Mulligan P, Pathuis P, Cuc A, et al. A resilience intervention involving mindfulness
training for transplant patients and their caregivers. Clin Transplant 2016 Nov 14;30(11):1466-1472. [doi: 10.1111/ctr.12841]
[Medline: 27618687]

https://www.jmir.org/2021/11/e27639

XSL• FO
RenderX

Luo et al

J Med Internet Res 2021 | vol. 23 | iss. 11 | e27639 | p. 13
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
47.

48.

49.

50.

51.

52.

Luo et al

Chan PT, Doan SN, Tompson MC. Stress generation in a developmental context: the role of youth depressive symptoms,
maternal depression, the parent-child relationship, and family stress. J Fam Psychol 2014 Feb;28(1):32-41. [doi:
10.1037/a0035277] [Medline: 24377729]
Li WH, Ho KY, Lam KK, Lam HS, Chui SY, Chan GC, et al. Adventure-based training to promote physical activity and
reduce fatigue among childhood cancer survivors: a randomized controlled trial. Int J Nurs Stud 2018 Jul;83:65-74. [doi:
10.1016/j.ijnurstu.2018.04.007] [Medline: 29689482]
Rensen N, Steur LM, Schepers SA, Merks JH, Moll AC, Kaspers GJ, et al. Gender-specific differences in parental
health-related quality of life in childhood cancer. Pediatr Blood Cancer 2019 Jul 27;66(7):e27728. [doi: 10.1002/pbc.27728]
[Medline: 30916456]
Modanloo S, Rohani C, Farahani AS, Vasli P, Pourhosseingholi A. General family functioning as a predictor of quality of
life in parents of children with cancer. J Pediatr Nurs 2019 Jan;44:e2-e8. [doi: 10.1016/j.pedn.2018.08.013] [Medline:
30195919]
Qi M, Li P, Moyle W, Weeks B, Jones C. Physical activity, health-related quality of life, and stress among the chinese adult
population during the COVID-19 pandemic. Int J Environ Res Public Health 2020 Sep 07;17(18):6494 [FREE Full text]
[doi: 10.3390/ijerph17186494] [Medline: 32906604]
Luo YH, Li WH, Cheung AT, Ho LL, Xia W, He XL, et al. Relationships between resilience and quality of life in parents
of children with cancer. J Health Psychol 2021 Jan 31:1359105321990806. [doi: 10.1177/1359105321990806] [Medline:
33522296]

Abbreviations
CONSORT: Consolidated Standards of Reporting Trials
mHealth: mobile health
QoL: quality of life
RCT: randomized controlled trial

Edited by R Kukafka, G Eysenbach; submitted 01.02.21; peer-reviewed by R Eckhoff, R Chandrasekaran, R Ho, T McCall; comments
to author 28.06.21; revised version received 21.07.21; accepted 05.10.21; published 29.11.21
Please cite as:
Luo Y, Xia W, Cheung AT, Ho LLK, Zhang J, Xie J, Xiao P, Li HCW
Effectiveness of a Mobile Device–Based Resilience Training Program in Reducing Depressive Symptoms and Enhancing Resilience
and Quality of Life in Parents of Children With Cancer: Randomized Controlled Trial
J Med Internet Res 2021;23(11):e27639
URL: https://www.jmir.org/2021/11/e27639
doi: 10.2196/27639
PMID:

©Yuanhui Luo, Wei Xia, Ankie Tan Cheung, Laurie Long Kwan Ho, Jingping Zhang, Jianhui Xie, Pin Xiao, Ho Cheung William
Li. Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 29.11.2021. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the
Journal of Medical Internet Research, is properly cited. The complete bibliographic information, a link to the original publication
on https://www.jmir.org/, as well as this copyright and license information must be included.

https://www.jmir.org/2021/11/e27639

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 11 | e27639 | p. 14
(page number not for citation purposes)

