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A randomized controlled trial for evaluating
the effects of an online mindfulness-

based intervention for parents of children
with attention-deficit/hyperactivity disorder:
a study protocol

Zoe Jiwen Zhang', Herman Hay Ming Lo'", Susan M. Bégels?, Rebecca Y. M. Cheung?, Elsa Ngar-sze Lau?, Eric
Kam-pui Lee®, Siu-Man Ng®, Alma Au' and Wing Tung Yeung'

Abstract

Background Childhood attention-deficit/hyperactivity disorder (ADHD) has been associated with poor family
functioning and higher risks of conflicts in parent-child relationships. Mindfulness-based intervention (MBI) has been
evaluated for its benefits in improving family functioning and has been increasingly applied within the context of a
family environment. Furthermore, online MBIs have been developed and combined with multiple technologies used
by practitioners and researchers due to their lower cost, ability to overcome geographic restrictions, and capacity to
mitigate the impacts of unpredictable events such as the COVID-19 pandemic. Given the limitations of current online
MBI research such as the absence of control groups, small sample sizes, and a low completion rate, this study aims to
evaluate the effects of an online family MBI on the outcomes of children with ADHD and their parents.

Methods This study is a two-arm randomized controlled trial (RCT) study, comparing online family MBI (arm 1) and
an online psychoeducation program (arm 2) designed for parents and their ADHD children. The outcome measures
of child ADHD symptoms, child executive functioning, parent mental health, sleep quality, and family expressed
emotions will be assessed before the interventions (T0), immediately after the interventions at 4 weeks (T1), and at
three-month after interventions (T2). Intent-to-treat principle will be used to conduct quantitative data analysis. Chi-
squared difference tests and t-tests will be performed to compare the differences between groups, and a linear mixed
model will be conducted to examine the time effects and time x group effects. Mediation analysis will be conducted
to see the mediating roles of parental stress and expressed emotions of parents.

Discussion This study transfers the promising effect of online MBI to clinical populations, particularly for parents of
children with chronic conditions, and the children themselves. By examining expressed emotions within the family
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/). The registration date was 7th March, 2024.

controlled trial

context, the findings might shed light on the mechanism of the online MBI in affecting the mental health outcomes
of parents and the ADHD symptoms and executive functioning of their children.

Trial registration This study has been registered with ClinicalTrials.gov (NCT06298136||https://www.clinicaltrials.gov

Keywords Mindfulness-based intervention, Online, Attention deficit/Hyperactivity disorder, Parents, Randomized

Background

Attention Deficit/Hyperactivity Disorder (ADHD) is a
developmental disorder that is frequently diagnosed and
characterized by symptoms such as inattention, hyper-
activity, and impulsivity. These symptoms often lead to
difficulties in social and academic performance, as well
as deficits in executive functions (EFs), which include
cognitive flexibility, self-regulation, and problem-solving
abilities [1]. According to the 5th edition of the Diagnos-
tic and Statistical Manual of Mental Disorders (DSM-5)
[2], the prevalence of ADHD can be up to 5%. A previous
study conducted by Leung et al. [3] estimated that 3.9%
of Chinese adolescents were diagnosed with symptoms of
ADHD, and a national survey in the United States further
stated that 9.4% of children aged 2—17 years old had been
diagnosed as having ADHD [4]. When exhibiting hyper-
active and impulsive behaviors, ADHD children might
engage in physical and relational aggression, have diffi-
culties in social functioning and school performance, and
even cause physical accidents, and thus, encounter rejec-
tion from peers [5, 6].

Childhood ADHD has been associated with poor family
functioning and an increased likelihood of conflict in par-
ent-child relationships [7]. Challenging child behaviors
and harsh parenting can be exacerbated in a dyadic pro-
cess. When children show their comorbid oppositional
and conduct problems in the family context, parents are
more prone to respond with rejection, heightened hostil-
ity, and negative emotionality, which further deteriorates
children’s ADHD symptoms [8]. According to previous
studies [9, 10], parents of children exhibiting ADHD
symptoms have been shown to experience higher levels
of psychological distress and marital conflicts, along with
lower levels of parenting satisfaction, social support, and
quality of life. In order to address the negative interac-
tions within the parent-child relationship, interventions
should not only target the ADHD symptoms in children
but also aim to enhance parents’ understanding of these
symptoms. It is crucial to recognize that many parents
themselves may exhibit symptoms of ADHD, underscor-
ing the importance of parents acknowledging their own
inattentiveness, hyperactivity and impulsivity which can
contribute to inappropriate parenting styles such as over-
reactive parenting. The interaction between children
with ADHD and their parents can potentially exacerbate

the symptoms [11]. Therefore, interventions that adopt a
family-centered perspective can play a significant role in
enhancing parents’ knowledge and capabilities in effec-
tively interacting with their ADHD children, ultimately
leading to improved family functioning and dynamics
[12].

Mindfulness-based intervention in the family
context

Pharmacotherapy and behavioral interventions have tra-
ditionally been the primary treatments for symptoms of
childhood ADHD. However, it is important to be aware
of the potential side effects of pharmacotherapy, which
can include increased negative emotions, sleep distur-
bances, and decreased appetite [13]. Additionally, parents
who are dealing with their child’s ADHD symptoms may
find it challenging to adhere to the protocols of behav-
joral interventions. Furthermore, the long-term effec-
tiveness of these interventions is questionable due to the
difficulties parents and their children with ADHD may
face in maintaining consistent self-training practices [14,
15].

Mindfulness-based intervention (MBI) has been
applied in several conditions and situations, especially
for enhancing the mental health status of individuals with
chronic medical conditions. Mindfulness involves train-
ing oneself to regulate attention in order to maintain a
non-judgmental awareness of the present moment while
adopting an attitude of “curiosity, openness to experi-
ence, and acceptance” [16]. This approach can be help-
ful in developing more effective coping strategies. MBIs
encompass a variety of mindfulness exercises, such as
mindful breathing, mindful eating, mindful stretch-
ing, body scans, and mindful sitting. These practices are
designed to help individuals cultivate awareness of bring-
ing attention back to a chosen anchor such as a breath or
a part of body [11], and strengthen their coping mecha-
nisms for everyday life challenges.

MBIs have been evaluated for their potential effects on
various aspects of both child and parent status. Mindful-
ness practices are considered beneficial for promoting
children’s cognitive development. Takacs et al. conducted
a meta-analysis of 90 behavioral interventions, demon-
strating a significant moderate effect of mindfulness prac-
tices on children’s executive functioning [17]. In another
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meta-analysis of 13 studies focusing on children and ado-
lescents [18], 5 studies confirmed significant effects of
MBISs on children’s attention or executive functioning.

The outcomes for parents have also been examined.
A systematic review of 10 studies involving parents and
their children with ADHD found that MBP for parents
resulted in small-to-large within-group effects on par-
enting stress post-treatment [19]. It was also found to
be superior to other active controls in reducing parent-
ing stress. Another review also reported a small positive
effect of child-parent parallel MBIs on parental mental
health [20]. In a systematic review by Ruskin et al. [21],
six studies focused on detailed aspects of parent mental
health of depression or anxiety, with four studies report-
ing significant improvements through mindfulness or
acceptance interventions. In a self-help MBI towards
health parents, their mindfulness and well-being status
were significantly higher compared to those in the wait-
list control group [22]. Additionally, MBIs were found
to be acceptable and feasible for enhancing sleep qual-
ity among adults, helping them fall asleep faster and stay
asleep [23]. Burgess et al. assessed the effectiveness of an
online mindfulness practice in a qualitative study [24].
Beyond its acceptability and usability, improved sleep
quality was reported by 11 out of 12 parents of children
aged 2-5 years in low-risk families.

Moreover, previous reviews have explored the advan-
tages of MBIs in enhancing family dynamics, revealing
an increasing interest in their application within family
settings. Burgdorf et al. reported that MBI could poten-
tially alleviate parental distress, with effects ranging from
small to moderate in terms of sustainability [25]. Xie et al.
observed small positive effects of MBI in improving fam-
ily functioning and mental health status of both parents
and children [20]. For children with ADHD and their par-
ents, a randomized controlled trial (RCT) reported small
but non-significant post-intervention effects of an 8-week
family MBI in children’s ADHD symptoms and mindful
parenting compared with the control group of care-as-
usual treatment [26]. Similar results were reported by Lo
et al. that the family MBI showed a significant improve-
ment in children’s ADHD symptoms and a reduction of
parental distress compared with the waitlist-controlled
group [27]. When compared to multiple forms of treat-
ments such as the traditional cognitive behavioral ther-
apy [28] and pharmacology [29], MBIs were also reported
to be an effective alternative or addition in the treatment
of childhood ADHD. Especially, MBIs might be more
acceptable to families than medication [29]. Above all,
the effects of MBI have highlighted its potential benefits
from family perspectives, which might be a supplemen-
tary approach based on pharmacotherapy to improve the
quality of lives of both children with ADHD symptoms
and their parents. However, face-to-face MBI for families
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are challenging in implementation due to high demands
in recruitment and logistic arrangement and many fami-
lies may not be available to identify one within their care
system. Alternative delivery mode should be considered
for enhancing mental health care accessibility.

Online or apps-based MBIs have been developed and
combined with multiple technologies used by practitio-
ners and researchers for their lower cost, overcoming
geographic restrictions, and mitigating the impacts of
unpredictable events such as the COVID-19 pandemic.
Despite these advancements, online MBIs are still in
their infancy and face several challenges. First, existing
research often suffers from methodological limitations,
such as the absence of control groups and small sample
sizes, which hinder the ability to generalize and validate
the effectiveness of online MBIs [19]. Second, engage-
ment is the key factor for exerting the effects of MBL
Parents of children with ADHD already struggle to bal-
ance work and family responsibilities, and some also
contend with attention difficulties [30], which can make
daily mindfulness practice challenging. Particularly with
online MBIs, completion rates reported by parents have
been lower than 30%, and data specifically regarding par-
ents of children with ADHD is not yet available [31].

Thus, the online-based MBI should be adjusted to be
better adapted to the nature of the target population.
Previous strategies, such as phone support from men-
tors and daily digital reminders, have shown limited suc-
cess in boosting engagement. Given that the parents of
children with ADHD might experience significant higher
level of parental stress [9, 10], future online MBIs should
explore integrating professional support with various
technological approaches. Enhancing the availability of
professional support, along with incorporating emer-
gency management and building rapport through audio
and video, could improve motivation and provide a sense
of security, encouraging parents to complete the online
MBI [32].

This research modified our online-based MBI to be
more accessible and engaging for parents of children
with ADHD symptoms [22]. Our program includes short
online videos for psychoeducation and audio guidance
for mindfulness exercises for both children and parents,
each lasting between 3 and 15 min for daily practice. A
previous RCT study with healthy parents indicated that
such a self-help program could be beneficial in reduc-
ing anxiety and increasing mindfulness and overall well-
being [22]. Additionally, we incorporated weekly live
online meetings for parents with instructors into our
online MBI, and our pilot study has reported signifi-
cant positive outcomes of inattention and hyperactivity
related to child ADHD symptoms [33].
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The mechanism of online MBI in treating child
ADHD within family context

Online family MBI has been considered to improve
expressed emotions (EEs), which might be a crucial ele-
ment to understand the mechanism of online MBI within
the family context. EE is a concept commonly used
within a family environment of criticism, hostility, and
over-involvement, which can be associated with clinical
outcomes of serious mental disorders [34]. EE has been
found to buffer the negative mental health outcomes of
both parents and their children with ADHD symptoms,
and parenting interventions have also been investigated
for their ability to reduce the EE experienced by parents
of children with ADHD symptoms [35, 36]. In line with
the findings from a previous RCT study, young adults
experiencing their first episode of psychosis exhibited
a significant decrease in perceived criticism and over-
involvement after their caregivers participated in an MBI
[37]. In the pilot study preceding this protocol, improve-
ments were observed in parental stress and children’s
ADHD symptoms within the online MBI group [33]. The
positive changes might be given insights by the frame-
work of EE, which also contributed potential research
directions for the mechanisms behind online family
MBIs.

The role of EEs within the family context requires addi-
tional exploration due to its varied impact across differ-
ent populations and cultural backgrounds. Results of a
meta-analysis showed the predicting role of criticism
from parents in the relapse of first episode psychosis [38].
Similar to the results reported by Musser et al. [39], they
found that parental criticism had negative effects on the
development of children with ADHD. However, findings
from another study only demonstrated the associations
between maternal criticism and oppositional behav-
iors but not ADHD severity, indicating that the lasting
effects of EE warrant further investigation [40]. Besides,
criticism and similar parental attitudes seem to be more
acceptable in Asian families and other countries with a
culture of collectivism [34, 41]. Ng et al. found that the
scores of participants who scored above cut-off scores in
EEs were elevated 6 times of one-year relapse of schizo-
phrenia, suggesting the damaging effect of EE [42]. Cur-
rently, EE has been little studied in child ADHD in Asia,
which requires more studies to examine the roles of EEs
targeting both children with ADHD and their Asian
families.

Research objectives

The primary aim of this study is to examine the effects of
the online family MBI on the outcomes of children with
ADHD and their parents compared with a psychoeduca-
tion program across three time points of pre-test, post-
test, and three-month follow-up. The secondary objective
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is to explore the mechanism of the online family MBI in
affecting the outcomes of children with ADHD and their
parents by investigating the mediating effects of EEs
and parenting stress in predicting the outcomes of the
online family MBI on both children’s and parents’ status.
Based on the objectives, this study has three hypotheses
accordingly:

1. Compared with the active control group of a
psychoeducation program, parents who complete
the online MBI are going to report a significant
larger reduction of child ADHD symptoms as well as
improvement in child executive functioning, parent
sleep quality, and parental mental health status,
including their reduced depression, anxiety, and
increased well-being status.

2. Based on the previous study [37] and theoretical
framework [34], parents who complete the online
MBI will report significantly lower levels of parental
stress and EEs, compared with the parents who
participate in the active control group.

3. Based on the hypothesized positive changes in child
ADHD symptoms, parental stress, and EEs, this
study hypothesizes that the changes in parental stress
and EEs will mediate the changes in child ADHD
symptoms.

Methods

This study has been designed as a two-arm randomized
controlled trial (RCT) study. The effects of the online
MBI (arm 1) are examined by comparing it with the
effects of the psychoeducation program (arm 2). The out-
come measures will be assessed before the interventions
(TO), after the interventions (T1), and at three-month fol-
low-up (T2). Study flow has been depicted in Fig. 1.

Intervention

The interventions have been designed to consist of online
courses and online group meetings. Based on the previ-
ous attempts of our research team [22, 33], an online MBI
(arm 1) has been developed for parents and their chil-
dren with ADHD symptoms. There are five modules in
total, and the first four modules are developed for par-
ents, including Mindfulness and attention, Mindfulness
and physical sensation, Mindfulness and parental stress,
and Mindfulness and self-care. The detailed contents of
the online MBI can be seen in Appendix 1. Each mod-
ule contains psychoeducation videos lasting 3-7 min
with 5-15 min of audio mindfulness exercises. There
were a total of 20 psychoeducation videos, and five of
them provided additional guidance for parents to prac-
tice parent-child mindfulness exercises with their chil-
dren. The fifth module of the online MBI was designed
for children with ADHD symptoms. Considering their
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Enrolment Assess for eligibility
Randomization
Assigned to the Sl Assigned to the
online MBI group psychoeducation group
Baseline assessment Baseline assessment
(TO) (TO)
4-week intervention Intervention 4-week intervention
Post-test after Post-test after
intervention (T1) intervention (T1)
3-month follow-up Follow-up 3-month follow-up
assessment (12) assessment ('12)
Data analysis Analysis Data analysis

Fig. 1 The flow diagram of this study

attention span, each psychoeducation video with audio of
mindfulness exercises only lasts 3—5 min. The online psy-
choeducation program (arm 2) adopted the parent train-
ing mostly developed by Russell Barkley, which has been
widely applied in treating child ADHD and other behav-
ioral disorders [43, 44]. There are five modules in arm 2,
including Understanding of ADHD symptoms, General
behavior management principles, Positive reinforcement

and attending skills, The use of reward and token system,
and Children problem solving skills [44, 45]. Each model
has five videos for parents and one video for children. For
the detailed contents of the psychoeducation program
please refer to Appendix 2.

Two arms are parallel programs, and each program
contains 24 psychoeducation videos lasting 5 to 7 min.
Apart from daily online psychoeducation videos, both
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arms include four weekly online group meetings for par-
ents. In arm 1, the group meeting will conduct real-time
mindfulness exercises led by instructors, share exercise
experiences at home, and discuss the application of mind-
fulness in their daily parenting. Arm 2 includes training
in behavioral skills, role play, and discussion about how
to apply behavioral principles in daily life. The instruc-
tors in arm 1 are professional practitioners in MBI, and
in arm 2, the instructors are practitioners with a master’s
degree or above in social work, clinical psychology, coun-
seling, and other related fields. All of the instructors have
experience with ADHD symptoms as well as working
with families, parents, and children.

Recruitment and randomization

This research commenced in February 2024 and is
intended to conclude by December 2026, with the
expected completion date for recruitment being Decem-
ber 31, 2025. This study is advertised through leaflets and
emails of the project, and also on social media. Through
promotional activities with schools and NGOs, school
teachers and social workers also refer potentially eligible
families to participate in the research. The interested
parents in Hong Kong complete an online screening
questionnaire related to the inclusion and exclusion cri-
teria, and the answers from the same IP address will be
screened out. The eligible parents should complete their
informed consents after confirming their participation
on a voluntary basis.

After the eligible parents confirm their participation in
the research, the research assistant in the research team
will use stratified randomization to allocate them into
either the intervention arm of the online family MBI or
the active control arm of the psychoeducation program
by using the R package blockrand. The ratio of random-
ization will be 1:1. In each stratum (i.e., ADHD only or
with comorbidities), the R package is going to gener-
ate several unique IDs to randomly allocate them into
the minimum available block size of 2 or 4 for keeping
a balance of the sample sizes in two groups. Parents and
outcome assessor will be blinded for the allocation and
no unblinding circumstance will be allowed until the end
of the project. For avoiding potential placebo influence,
the recruitment advertisements will only mention both
arm 1 and arm 2 as “Psychoeducation Program”. For the
research team responsible for outcome assessment, the
allocation of participants to either arm 1 or arm 2 will
also be blinded. Parents who complete the intervention
(T1) and follow-up test (T2) will receive cash remunera-
tion coupons of HKD 200 (around USD 25) as an incen-
tive at T1 and T2, respectively. All data will be stored on
a secure server at the Hong Kong Polytechnic Univer-
sity, and this study obtained an ethical approval from
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its Institutional Review Board (HSEARS20221018008),
including data management and data protection
procedures.

Sample size

The sample size has been estimated by using G*power
V.3.1 [46]. The estimation is based on the results of the
pilot study of this research [27], indicating an effect size
of 0.44 in ADHD symptoms. After the analysis adopt-
ing the two-tailed o error of 5% and 80% power, the
sample size of this research is 166 in total. This study has
expanded 20% of the sample size estimation regarding a
potential drop-out rate, and a total of 208 parents should
be included in the final sample.

Participants

The parents who participate in the study should meet the
following inclusion criteria: (1) The participants should
be the parents of children diagnosed with ADHD by a
psychiatrist and psychologist according to DSM-5 [2]. (2)
Their children should age from 6 to 12 years old with the
ability to speak and understand Cantonese. (3) The par-
ents should be the primary caregivers of their children
with ADHD in the last year. (4) Children either not tak-
ing any medication or maintaining a stable dosage of the
same ADHD medication for at least 3 months prior to
study enrollment and having no plans to change medica-
tion and dosage during the study period. The exclusion
criteria include: (1) Parents who have been diagnosed
with developmental disabilities, psychosis, or other cog-
nitive impairments, who may thus have difficulties in
reading and comprehending the contents of the research.
(2) Children with another developmental disability such
as autistic spectrum disorder or intellectual disability. (3)
Parents who completed an eight-week MBI or equivalent
program.

Outcome measures

This study is going to collect the demographic informa-
tion of parents and their children with ADHD. For par-
ents, we will collect their age, gender, marital status,
education levels, income, and their potential ADHD
symptoms. For their children with ADHD symptoms,
their age, gender, number of family members and
ADHD children, and other ADHD comorbidities will be
collected.

In this study, the primary outcome variable will be
the child ADHD symptoms. The secondary outcome
variables will include the executive functioning of chil-
dren and mental health status of parents, including their
depression, anxiety, and psychological well-being. The
parents’ sleep quality, parental stress, and EEs will also be
rated as the secondary outcome variables. The mediators
in this study include parental stress and EEs.
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Child ADHD symptoms The Strengths and Weaknesses
of ADHD Symptoms and Normal Behaviors (SWAN) Rat-
ing Scale will be used in this study to measure the ADHD
symptoms of children [47]. There are a total of 18 items
in the scale for measuring the behavioral characteristics
of the children with ADHD by assessing their inattention
and hyperactivity/ impulsivity. Parents rate their chil-
dren’s behaviors based on their comparison with other
children of similar age. The 7-point Likert rating scores
range from “-3” (far below average) to “3” (far above aver-
age). The Chinese version has been validated for its good
psychometric properties by a previous study and our pilot
study with Cronbach’s alpha ranging from 0.92 to 0.95 [33,
48].

Depression This study will adopt the 10-item version of
the Center for Epidemiologic Studies Depression Scale
(CES-D) to measure depression of parents [49]. This is
a 4-point Likert scale based on parents’ self-report (e.g.,
“My sleep was restless”), and they are required to rate from
“0” (none of the time)” to “3” (most of the time). The Chi-
nese version has been validated with Cronbach’s alpha
ranging from 0.78 to 0.85, indicating its good psychomet-
ric properties in the Chinese population [33, 50].

Anxiety The Hospital Anxiety and Depression Scale -
Anxiety subscale (HAD-A) will be used to assess the anxi-
ety of parents (e.g. “I feel restless as I have to be on the
move”) [51]. This is a self-reported 4-point Likert scale
with 7 items ranging from “0” (not at all) to “3” (very
much indeed). The Chinese version has been tested and
its Cronbach’s alpha ranges from 0.77 to 0.82 [33, 52].

Psychological well-being This study is going to use the
5-item World Health Organization Well-Being Index
(WHO-5) to measure the subjective well-being among
parents (e.g., “My daily life has been filled with things that
interest me”) [53]. This is a widely used self-reported scale
and each item ranges from “0” (none of the time) to “5” (all
of the time). The Chinese version has been validated for
its good internal consistency (a=0.82) [54].

Sleep quality The Insomnia Severity Index (ISI) is a
7-item scale to assess the parents’ sleep quality [55]. The
7-item scale assesses the severity of initial, middle and late
insomnia, distress about sleep difficulties, interference of
insomnia with daytime functioning, and notice of sleep
problems by others. Parents rated the items on a 4-point
Likert scale from not at all (0) to extremely (2). A Chinese
version has been validated with good psychometric prop-
erties with Cronbach’s alpha ranging from 0.84 to 0.89
[56].
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Parental stress The Parenting Stress Index Short Form
(PSI-SF) contains 36 items to measure parenting stress
from aspects of parental distress, parent-child dysfunc-
tional interaction, and difficult child [57]. The 5-point Lik-
ert item scores from “1” (strongly disagree) to “5” (strongly
agree), and a higher total score summed up by each item
indicates a higher level of perceived parenting stress (e.g.
“quite a few things bother me”). The Chinese version has
been validated and its Cronbach’s alpha ranges from 0.92
to 0.94 [33, 58].

Expressed emotions The Five Minute Speech Sample
(EMSS) invites parents to talk freely about their thoughts
and feelings towards their child [54]. Speech samples are
rated on warmth, relationship and initial statement and
frequency counts of positive and negative comments to
provide a measure of parental EE. High EE is indicated
by the presence of a negative rating indicating a higher
number of negative comments than positive comments.
The measure discriminates between mothers of children
with ADHD and mothers of typically developing children
(59, 60].

Executive functioning The Behavior Rating Inventory of
Executive Function, Second Edition (BRIEF2) contained
63 items that cover nine areas of executive functioning
that can be categorized under the domains of behavior
regulation, emotional regulation, and cognitive regula-
tion [61]. It will be completed by parents. A recent study
of Chinese children confirmed the factorial validity, with
Cronbach’s alpha 0.86, 0.89, and 0.93 in three domains of
executive functioning respectively [62].

Program satisfaction After parents complete the online
MB], they will be invited to rate their satisfaction with the
program using a 5-point questionnaire. Their perceived
helpfulness will also be rated by using scores from 0 (very
unhelpful) to 4 (very helpful). In the interviews, they will
be asked about their satisfaction with the program dura-
tion, length of video content and audio content, and fre-
quency of Zoom meetings.

Data analysis
Intent-to-treat principle will be adopted to conduct
the data analysis [63], and the missing data is going to
be addressed by full information maximum likelihood.
Descriptive analysis will be used to analyze the demo-
graphic and clinical information of parents and their chil-
dren with ADHD. Chi-squared difference tests and ¢-tests
will be performed to compare the differences between
groups, and a linear mixed model will be conducted to
examine the time effects and time x group effects.
Mediation analysis will be conducted to see the
mediating roles of parenting stress and EEs. The
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mediation analysis will be conducted in the computa-
tional tool PROCESS in SPSS by using model 4, adopting
a 5000-sample bias-corrected bootstrapping procedure
in 95% confidence intervals to examine the total effect,
direct effect, and indirect effect. The significant indirect
effects indicate the mediation effects of the intervention
programs on outcomes via mediators. All of the analysis
will control the basic demographic and clinical variables
of parents and their children with ADHD as co-variates.
The analysis will use IBM SPSS 23.0 and the PROCESS
SPSS macro [64].

The EEs measured by the Five Minute Speech Sample
will be scored by the coding procedure based on the con-
tents of the parents talking freely about their thoughts
and feelings towards their children. The audio record-
ing will be transcribed, and two researchers will extract
codes separately according to the transcripts to guaran-
tee the credibility of the findings. Based on the codes, the
speech samples will be rated from the aspects of warmth,
relationship and initial statement and frequency counts
of positive and negative comments to provide a measure
of parental EEs [59].

Dissemination
For dissemination, our research team will consider
publishing the findings in peer-reviewed journals and
presenting them at related internal or international
conferences.

Discussion

This study aims to examine the effects of an online family
MBI compared to an active control group with a random-
ized controlled trial. The investigation into the online
family MBI will assist researchers and practitioners in
identifying its advantages and in further developing the
intervention in online or blended formats. For instance,
considering the parents of children with ADHD might
make an effort to gain work-family balance, the online
short video guidelines and audio mindfulness exercises
allow them to catch the fragment time for their daily
practice following their own preference and pacing. The
online MBI also significantly enhances the accessibility
of mental health care for these parents by not only guid-
ing their daily exercises but also providing weekly profes-
sional group support from other parents and healthcare
providers.

This study transfers the promising effect of online MBI
to clinical populations, particularly for parents of children
with chronic conditions, and the children themselves.
Successful completion of the study and confirmation of
the hypotheses will contribute to the evidence on the
effectiveness of online MBIs for parents and caregivers of
individuals with health and mental health conditions, and
their children. The low intensity of the intervention will
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provide a sustainable treatment option for policymakers,
service providers, family caregivers, and other stakehold-
ers. Online MBI may also be considered for caregivers of
other developmental challenges and common mental dis-
orders such as autistic spectrum disorder (ASD), major
depressive disorder, and early psychosis as the caregiv-
ers of people with these mental health issues often suffer
comparable stress levels [65, 66].

Furthermore, by examining EEs within the family con-
text, the findings might shed light on the mechanism of
the online MBI in affecting the mental health outcomes
of parents and, subsequently, the ADHD symptoms
and executive functioning of their children. In the pilot
study of this research [33], parents reported decreased
parenting stress after participating in the online family
MBI, and improvements were noted in their children’s
ADHD symptoms. Based on the theoretical framework
of this study, a reduction in EEs could potentially explain
the positive changes observed, as parents may develop
a more accepting awareness of their situation and learn
better emotion regulation strategies [16]. Therefore,
combined with the sharing of experiences from parents
who completed the online family MBI, the findings of this
study can contribute to the development of the online
family MBI in its content structure and mechanism of
action and further facilitate its application in parents and
their children with ADHD symptoms within the family
context.

Apart from the contributions of the study, the limi-
tations should be acknowledged. First, children with
ADHD symptoms might have comorbidities with
other disorders such as conduct/oppositional disor-
ders, depression, and anxiety [67]. This study chooses to
recruit children with ADHD diagnosis without excluding
the other comorbidities to ensure a sufficient sample size,
but this may complicate the researchers’ ability to deter-
mine whether parenting stress is solely due to ADHD
symptoms or other issues. Second, this study will evalu-
ate the outcome based on parents’ self-reported and it
may be subject to the bias of participants’ subjective
experiences and perceptions. After the parents complete
the online MBJ, it is likely that parents’ personal experi-
ences of the program will result in their perceptions of
the children's ADHD symptomatology, instead of their
actual behavioral changes. Future measures could include
behavioral observations and biomarkers to gain a deeper
understanding of the online MBI’s outcomes and mecha-
nisms [68].
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Appendix 1 online mindfulness-based program for parents of children with ADHD
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Module Session  Audio Practice Informal Practice Video content
1. mindful- 1 Mindfulness & breathing (1) Observing a daily routine Managing distraction
nessand ) Mindfulness & breathing (1) Observing a daily routine Mindful parenting (1)
attention 5 Mindful eating eating a meal or snack Parenting with a beginner’s mind (2)
4 Mindfulness of breathing & sound () ~ Observing child with a beginner's mind ~ The intention of mindfulness of sounds
5 Mindfulness of breathing & sound (Il)  Mindful breathing together with a child ~ Mindful breathing with a child
6 +Mindfulness & breathing (Child)  Mindful breathing together with a Breath of the Heart (Child’s Version)
child
7 self-selected self-selected /

Week 1 Online meeting

Orientation, Expectations of the program, Live Mindfulness Exercise lead by instructor, Inquiry, Q & A

2. mindful- 8
ness and
physical 9
sensation
10
11
12
13
14

Week 2 Online meeting

Live Mindfulness Exercise led by instructor, Inquiry, Discussion of guiding child mindfulness exercise at home

3. mindful- 15
ness and
parental 16
stress 17
18
19
20
21

Week 3 Online meeting

Body scan (1)
Body scan (1)
Mindful stretching (1)

Mindful stretching (Il)
Mindful stretching (IIl)

+ Body scan (Child)

Self-selected

Breathing space

Breathing space

Mindfulness of sounds & thoughts (1)
Mindfulness of sounds & thoughts (Il)
Mindfulness of sounds & thoughts (IIl)

+ Distraction in child-parent
exercise

Self-selected

Observing a child with beginner’s mind

Observing physical sensation in child-
parent interaction

Observing physical sensation in child-
parent interaction

Child-parent stretching
Child-parent stretching

Sharing the awareness of physical
awareness

self-selected

3 min breathing

3 min breathing
3 min breathing
3 min breathing
Guiding a breathing for your child

Sharing the awareness of physical
awareness

self-selected

Live Child-Parent parallel Mindfulness Exercise led by instructor, Inquiry, Half way review

4. mindful-
ness and
self-care

22
23
24
25

26
27
28
Week 4 Online meeting

Soles of the feet (I)
Soles of the feet (Il)
Befriending (1)
Befriending (1)

Review and reflection
+ Befriending exercise (Child)
self-selected

3 min breathing
3 min breathing
3 min breathing

Mindful games in child parent
interaction

self-selected
self-selected
self-selected

Live Mindfulness Exercise led by instructor, Inquiry, Discussion on application of mindfulness in future life

Mindfulness of physical sensation in
parenting

Mindfulness of physical sensation in
child-parent interaction

Being with unpleasant physical
sensations

Accepting limits in mindful stretching

Accepting limits of our children with
special needs

My Body (Child’s Version)

The intention of developing breathing
space

Developing space in a parenting

The intention of mindfulness of thoughts
Thoughts in mindful parenting

Awareness of speaking and listening and
child-parent interaction

Breathing space (Child’s Version)

Strong emotions in parenting
Accepting our limitations in parenting
Sending kind wishes to ourselves
Sharing mindfulness with your child

Everyday reminders of mindful parenting
Befriending (Child’s Version)
/
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Appendix 2 online psychoeducation program for parents of children with ADHD

Module Session Video content
1. Understanding ADHD symptoms 1 Program Introduction
2 Understanding ADHD
3 Psychological, parents’ characteristics, family stress
4 Family dynamics of children with ADHD
5 The role of parent training in children with ADHD
6 Managing feelings and self-monitoring(Child)
7 Self-selected
Week 1 Online meeting
e.g. Behavioural skills, Role play, Discussion, Q & A
2. General behavioral management principles 8 Building reciprocal interaction for positive child behaviors
9 Attending skills for positive child behaviors
10 Common issues and challenges in behavioral management
11 Modeling, practicing, and homework
12 More strategies to increase child compliance
13 Self-evaluation (Child)
14 Self-selected
Week 2 Online meeting
e.g. Behavioural skills, Role play, Discussion, Q & A
3. Positive reinforcement and compliance training 15 Teaching Your Child not to Interrupt
16 Developing a point system
17 Starting the point system
18 Use of time out (1)
19 Use of time out (2)
20 Goal setting (Child)
21 Self-selected
Week 3 Online meeting
e.g. Behavioural skills, Role play, Discussion, Q & A
4. Manage behaviors in other contexts 22 Other possible disciplinary methods
23 Managing children’s problems in public places
24 Strategies to improve school behavior
25 Handling future behavior problems
26 Review and reflection
27 Self-reinforcement and conclusion (Child)
28 Self-selected
Week 4 Online meeting
e.g. Behavioural skills, Role play, Discussion, Q & A
Appendix Supplementary Information
The online version contains supplementary material available at https://doi.or
9/10.1186/540359-025-02929-0.
Abbreviations Supplementary Material 1
ADHD Attention  Deficit/Hyperactivity Disorder Supplementary Material 2
BRIEF2 The Behavior Rating Inventory of Executive Function,
Second Edition Supplementary Material 3
CES-D The Center for Epidemiologic Studies Depression Scale
EEs Expressed Emotions
FMSS The Five Minute Speech Sample Acknowledgements
HAD-A The Hospital Anxiety and Depression Scale-Anxiety Not applicable.
Subscale
ISI The Insomnia Severity Index Author contributions
MBI Mindfulness-based Intervention ZJZ: the original draft preparation, validation, methodology, statistical
PSI-SF The Parenting Stress Index Short Form oversight, and review and editing. HHML: pre-registration, conceptualization,
RCT Randomized Controlled Trial validation, methodology, review and editing, supervision, and project
SWAN The Strengths and Weaknesses of ADHD Symptoms and administration. SMB, RYMC, ENL, EKL, SN, AA, and WTY: validation,

Normal Behaviors

WHO-5 The 5-item World Health Organization Well-Being Index

methodology, review and editing. All of the authors have reviewed the final
draft of the manuscript with agreement to the submission to BMC Psychology.


https://doi.org/10.1186/s40359-025-02929-0
https://doi.org/10.1186/s40359-025-02929-0

Zhang et al. BMC Psychology (2025) 13:610

Any further revisions will be informed and reviewed by all of the authors in the
submission process.

Funding

This research was funded by the General Research Fund, Research Grants
Council, Hong Kong Special Administrative Region (Project # 15610923). The
funder has no roles in the conceptualization, design, data collection, analysis,
decision to publish, or preparation of the manuscript.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

Ethical approval has been obtained from the Institutional Review Board of

the Hong Kong Polytechnic University (HSEARS20221018008). This study has
been registered with ClinicalTrials.gov (NCT06298136||https://www.clinica
[trials.gov/), and the registration date was 7th March, 2024. The sequential
amendments in the research process will be reported to the ethics committee
and clinical trial registry. Informed consent will be obtained from all study
participants before enrollment in the study. Human subjects’data generated
throughout this project will be anonymized and safeguards will be in place

to ensure protection of human subjects'data. All information related to the
participants will be kept confidential and identified through codes known
only to researchers in PI's research team. Apart from the informed contents
obtained from participants, the intervention and data collection shall not have
any negative influence on their physical and psychological health. There will
be no consequence if they would like to skip any procedures or terminate
their participation. Professional referrals can be offered if necessary.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Applied Social Sciences, The Hong Kong Polytechnic
University, Hung Hom, Hong Kong, China

“Faculty of Social and Behavioural Sciences, University of Amsterdam,
Amsterdam, Netherlands

*Department of Education Studies, Xi'an Jiaotong-Liverpool University,
Suzhou, China

“4School of Education, The Chinese University of Hong Kong, Sha Tin,
Hong Kong, China

®Jockey Club School of Public Health and Primary Care, The Chinese
University of Hong Kong, Sha Tin, Hong Kong, China

Department of Social Work & Social Administration, University of Hong
Kong, Pok Fu Lam, Hong Kong, China

Received: 7 May 2025 / Accepted: 26 May 2025
Published online: 05 June 2025

References

1. Barkley RA. Executive functioning and self-regulation viewed as an extended
phenotype: implications of the theory for ADHD and its treatment. In: Barkley
RA, editor. Attention deficit hyperactivity disorder: A handbook for diagnosis
and treatment. 4th ed. Guilford; 2015. pp. 405-34.

2. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders. 5th Edn. American Psychiatric Association; 2013.

3. Leung PWL, Hung S, HoT, Lee C, Liu W, Tang C, et al. Prevalence of DSM-IV
disorders in Chinese adolescents and the effects of an impairment criterion:
A pilot community study in Hong Kong. Eur Child Adoles Psy. 2008;17(7):452-
61. https://doi.org/10.1007/500787-008-0687-7.

4. Danielson ML, Bitsko RH, Ghandour RM, Holbrook JR, Kogan MD, Blum-
berg SJ. Prevalence of Parent-Reported ADHD diagnosis and associated
treatment among U.S. Children and adolescents, 2016. J Clin Child Adolesc.

20.

21.

22.

23.

24.

Page 11 of 13

2018;47(2):199-212. https://doi.org/10.1080/15374%20416.96202017.920141
78%2060.

Hoza B. Peer functioning in children with ADHD. J Pediatr Psychol.
2007;32(6):655-63. https://doi.org/10.1093/jpepsy/jsm024.

Mcquade JD, Breaux RP, Miller R, Mathias L. Executive functioning and
engagement in physical and relational aggression among children with
ADHD. J Abnorm Child Psych. 2017;45(5):899-910. https://doi.org/10.1007/51
0802-016-0207-z.

Deault LC. A systematic review of parenting in relation to the development of
comorbidities and functional impairments in children with Attention-Deficit/
Hyperactivity disorder (ADHD). Child Psychiatry Hum Dev. 2010;41(2):168-92.
https://doi.org/10.1007/510578-009-0159-4.

Johnston C, Jassy JS. Attention-deficit/hyperactivity disorder and opposi-
tional/conduct problems: links to parent-child interactions. J Can Acad Child
Adolesc Psychiatry. 2007;16(2):74-9.

Lange G, Sheerin D, Carr A, Dooley B, Barton V, Marshall D, et al. Family fac-
tors associated with attention deficit hyperactivity disorder and emotional
disorders in children. J Fam Ther. 2005,27(1):76-96. https://doi.org/10.1111/).1
467-6427.2005.00300.x.

Tercelli|, Ferreira N. A systematic review of mindfulness based interventions
for children and young people with ADHD and their parents. Global Psychia-
try. 2019;2(1):79-95. https://doi.org/10.2478/gp-2019-0007.

Bogels SM, Oort FJ, Potharst E, van Roosmalen R, Williams JMG, de Bruin El.
Family mindfulness training for childhood ADHD: short-and long-term effects
on children, fathers and mothers. Mindfulness. 2021;12(12):3011-25. https://d
01.0rg/10.1007/512671-021-01761-y.

Johnston C, Chronis-Tuscano A. Families and ADHD. In: In RA, Barkley, editors.
Attention-deficit hyperactivity disorder: A handbook for diagnosis and treat-
ment. Volume 209. Guilford Press; 2015. p. 191.

Cascade E, Kalali A, Wigal S. Real-World data on: attention deficit hyperactivity
disorder medication side effects. Psychiatry. 2010;7(4):13-5.

Fabiano GA, Pelham WE, Coles EK, Gnagy EM, Chronis-Tuscano A, O'Connor
BC. A meta-analysis of behavioral treatments for attention-deficit/hyper-
activity disorder. Clin Psychol Rev. 2009;29(2):129-40. https://doi.org/10.1016/
j.Cpr2008.11.001.

Hodgson K, Hutchinson AD, Denson L. Nonpharmacological treatments for
ADHD: A Meta-Analytic review. J Atten Disord. 2014;18(4):275-82. https://doi.
org/10.1177/1087054712444732.

Bishop SR, Lau M, Shapiro S, Carlson L, Anderson ND, Carmody J, et al.
Mindfulness: A proposed operational definition. Clin Psychol (New York).
2004;11(3):230-41. https://doi.org/10.1093/clipsy.bph077.

Takacs ZK, Kassai R. The efficacy of different interventions to foster

children’s executive function skills: A series of Meta-Analyses. Psychol Bull.
2019;145(7):653-97. https://doi.org/10.1037/bul0000195.

Mak C, Whittingham K, Cunnington R, Boyd RN. Efficacy of mindfulness-
based interventions for attention and executive function in children and
adolescents—A systematic review. Mindfulness. 2017;9(1):59-78. https://doi.
0rg/10.1007/512671-017-0770-6.

Lee CSC, Ng K, Chan PCK, Peng X. Effectiveness of mindfulness parent train-
ing on parenting stress and children’s ADHD-related behaviors: A systematic
review and meta-analysis. Hong Kong J Occup Ther. 2022,35(1):3-24. https//
doi.org/10.1177/15691861211073826.

Xie QW, Dai X, Lyu R, Lu S. Effects of mindfulness-based parallel-group
interventions on family functioning and child and parent mental health: A
systematic review and meta-analysis. Mindfulness. 2021;12(12):2843-64. http
s://doi.org/10.1007/512671-021-01728-z.

Ruskin D, Young M, Sugar C, Nofech-Mozes J. Mindfulness and acceptance
interventions for parents of children and adolescents diagnosed with
chronic medical conditions: A systematic review. J Altern Complement Med.
2021,27(2):120-35. https://doi.org/10.1089/acm.2020.0191.

Cheung RYM, Chan SKC, Chui H, Chan WM, Ngai SYS. Enhancing parental
self-care: Initial efficacy of a 21-day online self-help mindfulness-based
intervention for parents. Mindfulness. 2022;13(11):2812-2826. https://doi.org/
10.1007/512671-022-01998-1 PMID: 36248240.

Johnson LCM, Aiello JJ, Jagtiani A, Moore KN, Barber L, Gujral UP, et al. Feasi-
bility, appropriateness, and acceptability of a mobile mindfulness meditation
intervention to improve sleep quality among a racially/ethnically diverse
population. Sleep Health. 2023;9(2):196-202. https://doi.org/10.1016/j.sleh.20
22.09.014.

Burgess A, Cavanagh K, Strauss C, Oliver BR. Headspace for parents: qualita-
tive report investigating the use of a mindfulness-based app for managing


https://www.clinicaltrials.gov/
https://www.clinicaltrials.gov/
https://doi.org/10.1007/s00787-008-0687-7
https://doi.org/10.1080/15374%20416.%202017.%2014178%2060
https://doi.org/10.1080/15374%20416.%202017.%2014178%2060
https://doi.org/10.1093/jpepsy/jsm024
https://doi.org/10.1007/s10802-016-0207-z
https://doi.org/10.1007/s10802-016-0207-z
https://doi.org/10.1007/s10578-009-0159-4
https://doi.org/10.1007/s10578-009-0159-4
https://doi.org/10.1111/j.1467-6427.2005.00300.x
https://doi.org/10.1111/j.1467-6427.2005.00300.x
https://doi.org/10.2478/gp-2019-0007
https://doi.org/10.1007/s12671-021-01761-y
https://doi.org/10.1007/s12671-021-01761-y
https://doi.org/10.1016/j.cpr.2008.11.001
https://doi.org/10.1016/j.cpr.2008.11.001
https://doi.org/10.1177/1087054712444732
https://doi.org/10.1177/1087054712444732
https://doi.org/10.1093/clipsy.bph077
https://doi.org/10.1037/bul0000195
https://doi.org/10.1007/s12671-017-0770-6
https://doi.org/10.1007/s12671-017-0770-6
https://doi.org/10.1177/15691861211073826
https://doi.org/10.1177/15691861211073826
https://doi.org/10.1007/s12671-021-01728-z
https://doi.org/10.1007/s12671-021-01728-z
https://doi.org/10.1089/acm.2020.0191
https://doi.org/10.1007/s12671-022-01998-1
https://doi.org/10.1007/s12671-022-01998-1
https://doi.org/10.1016/j.sleh.2022.09.014
https://doi.org/10.1016/j.sleh.2022.09.014

Zhang et al. BMC Psychology

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

(2025) 13:610

parents’stress during COVID-19. BJPsych Open. 2022;8(1):e15. https://doi.org/
10.1192/bjo.2021.1070.

BurgdorfV, Szabd M, Abbott MJ. The effect of mindfulness interventions for
parents on parenting stress and youth psychological outcomes: A systematic
review and meta-analysis. Front Psychol. 2019;10:1336. https://doi.org/10.338
9/fpsyg.2019.01336.

Siebelink N, Bogels S, Speckens A, Dammers JT, Wolfers T, Buitelaar JK, et

al. A randomized controlled trial (MindChamp) of a mindfulness-based
intervention for children with ADHD and their parents. J Child Psychol Psyc.
2022;63(2):165-77. https://doi.org/10.1111/jcpp.13430.

Lo HHM, Wong SWL, Wong JYH, Yeung JWK, Snel E, Wong SYS. The effects

of Family-Based mindfulness intervention on ADHD symptomology in

young children and their parents: A randomized control trial. J Atten Disord.
2020;24(5):667-80. https://doi.org/10.1177/1087054717743330.

Wong SYS, Chan SKC, Yip BHK, Wang W, Lo HHM, Zhang D, et al. The effects of
mindfulness for youth (MYmind) versus group cognitive behavioral therapy
in improving attention and reducing behavioral problems among children
with attention-deficit hyperactivity disorder and their parents: A randomized
controlled trial. Psychother Psychosom. 2023;92(6):379-90. https://doi.org/10.
1159/000534962.

Meppelink R, de Bruin El, Zoller BK, Oort FJ, Bogels SM. Child and parent
Mindfulness-Based training versus medication for childhood ADHD: A ran-
domised clinical trial. Mindfulness. 2024;15(2):295-309. https://doi.org/10.100
7/512671-024-02305-w.

Johnston C, Williamson D, Noyes A, Stewart K, Weiss MD. Parent and child
ADHD symptoms in relation to parental attitudes and parenting: testing the
Similarity-Fit hypothesis. J Clin Child Adolesc Psychol. 2018;47(sup1):5127-36.
https://doi.org/10.1080/15374416.2016.1169538.

Boekhorst M, Hulsbosch LP, Nyklicek I, Spek V, Kastelein A, Bogels S, et al. An
online mindful parenting training for mothers Raising toddlers: assessment of
acceptability, effectiveness, and personal goals. Mindfulness. 2021;12(2):519-
31. https://doi.org/10.1007/512671-020-01542-z.

Hall CM, Bertuccio RF. Delivering Family-Based interventions using Phone-
Assisted and Internet-Based technology. In: Allen JL, Hawes DJ, Essau CA,
editors. Family- based intervention for child and adolescent mental health.
Cambridge University Press; 2021. (pp.76-86)

Lo HHM, Lam J, Zhang ZJ, Cheung M, Chan SKC, Wong EWY, et al. Effects of
an online mindfulness-based program for parents of children with attention
deficit/hyperactivity disorder: a pilot, mixed methods study. Front Psychiatry.
2024;15:1376867. https://doi.org/10.3389/fpsyt.2024.1376867.

Hooley JM. Expressed emotion and relapse of psychopathology. Annu Rev
Clin Psycho. 2007;3(1):329-52. https://doi.org/10.1146/annurev.clinpsy.2.0223
05.095236.

Perez E, Turner M, Fisher A, Lockwood J, Daley D. Linguistic analysis of

the preschool five minute speech sample: what the parents of preschool
children with early signs of ADHD say and how they say it?? PLoS ONE.
2014,9(9):106231. https://doi.org/10.1371/journal.pone.0106231.

Daley D, Tarver J, Sayal K. Efficacy of a self-help parenting intervention for
parents of children with attention deficit hyperactivity disorder in adjunct to
usual treatment—Small-scale randomized controlled trial. Child Care Hith
Dev. 2021,47(2):269-80. https://doi.org/10.1111/cch.12825.

Zhang ZJ, Lo HHM, Ng SM, Mak W, Wong S, Hung K; et al. The effects of a
mindfulness-based family psychoeducation intervention for the caregivers of
young adults with first episode psychosis: A randomized controlled trial. Int J
Env Res Pub He. 2023,;20(2):1018. https://doi.org/10.3390/ijerph20021018.
Alvarez-Jimenes M, Priede A, Hetrick SE, Bendall S, Killackey E, Parker AG, et

al. Risk factors for relapse following treatment for first episode psychosis: A
systematic review and meta-analysis of longitudinal studies. Schizophr Res.
2012;139(1):116-28. https://doi.org/10.1016/j.schres.2012.05.007.

Musser ED, Karalunas SL, Dieckmann N, Peris TS, Nigg JT. Attention-Deficit/
Hyperactivity disorder developmental trajectories related to parental
expressed emotion. J Abnorm Psychol 2016;125(2):182-95. https://doi.org/10
.1037/abn0000097.

Richards JS, Vasquez AA, Rommelse NN, Oosterlaa J, Hoekstra PJ, Franke B, et
al. A follow-up study of maternal expressed emotion toward children with
attention-deficit/hyperactivity disorder (ADHD): relation with severity and
persistence of ADHD and comorbidity. J Am Acad Child Psy. 2014;53(3):311-
9. https://doi.org/10.1016/jjaac.2013.11.011.

Bhugra D, McKenzie K. Expressed emotion across cultures. Adv Psychiatr
Treat. 2003;9:342-8. https://doi.org/10.1192/apt.9.5.342.

Ng SM, Yeung C, Gao S. A concise self-report scale can identify high
expressed emotions and predict higher relapse risk in schizophrenia EE.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Page 12 of 13

Compr Psychiat. 2019;89:1-6. https://doi.org/10.1016/j.comppsych.2018.12.0
01.

Anastopoulos A, Shelton T, DuPaul G. Parent training for attention deficit
hyperactivity disorder: its impact on parent functioning. J Abnorm Child
Psychol. 1993;21(5):581-96. https.//doi.org/10.1007/bf00916320.

Barkley RA. Defiant children: A clinician’'s manual for assessment and parent
training, 3rd ed. Guilford; 2013.

Chan SKC, Zhang D, Bogels S, Chan CS, Lai KYC, Lo HHM, et al. Effects

of a mindfulness-based intervention (MYmind) for children with ADHD

and their parents: protocol for a randomised controlled trial. BMJ Open.
2018;8(11):2022514. https://doi.org/10.1136/bmjopen-2018-022514.

Faul F, Erdfelder E, Buchner A, Lang A-G. Statistical power analyses using
G*Power 3.1: tests for correlation and regression analyses. Behav Res Meth-
ods. 2009;41:1149-60.

Swanson J, Schuck S, Porter M, Carlson C, Hartman CA, Sergeant JA, et al. Cat-
egorical and dimensional definitions and evaluations of symptoms of ADHD:
history of the SNAP and the SWAN rating scales. Int J Educ Psychol Assess.
2012;10(1):51-70.

Lai KY, Leung PW, Luk ES, Wong ASY, Law LSC, Ho KKY. Validation of the Chi-
nese strengths and weaknesses of ADHD-symptoms and normal-behaviors
questionnaire in Hong Kong. J Atten Disord. 2013;17(13):194-202. https://doi.
org/10.1177/1087054711430711.

Radloff LS. The CES-D scale: A self-report depression scale for research in the
general population. Appl Psych Meas. 1977;1(3):385-401.

Boey KW. Cross-validation of a short form of the CES-D in Chinese elderly. Int
J Geriatr Psych. 1999;14(8):608-17.

Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
Psychiat Scand. 1983;67(6):361-70. https://doi.org/10.1111/}.1600-0447.1983 t
b09716.x.

Leung CM, Ho S, Kan CS, et al. Evaluation of the Chinese version of the
hospital anxiety and depression scale: A cross-cultural perspective. Int J
Psychosom. 1993;40(1-4):29-34.

Bech P, Gudex C, Johansen KS. The WHO (Ten) well-being index: validation in
diabetes. Psychother Psychosom. 1996;65(4):183-90. https://doi.org/10.1159/
000289073.

Ou AH, Hao YT, Liang ZH, Deng B, Lao Y, Zhou L, et al. Study on the

mental health index questionnaire for elder people. Chin J Health Stat.
2009;26(2):128-30. https://doi.org/10.3969/].issn.1002-3674.2009.02.005.
Smilkstein G, Ashworth C, Montano D. Validity and reliability of the family
APGAR as a test of family function. J Fam Pract. 1982;15(2):303-11.

Lo HHM, Chung Chan MLF, Kim YH, Mui MWK, Feng JY, Zhu M, et al. Explor-
atory study on relationships between family functioning, demographics and
individual well-being in East Asia. Hong Kong J Soc Work. 2018;52(1n02):3—-
31. https://doi.org/10.1142/50219246218000037.

Abidin RR. Parenting stress index. 3rd ed. Psychological Assessment
Resources; 1995.

Lam D. Parenting stress and anger: the Hong Kong experience. Child Fam Soc
Work. 1999;4(4):337-46. https://doi.org/10.1046/j.1365-2206.1999.00133 x.
Cole JD, Kazarian SS.The level of expressed emotion scale: a new measure of
expressed emotion. J Clin Psychol. 1988,44(3):392-7. https://doi.org/10.1002/
1097-.)44:3 <392:AID- JCLP2270440313>3.0.CO;2-3.

Ng SM, Sun YS. Validation of the concise Chinese level of expressed emotion
scale. Soc Work Ment Health. 2011,9(6):473-84. https://doi.org/10.1016/j.com
ppsych.2018.12.001.

Gioia GA, Isquith PK, Guy SC, Kenworthy L. BRIEF-2. Behavior rating inventory
of executive function. 2nd ed. Psychological Assessment Resources, Inc; 2015.
Shum KKM, Zheng Q, Chak GS, Kei KTL, Lam CWC, Lam IKY, et al. Dimensional
structure of the BRIEF2 and its relations with ADHD symptoms and task
performance on executive functions in Chinese children. Child Neuropsychol.
2021,27(2):165-89. https://doi.org/10.1080/09297049.2020.1817355.

Moher D, Hopewell S, Schulz KF, Montori V, Getzsche PC, Devereaux PJ, et al.
CONSORT 2010 explanation and elaboration: updated guidelines for report-
ing parallel group randomised trials. Br Med J. 2010;340:¢869. https://doi.org/
10.1016/jj5u.2011.10.001.

Hayes AF. Introduction to mediation, moderation, and conditional process
analysis: A Regression-Based approach. 1st ed. Guilford; 2014.

Ho RYF, Zhang D, Chan SKC, Gao TT, Lee EKP, Lo HHM et al. Brief report: mind-
fulness training for Chinese adolescents with autism spectrum disorder and
their parents in Hong Kong. J Autism Dev Disord 51(11):4147-59. https://doi.
0rg/10.1007/510803-020-04729-4

Zhang ZJ, Lo HHM, Ho WC, Lau ENS, Ng SM, Mak WWS, et al. Mindfulness-
based family psychoeducation intervention for caregivers of young adults


https://doi.org/10.1192/bjo.2021.1070
https://doi.org/10.1192/bjo.2021.1070
https://doi.org/10.3389/fpsyg.2019.01336
https://doi.org/10.3389/fpsyg.2019.01336
https://doi.org/10.1111/jcpp.13430
https://doi.org/10.1177/1087054717743330
https://doi.org/10.1159/000534962
https://doi.org/10.1159/000534962
https://doi.org/10.1007/s12671-024-02305-w
https://doi.org/10.1007/s12671-024-02305-w
https://doi.org/10.1080/15374416.2016.1169538
https://doi.org/10.1080/15374416.2016.1169538
https://doi.org/10.1007/s12671-020-01542-z
https://doi.org/10.3389/fpsyt.2024.1376867
https://doi.org/10.1146/annurev.clinpsy.2.022305.095236
https://doi.org/10.1146/annurev.clinpsy.2.022305.095236
https://doi.org/10.1371/journal.pone.0106231
https://doi.org/10.1111/cch.12825
https://doi.org/10.3390/ijerph20021018
https://doi.org/10.1016/j.schres.2012.05.007
https://doi.org/10.1037/abn0000097
https://doi.org/10.1037/abn0000097
https://doi.org/10.1016/j.jaac.2013.11.011
https://doi.org/10.1192/apt.9.5.342
https://doi.org/10.1016/j.comppsych.2018.12.001
https://doi.org/10.1016/j.comppsych.2018.12.001
https://doi.org/10.1007/bf00916320
https://doi.org/10.1136/bmjopen-2018-022514
https://doi.org/10.1177/1087054711430711
https://doi.org/10.1177/1087054711430711
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1159/000289073
https://doi.org/10.1159/000289073
https://doi.org/10.3969/j.issn.1002-3674.2009.02.005
https://doi.org/10.1142/S0219246218000037.
https://doi.org/10.1046/j.1365-2206.1999.00133.x
https://doi.org/10.1002/1097-
https://doi.org/10.1002/1097-
https://doi.org/10.1016/j.comppsych.2018.12.001
https://doi.org/10.1016/j.comppsych.2018.12.001
https://doi.org/10.1080/09297049.2020.1817355
https://doi.org/10.1016/j.ijsu.2011.10.001
https://doi.org/10.1016/j.ijsu.2011.10.001
https://doi.org/10.1007/s10803-020-04729-4
https://doi.org/10.1007/s10803-020-04729-4

Zhang et al. BMC Psychology (2025) 13:610

67.

68.

with first-episode psychosis: results at 9-month follow-up. Front Psychiatry.
2024;15:1460151. https://doi.org/10.3389/fpsyt.2024.1460151.

Jensen PS, Martin D, Cantwell DP. Comorbidity in ADHD: implications

for research, practice, and DSM-V. J Am Acad Child Adolesc Psychiatry.
1997;36(8):1065-79. https://doi.org/10.1097/00004583-199708000-00014.

Lo HHM. Measurements used in studying mindfulness-based programs. In: Lo
HHM, editor. Mindfulness for children, adolescents, and families: integrating
research into practice. Springer; 2024. pp. 31-47.

Page 13 of 13

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.3389/fpsyt.2024.1460151
https://doi.org/10.1097/00004583-199708000-00014

	﻿A randomized controlled trial for evaluating the effects of an online mindfulness-based intervention for parents of children with attention-deficit/hyperactivity disorder: a study protocol
	﻿Abstract
	﻿Background
	﻿Mindfulness-based intervention in the family context
	﻿The mechanism of online MBI in treating child ADHD within family context
	﻿Research objectives
	﻿Methods
	﻿Intervention
	﻿Recruitment and randomization
	﻿Sample size
	﻿Participants
	﻿Outcome measures
	﻿Data analysis
	﻿Dissemination

	﻿Discussion
	﻿﻿Appendix
	﻿References


