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Abstract

Background: Depression and anxiety are common mental health problems among adolescents worldwide. Extant research has
found that intelligence, emotion, and failure-is-dehilitating beliefs (fixed mindsets) are closely related to more depression and
anxiety symptoms, hopel essness, and suicidality. Recent research also points to the importance of parental mindset, which can
strongly influence children’s affect, behavior, and mental health. However, the effects of parent-child mindset interventions on
achild’sinternalizing problems have not yet been empirically examined. Asrecent evidence has shown the promise of single-session
interventions in reducing and preventing youth internalizing problems, this study develops and examines a parent and child
single-session intervention on mindsets of intelligence, failure, and emotion (PC-SMILE) to tackle depression and anxiety in
young people.

Objective:  Using a 3-arm randomized controlled trial, this study will examine the effectiveness of PC-SMILE in reducing
depression and anxiety symptoms among children. We hypothesize that compared to the waitlist control group, the PC-SMILE
group and child single-session intervention on mindsets of intelligence, failure, and emotion (C-SMILE) group will significantly
improve child depression and anxiety (primary outcome) and significantly improve secondary outcomes, including children’s
academic self-efficacy, hopel essness, psychological well-being, and parent-child interactions and rel ationships, and the PC-SMILE
is more effective than the C-SMILE.

Methods: A total of 549 parent-child dyads will be recruited from 8 secondary schools and randomly assigned to either the
PC-SMILE intervention group, the C-SMILE intervention group, or the no-intervention waitlist control group. The 45-minute
interventionsinclude parent-version and child-version. Both parentsand studentsin the PC-SMILE group receive theintervention.
Studentsin C-SMILE group receive intervention and their parents will receive intervention after all follow-up ends. Studentsin
3 groupswill be assessed at 3 time points, baseline before intervention, 2 weeks post intervention, and 3 months post intervention,
and parents will be assessed in baseline and 3-month follow-up. The intention-to-treat principle and linear-regression-based
maximum likelihood multilevel models will be used for data analysis.

Results: Recruitment started in September 2023. The first cohort of data collection is expected to begin in May 2024 and the
second cohort will begin in September 2024. The final wave of data is expected to be collected by the end of the first quarter of
2025. The results are expected to demonstrate improved anxiety and depression among students assigned to the intervention
condition, as well as the secondary outcomes compared to those in the control group. The efficacy and effectiveness of the
intervention will be discussed.
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Conclusions: This study is the first attempt to develop a web-based single-session intervention for students and their parents
to enhancetheir well-being in Hong Kong and beyond, which potentially contributesto providing evidence-based recommendations

for the implementation of brief digital parent-child interventions.
PRR1-10.2196/63220
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Introduction

changing strategies, learning from failures, and asking for help)
[19,21,22]. Emphasizing the potential to change in mindset

Background

Depression and anxiety are the leading causes of disability
among adolescents worldwide [1]. In Hong Kong, 1 in 4
secondary school studentsreport moderateto severe depression
or anxiety symptoms [2]. Around 1 in 12 have been diagnosed
with severe depression or anxiety disorders [3]. It is estimated
that about 43,500 to 87,000 secondary students need support or
intervention to manage their symptoms [4], but 65% of these
students fail to access mental health services due to lengthy
waitlists, costly clinic-based treatments, or concerns of
stigmatization or discrimination [5]. Developing these disorders
early in life can increase young people's suicidal risk and lead
to a wide range of psychological and vocational impairments
that result in harmful long-term effects [6], especially if left
untreated or given insufficient support. Thus, there is a need
for integrated and effective interventions that are acceptable to
families, cost-effective, and nonstigmatizing to tackle these
disorders by providing early intervention and preventing
deterioration.

There is substantial, robust evidence on risk and protective
parenting factors for adolescent anxiety and depression [7,8].
Beyond structural elements such as academic stress [7],
increasing evidence highlights the importance of parent and
child belief systems, which are potentially modifiable. Mindset
studies have identified that a fixed mindset (ie, believing one's
attributes are unchangeable) is akey predictor of youth mental
health symptoms[9-12], whileinterventions promoting agrowth
mindset (ie, believing one's attributes are changeable)
effectively reduce adol escent depression and anxiety symptoms
[13,14]. Research has also revealed that parents’ fixed mindset
regarding intelligence and emotions can lead to more
internalizing problems such as depression and anxiety among
children and lower perceived control over mental health
symptoms[15-18]. Children in fixed-mindset househol ds might
guestion their abilities, use ineffective coping strategies, and
experience greater helplessness[9].

Research on implicit theory has found that people who believe
that personal attributes can be developed (also referred to as
growth mindset) are morelikely to thrivein theface of difficulty
and continue to improve. In contrast, those who hold a more
fixed mindset may shy away from challenges or fail to meet
their potential [19,20]. A growth mindset intervention’s core
content teaches that people's attributes, such as intelligence,
personality, or emotions, can change and that people can
improve through the actions they take (eg, making an effort,
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interventions of 30 minutesto 1 hour resulted in different change
effect sizes, from d=0.1 in changing school performancein a
large-scale national study among heterogenous participants[ 23]
to d=0.59 in randomized controlled trials (RCTS) on reducing
anxiety [14]. Considering the brevity of the interventions and
the effect sizes in relation to heterogeneity and contextual
factors, low-intensity interventions on mindset have
demonstrated high potential scalability for mental health
prevention and early intervention measures.

WEell-crafted growth mindset interventions promoting a core
growth mindset are crucia to securing the effects of the
intervention [19]. Existing interventions have focused on growth
mindsets for intelligence [19,23], persondity [14,24], and
emotion [22] to promote school performanceand resilienceand
to reduce mental heath symptoms. Although these
domain-specific growth mindset interventions have achieved
positive improvements, there has never been an integrated
intervention addressing multiple core growth mindsets. The
factorsfor youth depression and anxiety are multifaceted, such
as academic stress, failures and uncertainty in life, and the
emotional struggles of puberty. Teaching multiple relevant
growth mindsetsin 1 intervention may address several key risk
factors and strengthen the potency of growth mindset
interventions to better reduce youth depression and anxiety
symptoms. The proposed study will address this research gap
by developing and examining an integrated intervention
targeting growth mindsets for youth internalizing symptoms.

Parental mindsets matter for adolescents mindsets and
internalizing problems such as depression and anxiety [16,17].
Parents are the most direct social support for adolescents, but
parents can al so be asource of stressif they hold afixed mindset
and think failure is debilitating. For example, parental fixed
mindsets about intelligence predict depression symptoms and
socia anxiety as children have more performance worries and
are afraid of negative evaluation [17]. Parents' failure mindset
also influences parenting practices in the face of setbacks[16].
A fixed emotion mindset and failure-is-debilitating beliefs in
parents were associated with passive help-seeking preferences
for children’smental health symptoms[18]. In contrast, building
belief-in-change about intelligence and emotion may relieve
family concerns about failure, mental health symptoms, and
stigmatization, increase perceived control and active
help-seeking, and build better parent-child relationships. As
parentsplay acrucial rolein preventing children’sinternalizing
problems [25], joint parent-child growth mindset intervention
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is warranted and promising for promoting both parental and
child well-being.

Although there is evidence of the importance of parents and
children’'s mindsets in internalizing symptoms, we have
identified 3 important research gaps which will be tackled in
the present study. First, current interventions usually focus on
fixed mindsets of a single domain—such as intelligence,
personality, or emotion [14,22]—but have rarely used a few
relevant mindset domainsin oneintervention, which are closely
related to youth mental health. An integrated mindset
intervention is very likely to strengthen intervention efficacy,
especialy for brief interventions. Second, although thereis an
ongoing parent-child mindset intervention to promote treatment
access in the United States [26], there is no such intervention
in the Chinese context. In Chinese culture, parents are very
anxious about their children’s education [27], and parental
mindset is more likely to influence children’s mental health
[28]. Third, athough evidence highlightsthe remarkable promise
of preventive parenting interventions, parenting programs are
often not used even when available because of barriers such as
scheduling difficulties and privacy concerns [6]. Thus, it is
important to develop brief, accessible, and nonstigmatizing
interventions for parents and children.

The current study will therefore develop and examine a
web-based parent and child single-session intervention on
mindset of intelligence, failure, and emotion (PC-SMILE). The
research question is if the PC-SMILE effectively reduce
depression and anxiety symptoms among secondary school
students and how does it impact academic self-efficacy,
psychological well-being, hopelessness, and parent-child
interactions and rel ationships.

Objectives

The primary objective of this study is to evaluate the
effectiveness of the PC-SMILE in reducing depression and
anxiety symptoms in secondary school students (primary
outcome). The secondary objective is to examine the
effectiveness of the PC-SMILE in (1) enhancing academic
sdlf-efficacy, enhancing psychological well-being, and reducing
hopel essness; and (2) enhancing parent-child interactions and
relationships (secondary outcomes).

Hypotheses

This study will examine the effectiveness of the PC-SMILE for
adolescents and their parents by comparing it to a child
single-session intervention on mindset of intelligence, failure,
and emation (C-SMILE) intervention group that provides the
child-version intervention to children only and ano-intervention
waitlist control group.

Our hypotheses are the following:

H1: The PC-SMILE and C-SMILE groups have better improved
primary outcome compared to the waitlist control group,
including reducing anxiety and depression symptomsin student
participants, while PC-SMILE ismore effective than C-SMILE.

H2: The PC-SMILE and C-SMILE are more effective in the
secondary outcomes of (1) reducing hopel essness, (2) enhancing
academic self-efficacy, (3) enhancing psychological well-being,
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and (4) enhancing parent-child interactions and relationships
than waitlist control, and PC-SMILE is more effective than
C-SMILE.

Methods

PC-SMILE Intervention

Although single-session interventions (SSls) are a relatively
new intervention approach for youth mental health, rich
empirical evidence has suggested the promise of SSIsfor youth
mental health promotion in matters such asincreasing hope and
happiness [29]; adaptive coping with peer stressors [30]; and
improving perceived control, stress recovery, and anxiety and
depression symptoms [14]. According to the literature on
promoting SSI effectiveness [19,31,32] and our experience in
developing SSIs in the Chinese culture [22], the PC-SMILE
was designed with 5 important features to ensure efficacy.

First, the PC-SMILE addresses core beliefs related to youth
depression and anxiety. The selection of intelligence, emotion,
and failure mindset is based on the extant literature [17,33-36]
and our fieldwork in schools based on parent and public
involvement. By ingtilling the belief that “intelligence and
negative emotions are changeable” and “failureis necessary for
personal growth,” this innovative integrated intervention has a
high potential to relieve parents and children’s stress and to
promote well-being.

Second, the PC-SMILE was designed based on concepts and
findings based on neuroscience to normalize the concepts of a
growth mindset; for example, the concept of neuroplasticity is
introduced to explain how and why persond traitsare malleable.
The core message is conveyed to participants through scientific
videos and memorable metaphors. The PC-SMILE uses the
muscle metaphor (ie, the brain is like a muscle, it becomes
stronger and smarter when you exerciseit) [19] for both students
and parents, and it uses the planting metaphor for parents to
emphasize the importance of patience, respect for individual
differences and support for children. Illustrating ideas with
metaphors is more likely to motivate sustained behaviora
change[19].

Third, PC-SMILE empowers both students and their parentsto
act as “helpers’ or “experts’ by framing the participants as
active contributors to the improvement of the intervention and
by asking them to provide support to peers[14,32]. Thisdesign
aligns with adolescents' desire for respect [31].

Fourth, as in previous interventions [14,32], storytelling is a
powerful feature of the PC-SMILE. Participants|earn the stories
from valued others, such as older peers and experts, which is
helpful in conveying the core messages of the growth mindset.
We aso use the “saying-is-believing” exercise to invite the
participants to share their learnings from the intervention with
future intervention users. This exercise helps participants to
internalize the growth mindset through cognitive dissonance
processes[19,37].

Fifth, as the effects of SSIs may wane over time, booster
messages will be adopted in the PC-SMILE. Weekly booster
reminders [38] of core growth mindset quotations will be sent
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to both parent and child participants viaemail or text messages
to sustain the mindset and behavioral changes.

Resear ch Design

This study will be a 3-arm cluster-RCT with awaitlist control
group design. A conceptual model is provided in Figure 1. The
intervention protocol will strictly follow the CONSORT
(Consolidated Standards of Reporting Trials) guidelines[39,40]
and has been preregistered before data collection in Open
Science Framework and ClinicalTrials.gov. Classes in each
eligible school will be randomized (using computer-generated

Zhu et a

random numbers) into the PC-SMILE intervention, C-SMILE,
or waitlist group. The waitlist group will undergo intervention
after the 3-month postintervention survey. All student
participants will receive regular educationa activities and
interventionsin school. A total of 3 repeated assessments of the
measures will be conducted simultaneously for the childrenin
three groups at (1) baseline, (2) 2-weeks post intervention, and
(3) 3-months post intervention (Multimedia Appendix 1). The
CONSORT flow diagram is provided in Figure 2. Cluster
randomization will be conducted at the class level.

Figure 1. Design of the 3-arm waitlist randomized controlled trial. C-SMILE: child single-session intervention on mindset of intelligence, failure, and
emotion; PC-SMILE: parent and child single-session intervention on mindset of intelligence, failure, and emotion.
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Figure2. Consolidated Standards of Reporting Trials (CONSORT) flow diagram. C-SMILE: child single-session intervention on mindset of intelligence,
failure, and emotion; PC-SMILE: parent and child single-session intervention on mindset of intelligence, failure, and emotion.

School recruitment
Schools assessed for eligibility, recruited and consented (n=8)

+ Inclusion criteria: Local secondary schools

+  Exclusion criteria: International schools, pupil referral units, schools for students with learning
Preintervention assessment

disabilities
Parent-student recruitment

+  One class will be randomly selected from each grade of grades 7 or 8 respectively from each
school

+  Information sheet will be sent to all students and their parents in the selected classes

+  Parents and students pairs with signed consent will be invited to do baseline assessment

+  Complete preintervention assessment (total parent-student pairs: N=549)

Inclusion criteria

+  Students: (1) aged between 11-16 (inclusive) with one parent willing to participate, (2) Chinese
youth who can read and write in Chinese, (3) sufficient visual and auditory abilities to complete
the intervention and assessment and (4) ability to give consent to participate in the study.

+  Parents: (1) living with the child participant, (2) Chinese-language proficiency and comfort with
completing computer-based activities and (3) sufficient visual and auditory abilities to complete
the intervention and assessment and (4) ownership of personal intemet-equipped devices.

Exclusion criteria

+  Students: (1) no parental consent, (2) inability to remain focused to complete the intervention and
the survey, which take approximately 45 and 25 minutes respective; and (3 ) intellectual disability
or severe 1lIness or pain that would lead to significant bias.

+ Parents: (1) having a mental illness. (2) and (3) same as the above criteria for students.

Approach

Enrollment

[
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Intervention: PC-SMILE Intervention: C-SMILE Waitlist control group:
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approximately 20% attrition rate of our previous studiesin the
school setting, 549 pairs of parent-student participants will be
Overview recruited at the baseline (183 per arm). Our existing research
We assume a small to medium effect size (Cohen d=0.33) of suggests that thisis feasible within the timeframe.

the current intervention according to a meta-analysis of SSIs  Participants and the Randomized Control Process
agdressing youth psychiatric problems [13], a power of 0.80 Eligible adolescents in grades 7-8 and their parents will be

andana of '05'. A gampl_es?z_e of 438 (146 per arm) isrequired recruited from 8 secondary schoolsthrough cluster-randomized
to detect statistical significance. With reference to the

Sample Size Deter mination
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sampling. Theinclusion criteriafor adol escent participantswill
include (1) aged between 11-16 years (inclusive) with 1 parent
willing to participate; (2) Chinese youths who can read and
write in Chinese language; (3) sufficient visual and auditory
abilities to complete the intervention and assessment; and (4)
ability to give consent to participate in the study. Exclusion
criteria for adolescent participants will include (1) no parental
consent; (2) inability to remain focused to complete the
intervention and the survey, which take approximately 45 and
25 minutesrespectively; and (3) intellectual disability or severe
illness or pain that would lead to significant bias in students
health and mental health situation.

Inclusion criteria for parent participants are (1) living with the
child participant; (2) Chinese-language proficiency and comfort
with completing computer-based activities; (3) sufficient visual
and auditory abilities to complete the intervention and
assessment; and (4) ownership of persona internet-equipped
devices. Exclusion criteria for parent participants include (1)
having amental illness as well as exclusion criteria (2) and (3)
from the aforementioned criteria for adolescent participants.

The school and student recruitment process will include the
following steps. First, we will send research invitations to
schools chosen randomly from the secondary school list
covering 3 areas of Hong Kong (ie, Hong Kong Island,
Kowloon, and the New Territory). Invitationswill not stop until
8 schools agree to participate. Then, 3 classes from grades 7 or
8 will be selected by a random number, and all studentsin the
selected class will be invited to join the study. There are
generally 35 studentsin 1 class. We estimate that approximately
25 pairs of parents and students will join the study. If too few
participants join the study, the random class selection process
will be repeated until 70 pairs of eligible parent-child
participantsin each school arerecruited. Using random numbers,
the selected 3 classes will be assigned to the PC-SMILE
intervention group, the C-SMILE intervention group, and the
waitlist control group. If the targeted sample size is met, the
school invitation and recruitment will stop.

Students and parents will complete all study procedures via
personal internet-equipped devices. Parent-student pairs will
be assigned to the same condition (the PC-SMILE or C-SMILE
or waitlist). They will receive the link of research material and
complete Qualtrics-based baseline survey, intervention, and
follow-up surveys independently. For student participants, the
interventionswill be conducted in school classrooms or activity
roomsthat offer sufficient computers or tablets, and headphones.
All intervention activities will be self-administered by youths
and delivered in a web-based format. The research team and
trained research assistantswill remain in the intervention rooms
to provide help if needed. Parent participants will receive a
study link with the baseline Qualtrics survey and the
intervention. The interventions for parents and students are
different in terms of narrative and content. Between the 2-week
posttest and the 3-month follow-up survey, atotal of 5 weekly
booster messages with core intervention content will be sent to
the intervention groups every 2 weeks. After completion of the
3-month follow-up, parentsin the C-SMILE or the control group
who do not initially receive theintervention will be granted the
intervention access.

https://www.researchprotocol s.org/2024/1/e63220
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Intervention Groups

PC-SMILE Group

The PC-SMILE integrates the growth mindsets of intelligence,
failure, and negative emotions and introduces these growth
mindsets to students and parents. The interventions for both
students and parents consist of five components. (1) an
introduction to brain functions regarding the potential of
neuroplasticity and the possibility of changes in intelligence
and emotions, (2) stories and testimonials from school-aged
youths who describe their belief-in-change, (3) short videos
with stories of improving intelligence and emotions and of
failure-is-enhancing, (4) common questions and misconceptions
about growth mindset, and (5) self-persuasion writing exercises
in which the participants write notes to young students or others
about the growth mindsets. The interventions for parents and
students are different in terms of narrative and content. Between
the 2-week posttest and the 3-month follow-up survey, a total
of 5 weekly booster messages with core intervention content
will be sent to the intervention groups every 2 weeks. The
interventions for children and parents last 45 minutes.

C-SMILE Group

In the C-SMILE group, only students receive the child-version
intervention, but their parents do not receive parent-version
intervention until the 3-month follow-up is finished. Parents
are invited to do the preintervention survey and the 3-month
follow-up survey.

Waitlist Control Group

Thewaitlist control group will continue with normal education
activities and do the preintervention and follow-up surveys at
the sametimeframe asthe intervention groups. Participantsand
their parents in the waitlist group will be invited to complete
the PC-SMILE after the 3-month follow-up survey.

M easurements

Participantswill beinvited to read theinstructions of the survey
and complete self-rated scales. All the measures have been
pilot-tested, and the questionnaires take approximately 25
minutes to complete.

Mindset about intelligence will be measured using the 3-item
Implicit Theory of Intelligence Scale, which measures beliefs
about the malleability of intelligence (eg, “ You have a certain
amount of intelligence and there is really not much you can do
to change it”) [41,42]. Each item is rated on a 6-point scale
(1=strongly disagree to 6=strongly agree). A higher score
represents amore fixed mindset. The Cronbach a inthe previous
study was 0.87 with good validity [42,43].

Mindset about failure will be measured by the 6-item Implicit
Theory of Failure Scale [16], which measures views of failure
as enhancing versus debilitating on a 6-point Likert scale
(1=strongly disagree to 6=strongly agree). A sampleitem of an
enhancing belief is “The effects of failure are positive and
should be used,” and a sample item of a dehilitating belief is
“The effects of failure are negative and should be avoided.”
Enhancing belief items will be reverse scored. A higher score
reflects more debilitating beliefs. The Cronbach a of the parent
survey in the previous study was 0.88 [16].
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Mindset about emotion will be assessed using the validated
Chineseversion of the 12-item Mindset of Depression, Anxiety,
and Stress Scale [35] to measure children’s belief in the change
of negative emotion states. Sample items include “When you
have a certain level of depression/anxiety/stress, you really
cannot do much to change it.” Parents’ mindset about emotion
will be measured by a4-item version of Mindset of Depression,
Anxiety, and Stress Scale, which includes sample item “1f they
want to, people can change the emotions they have” Each item
is scored on a 6-point Likert scale (1=strongly disagree to
6=strongly agree), and a higher score means a more fixed
mindset (Cronbach a=0.94) [35].

Primary Outcome

Children’s depression and anxiety symptoms will be measured
using the validated 25-item Revised Children's Anxiety and
Depression Scale for both children and parents[44,45]. Sample
items measuring anxiety and depression include “I/My child
worry when I/My child think I/My child have done poorly at
something” and “‘1/My child feel sad or empty.” The frequency
of eachitem israted on a4-point Likert scale with referenceto
the past 2 weeks (O=never to 3=always). The child survey has
an overall score, total anxiety score from the anxiety subscale
(Cronbach a=0.94), and total depression score from the
depression subscale (Cronbach a=0.79) [44].

Secondary Outcomes

The 4-item Hopel essness Scale [46,47] will be used to measure
children and parents’ faith in the future. Each item is scored on
a 5-point Likert scale from 1=strongly disagree to 5=strongly
agree, and the mean of all 4 items is taken to measure
hopel essness, with a higher score corresponding to a higher
level of hopelessness. An example item is “My future seems
dark to me” The Cronbach a was 0.834 with good validity [48].

The validated Chinese version of Short Warwick-Edinburgh
Mental Well-Being Scale [49,50] will be used to measure
children’s and parents’ general experience of well-being. The
Short Warwick-Edinburgh Mental Well-Being Scale includes
7 items scored on a 5-point Likert scale from 1=none of the
time to 5=all the time, and the average of all 7 itemsindicates
participants’ well-being. A higher averaged score represents a
higher level of well-being. A sampleitemis*| have been feeling
optimistic about the future.” The Cronbach a was 0.93 [50].

Parent-child interactions will be assessed by 3 self-devel oped
guestions about how many days the children spend more than
15 minutes per day doing activitieswith their parentsin aweek.
Children will answer the frequency by the number of daysfrom
0O=none to 7=seven days. Parenting activities include chatting,
handing out, and watching television or movies or videos.
Student participantswho rate higher frequency of the parenting
activities have better interactions with parents. Parent-child
relationships will be measured using 3 self-developed items.
Questionsare | am very satisfied with the rel ationship between
me and my parents,” “I proactively tell my family what had
happened to me,” and “1 proactively share my feelings with my
family” for adolescents. The adapted items “My children are
very satisfied with the relationship between them and their
parents,” “My children proactively tell me what had happened
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tothem,” and “My children proactively sharetheir feelingswith
me” arefor parents. Each item israted on a4-point Likert scale
(1=strongly disagree to 4=strongly agree). A higher score
indicates a better parent-child relationship.

Perceived parent learning versus performance orientation will
be assessed from both children and parents perspectives.
Child-version has 8 items and parent-version has 12 items, with
half of the items measuring performance-orientation and half
measuring learning orientation mindset, respectively [16]. The
scal e asks participants about the parents' responsesto a scenario
when their child gets a poor grade on a quiz. Sample items of
performance-orientation are “My parents don't like it when |
make mistakes in school” (child-version) and “I might worry
(at least for amoment) that my child isn't good at this subject”
(parent-version). Sampleitems of learning-orientation are“ My
parents want me to understand school concepts, not just do the
work” (child-version) and “I'd discuss with my child whether
it would be useful to ask the teacher for help” (parent-version).
Participantsrate the items on a 6-point Likert scale (1=strongly
disagreeto 6=strongly agree), and higher scores on performance-
or learning-orientation itemsindicate their preferred orientations.
The Cronbach a in previous study were 0.79 and 0.78 for
performance-orientation and learning-orientation, respectively
[16].

Academic self-efficacy will be measured by a5-item scale that
was adapted from the part of Patterns of Adaptive Learning
Survey [51]. Children will rate the extent to which the skills
taught in class could be mastered and the work could be done
on a 6-point Likert scale (1=strongly disagree to 6=strongly
agree). The sample question is “I’'m certain | can master the
skills taught in class” A higher score means a higher level of
academic self-efficacy.

The motivation for applying the contents learned from the
intervention will be assessed right after the intervention. We
will ask participants the extent to which they would like to apply
the intervention contents in life, and the extent to which they
would like to improve their ability to cope with challenges on
a6-point Likert scale from 1=not very likely to 6=very likely.

The intervention feedback scale will be used to assess the
acceptability of parent and child interventions. The scale will
ask parents and children to indicate how much they enjoyed,
understood, and felt hel ped by the program; whether they would
recommend the program to a friend; whether they found the
program interesting and fun; whether they agree with the
program’s message; whether the program is a burden; and the
overall acceptability regarding this program [26]. Participants
rate the items on s 5-point Likert scale (1=strongly disagreeto
5=strongly agree). Theitemswill be analyzed collectively asa
single item.

Covariates

Sociodemographic information will be collected from parents
and will cover a range of participant characteristics (gender,
age, grade, and socioeconomic status) at baseline to examine
variability between the groups.
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Data Analysis

An intention-to-treat approach will be adopted. A 2-level
analysis will be used to account for the cluster randomization
[52]. To examine the effects of the interventions, multilevel
regression will be used to test the group effect, time effect, and
interaction effect on outcome measures. Additionally, we will
calculate effect sizes using estimated marginal means; these
effect sizes compare mean change scores (Cohen d), reflecting
the standardized levels of changein each outcome from baseline
to 2 follow-ups for youths receiving the mindset versus active
control interventions. A 95% CI will be provided for each effect
size. SPSS (version 26; IBM Corp) will be used for all statistical
analysis.

Ethical Considerations

Research ethical approval has been obtained from the Hong
Kong Polytechnic University ingtitutional review board for
Ethical Review (HSEARS20211009001). Participation will be
voluntary. Informed written consent will be obtained from
participating parents and students. Participantswill be reminded
that they have the right to terminate the intervention or abstain
from responding to any question on the questionnaire without
providing areason, and they will be assured of confidentiality.
Additional information for referral serviceswill be provided to
participants with clinical-level mental health needs. All
identifiableinformation will be removed, and codeswill replace
names to ensure privacy. All personally identifiable data will
be stored on a secure server and destroyed 3 years after the study
ends. Participants’ datawill not beidentifiablein any publication
or reporting. Each participating family in the study will receive
a HK $100 (=US $12) supermarket voucher after the
intervention and another one after the 3-month follow-up,
making the total compensation for each family HK $200 (=US
$40).

Results

We have started school invitation and participation recruitment
in September 2023. The first school joined the study in May
2024. 75 students from 3 classes were randomly assigned into
3 groups. Students compl eted baseline surveys and intervention
at school, while parents completed baseline assessment and
intervention at home. Those have done the baseline receive
reminders to complete the baseline assessment or intervention
within 1 week after the baseline. Follow-up assessments will
be finished by September. Meanwhile, we will send invitations
to other schools until we have a sufficient sample size. The
effect sizewill be calculated based on the data of thefirst school,
and the sample size may be adjusted. We will conduct data
collection from September 2024 to April 2025 and complete
all follow-up surveys by April 2025.

Discussion

Expected Findings

This study develops the first a parent-child single-session
integrated mindset intervention for Chinese adolescents which
simultaneously targets to promote the growth mindset of
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intelligence, failure, and emotion among adolescents and their
parents. This RCT will provide empirical evidence on the
effectiveness of theintervention. The hypothesized main finding
would be that PC-SMILE intervention has better intervention

outcomes, including decreased anxiety and depression
symptoms, reduced hopelessness, enhanced academic

self-efficacy, psychological well-being, and parent-child
interactions and rel ationships, than child intervention only or a
waitlist control group.

As one of the first few attempts on parental mindsets, we will
compare the effectiveness of parent-child intervention and child
intervention only. This will be the unique evidence to show if
intervention targeting parental mindset hel psimprove children’s
mental health outcome.

The challenge of SSls is that it may be difficult to have
sustainable and long-term effects. Thus, we measure the 2-week
and 3-month follow-up with the latter as the primary outcome.
This evidence-based program is novel, feasible and scalable to
meet the needs of alarge number of young people across the
country. The digital delivery of PC-SMILE ensures that it has
the potentiadl to be scalable to provide -consistent,
evidence-based, and prevention-focused psychoeducation.
However, given the scale of the study, akey limitation includes
the reliance on self-report measures and lack of abjective
measurement. Although we measure parent-reported depression
and anxiety symptoms and parent-child interaction time, the
general mode of measureis self-report. Future directionswould
be incorporating objective measurements alongside self-report
measures, such as behavioral observationsin schools.

This study has several potential implications. For theoretical
implications, the proposed study will elucidate the effectiveness
of changing parents and children’s mindsets on adolescent
internalizing problems. In addition, this study will provide
evidence of the effectiveness of integrated mindset intervention
for both parents and children. From a practical or clinica
perspective, by instilling both parentsand children with agrowth
mindset, PC-SMILE can potentially help parents better support
children with emotional distress. The PC-SMILE can serve as
an add-on component of multisession psychosocial treatment.
Finally, this study has social implications that PC-SMILE can
potentially facilitate better family support and care, thereby
reducing the social burden of mental health care needs. Asthe
first attempt to develop and implement a web-based,
single-session, parent-child intervention to promote youth and
parental well-being in Hong Kong, this study will provide
evidence-based service recommendations on brief interventions
for young people and their parents in Hong Kong and beyond.

Conclusions

The current study uses a 3-am RCT to examine the
effectiveness of PC-SMILE in reducing depression and anxiety
symptoms among children in Hong Kong. As an integrated
intervention, PC-SMILE ishighly likely to be a potent mindset
intervention. If proven to be effective, PC-SMILE would be a
low-cost, easily accessible self-help tool for thousands of
families that could significantly promote youth and parental
well-being.
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CONSORT: Consolidated Standards of Reporting Trials

PC-SMILE: parent and child single-session intervention on mindsets of intelligence, failure, and emotion
RCT: randomized controlled trial

SSI: single-session intervention
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