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Abstract

Background Behavioural parent training (BPT) is a psychosocial intervention designed for children with attention
deficit hyperactivity disorder (ADHD). BPT programs teach parents to use effective commands or rules whilst encour-
aging them to pay careful attention to their child’s appropriate behaviour. In this study, we will investigate the efficacy
of BPT on parental stress, mothers’sense of emotional closeness to their children, and children’s attachment security
to their mothers. We will also examine the effects of BPT on children’s internalising and externalising symptoms,
ADHD symptoms, and sensitivity to rewards and punishments compared to usual care alone. The use of bias-prone
assessment tools limits the ability of previous studies to assess effectiveness. Therefore, in this study, the child’s attach-
ment security will be assessed in a structured interview conducted by assessors blinded to group allocation, and brain
changes will be assessed using magnetic resonance imaging.

Methods This randomised controlled clinical trial will aim to compare the efficacy of BPT to routine clinical care

for 60 children with ADHD. Participants will be randomised, with stratification by medication status for ADHD (medi-
cated or non-medicated). The BPT intervention group will receive parent training weekly for 10 weeks in a group of six
or less. The primary outcome measure will be changes in parental stress. Furthermore, the key secondary outcome
measure will be the child’s attachment security, which will be assessed in an interview conducted by assessors
blinded to group allocation. We will also evaluate changes in neural connectivity in both children and mothers using
magnetic resonance imaging. Other secondary outcomes will include child behavioural problems, ADHD symptoms,
emotional regulation, child sensitivity to rewards and punishments, parental behaviour, and the child and parent’s
social support network following the completion of 10 sessions.

Discussion This study represents the first randomised controlled trial exploring the efficacy of BPT on child attach-
ment security and mothers’sense of emotional closeness to their children. It aims to provide robust evidence to assist
parents of children with ADHD in making appropriate treatment decisions.
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Introduction

Background and rationale {6a}

Attention deficit hyperactivity disorder (ADHD) is one
of the most common childhood neurodevelopmental
disorders, characterised by maladaptive and persistent
inattention, impulsivity, and hyperactivity impairing chil-
dren’s functioning. Behavioural parent training (BPT) is a
psychosocial intervention for children with ADHD based
on the principles of operant conditioning [1]. It teaches
parents effective commands, rules, and positive rein-
forcement, encouraging them to pay attention to desired
behaviours whilst ignoring undesirable ones. The effec-
tiveness of BPT in children with ADHD has been exten-
sively studied, yielding somewhat inconsistent results.
A Cochrane review [2] found that BPT was associated
with improved parenting stress scores and general behav-
iour of children in the parent training group. However, it
did not demonstrate a significant effect of BPT on core
symptoms of ADHD. Similarly, another meta-analysis
reported no significant effect of psychological interven-
tions, including parent training, on ADHD symptoms [3].
In contrast, other studies have demonstrated that psy-
chological interventions can lead to significant improve-
ments in externalising symptoms [4-9].

In this study, we will examine the effects of BPT on
parenting stress, children’s internalising and externalis-
ing scores, ADHD symptoms, and sensitivity to rewards
and punishments compared to routine clinical care
(RCC) alone. We will also explore parent—child attach-
ment patterns. Notably, ‘attachment’ refers to the pre-
disposition to comfort and security, and its development
is thought to be influenced by the child’s nurturing envi-
ronment [10]. A higher rate of insecure attachment pat-
terns has been consistently observed in children with
ADHD compared to those without [11]. Many factors,
including limited external support, limited knowledge of
effective parenting skills, and chronic illness of the child,
are believed to lead to undesirable parenting styles [11],
which may further contribute to insecure attachment
patterns of the child.

Moreover, improving parenting skills through parent
training may lead to secure attachment patterns [11].


http://www.equator-network.org/reporting-guidelines/spirit-2013-statement-defining-standard-protocol-items-for-clinical-trials/
http://www.equator-network.org/reporting-guidelines/spirit-2013-statement-defining-standard-protocol-items-for-clinical-trials/
http://www.equator-network.org/reporting-guidelines/spirit-2013-statement-defining-standard-protocol-items-for-clinical-trials/
https://center6.umin.ac.jp/cgi-open-bin/ctr/ctr_view.cgi?recptno=R000043967
https://center6.umin.ac.jp/cgi-open-bin/ctr/ctr_view.cgi?recptno=R000043967
https://center6.umin.ac.jp/cgi-open-bin/ctr/ctr_view.cgi?recptno=R000043967
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Attachment-focused interventions can also improve the
overall health of children with chronic illnesses [12].
Notably, parenting style not only influences attachment
patterns but is also linked to children with secure attach-
ment being more likely to seek support from caregivers
and their surrounding environment. This tendency to
seek support may further lead to an improved overall
environment for the upbringing of the child.

A recent magnetic resonance imaging (MRI) study of
typically developing children indicated that those with
secure attachment demonstrated increased functional
connectivity in the temporal-limbic region compared to
children with insecure attachment. In addition, the child
attachment security scores were negatively associated
with the caudate-prefrontal connectivity but positively
associated with the putamen-visual area connectivity
[13]. However, the neurobiology associated with attach-
ment patterns in children with ADHD has not yet been
studied. We hypothesise that when the mothers of inse-
curely attached children receive parent training, the
child’s attachment security may improve, leading to brain
connectivity patterns that increasingly resemble those
exhibited by securely attached children.

In our preliminary study, we observed positive effects
of parent training intervention on mothers’ sense of emo-
tional closeness to their children with ADHD [14]. How-
ever, whilst medication treatments exhibit strong efficacy
for ADHD symptoms, there is no evidence of their effects
on parent—child attachment patterns. Therefore, this
randomised controlled trial (RCT) will assess the effects
of BPT on attachment security between parents and
children along with its neural mechanisms using MRIL
In addition, we will explore the extent to which social
support systems of mothers and children contribute to
attachment security and its associated brain regions.
Therefore, this study aims to provide high-quality evi-
dence to aid parents of children with ADHD in selecting
the most suitable treatment for their children.

We hypothesise that BPT could be effective in reduc-
ing children’s problem behaviours, parenting stress, and
mother’s sense of emotional closeness to their children.
We also hypothesise that BPT would affect the neu-
ral mechanisms associated with attachment stability in
children.

Objectives {7}

This study aims to examine the efficacy of BPT for par-
ents of children with ADHD compared to the routine
clinical care (RCC) group. The primary aim will be to
evaluate changes in total parenting stress in mothers. The
secondary aims will be changes in the security of child
attachment, assessed by a blinded coder, and changes in
neural connectivity in both children and mothers using
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MRI. Other secondary outcomes include subscales of
parenting stress, child behavioural problems, ADHD
symptoms, child emotional regulation, child’s sensitivity
to rewards and punishments, parental behaviour, as well
as child and parent social support network. These will all
be assessed after the completion of 10 BPT sessions.

Trial design {8}

In this randomised controlled clinical trial, BPT +RCC is
compared to RCC. The allocation ratio is 1:1. The superi-
ority of BPT 4+ RCC compared to RCC will be tested.

Methods

Study setting {9}

The participants will be recruited from an outpatient unit
at the University of Tokyo Hospital in Tokyo, Japan.

Eligibility criteria {10}

Participants

The eligible participants in this study are individuals
diagnosed with ADHD and their mothers. Before the
final inclusion, both written and verbal informed consent
will be obtained from all mothers in the study. We will
also obtain written and verbal informed assent from all
children.

Inclusion criteria
The study comprises participants and their moth-
ers meeting the following criteria during the screening
process.

For children with a diagnosis of ADHD:

1. A diagnosis of ADHD based on the Diagnostic and
Statistical Manual of Mental Disorders (DSM)-5 cri-
teria by a child psychiatrist, with a requirement of
scoring higher than the 80th percentile on the ADHD
Rating Scale-IV (ADHD-RS-1V) [15]. For children
with a current diagnosis of ADHD who are on medi-
cation, symptoms will be assessed whilst they are
receiving treatment.

2. Primary school children between the ages of 8—12 at
the time of participation in the study.

3. A full IQ score greater than 70 on the Wechsler
Intelligence Scale for Children-1V Japanese version
(WISC-1V) [16] with no intellectual delays.

4. Participants with following comorbid disorders are
eligible to participate: oppositional-defiant, behav-
ioural, tic, learning, minor anxiety, or emotional dis-
orders.

5. Following a detailed explanation of the study, with a
good understanding of the research, those who pro-
vide free and voluntary written consent.
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6. Those who obtain permission to participate in the
research from the attending physician.

For mothers of children with ADHD:

1. Aged between 20 and 60 years of age.

Mother of a child with a diagnosis of ADHD.

3. Those who can reliably participate in the 10 training
sessions and psychological assessments.

4. Those who can communicate in Japanese.

5. Those who can visit the University of Tokyo Hospi-
tal and research-related facilities during the research
period and have a contactable phone number or an
email address.

N

Exclusion criteria
For children with ADHD:

1. Those with severe autism spectrum disorder are
assessed to be severely autistic on the Childhood
Autism Rating Scale (CARS) [17].

2. Comorbid diagnosis of schizophrenia or bipolar dis-
order.

3. Suffering from intellectual delays (full IQ score less
than 70 on the WISC-1V).

4. Those who clinically require immediate pharmaco-
logical treatment for depression, intense anxiety, ten-
sion, and/or agitation.

5. Those who are currently participating in a psycholog-
ical/social intervention (e.g. psychotherapy, behav-
ioural therapy, cognitive behavioural therapy) for
treatment purposes at another institution at the time
of participation in the study.

6. Those who are deemed unfit to participate in the
study by the principal investigator.

For mothers of children with ADHD:

1. Those who present with schizophrenia, bipolar dis-
order, serious alcohol dependence, or substance
dependence.

2. Those who clinically require immediate pharma-
cological intervention for depression, high levels of
anxiety, tension, or agitation.

3. Those who are currently participating or intending to
participate in a psychological/social intervention (e.g.
psychotherapy, behavioural therapy, cognitive behav-
ioural therapy) for treatment purposes at another
institution at the time of participation in this study.

4. Those who scored under 70 on the Japanese Adult
Reading Test (JART) [18].
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5. Those who are pregnant at the time of participation
in the study or have plans to become pregnant during
the study period.

6. Those who are deemed unfit to participate in the
research by the principal investigator.

Who will take informed consent? {26a}
Information and consent forms approved by the Eth-
ics Committee (approval number 2019180NI) will be
provided to the participants. A document outlining the
exclusion criteria will be provided to the mother, which
will then be returned via mail to the University of Tokyo
Hospital and the principal investigator will assess and
determine the eligibility of the participants. Once they
were deemed suitable to participate, a thorough explana-
tion of the study will be given in person by the principal
investigator at the University of Tokyo Hospital in verbal
and written forms. After answering any questions, free
and voluntary written consent will be obtained.
Participants will be promptly informed if new informa-
tion regarding efficacy and safety may affect their consent
status or when there are changes in the implementation
plan that may affect their consent. The participant’s wish
to participate in the study or not will be confirmed. The
Ethics Committee will approve the revised information
sheet and consent forms in advance, and renewed con-
sent will be further obtained from the participants.

Additional consent provisions for collection and use

of participant data and biological specimens {26b}
Additional consent will be obtained if stored data are to
be used in a new study upon completion of the study.

Interventions

Explanation for the choice of comparators {6b}
Psychiatrists are instructed to provide routine care,
including supportive counselling, psychoeducation,
pharmacotherapy, and crisis management, whenever
necessary. RCC involves face-to-face appointments. This
study will allow usual care for children with ADHD. Any
changes in doses and names of the prescribed medica-
tions will be recorded.

Intervention description {11a}
Participants will be allocated to a small group of six or
less. Two psychologists or child psychiatrists will conduct
the manualised 90-min BPT training sessions admin-
istered over 10 sessions. Participants will remain in the
same group throughout the 10 sessions.

Parent training teaches parents effective strategies and
establishes a structure for better management of chil-
dren. Through role plays, participants are taught how
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to intervene effectively when potential problem behav-
iours occur and are further encouraged to apply these
techniques at home through homework and summary
sheets. The BPT to be utilised in this study is based on
parent training conducted by Barkley [19-22] but modi-
fied to suit the Japanese culture. Whilst it utilises meth-
ods of classic behavioural therapy, it is delivered using
the University of Tokyo Hospital’s original textbook.
The BPT Manual consists of the following chapters: step
1: categorising behaviours, step 2: attend to the desir-
able behaviour, step 3: make ‘praising’ a habit, step 4:
ignore undesirable behaviours, step 5: make plans to
‘ignore; step 6: how to give effective instructions, step
7: how to make ‘praise and compliment charts, step 8:

Table 1 Agenda of each parent training session
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implementing ‘praise and compliment charts’ and setting
boundaries, step 9: adjusting the environment, step 10:
review (Table 1).

The quality of the program will be monitored through
video recordings and by psychologists and child psychi-
atrists who attend the sessions. Personal training ses-
sions for up to three missed sessions can be conducted,
allowing the participants to rejoin the next group ses-
sion to minimise the dropout rate.

Criteria for discontinuing or modifying allocated
interventions {11b}

If the principal investigator and co-investigators deter-
mine that the participant cannot continue for any reason,

Parent Traning Session content

. Detail
sessions

st
Categorisingbehaviours

Psychoeducation of the ABCtheoryof behaviour and the power of attention. Categorise children's behaviourinto one
of three: desirable behaviour, undesirable behaviour, and unacceptable behaviour, and learn how to respond

differentlyto each behaviour.

2nd
Attend to thedesirable behaviour

When praising (giving positive attention to) ‘desirable behaviour,” children's sense of self-affirmation and self-
efficacyincrease, and theybecome more motivated and cooperative. Learn tips and variations of ‘praise’, the most

important skill in parent training.

3rd
Make ‘praising’ ahabit

4th
Ignoreundesirablebehaviours

Spot ‘desirablebehaviour’ in their everydaylives. Learn to break down children's behaviours and recognise how many
opportunities arisefor praisethrough various actions.

Remove attention from ‘undesirable behaviours’ and wait for ‘desirable behaviours’ to occur. Learn to praise

immediatelyafter the desirable behaviour occurs. Learn thetrick of ‘removingattention’.

5th To ‘remove attention’ more smoothly, make aplan in advance. Identifysituations where ‘undesirable behaviour’

Makeplansto ‘ignore’

6th
How to give effectiveinstructions

occurs, consider how you will respond when that behaviour occurs, and prepareaccordingly.

Provideclearinstructions when the previous skills alone do not lead to the ‘action you want themto take'. Learn tips

and variations on how to giveinstructions.

7th How to make 'praise and compliment
charts'

Learn how to makea ‘praiseand compliment chart’, achart for praising children.
Theparticipants createa‘Filot Praiseand Compliment chart’ byarrangingthelist of desirable behaviours bytime.

8th

oth

10th

Implementing 'praise and compliment charts' and
settingboundaries

Adjusting the environment

Review

Usingthis chart, carefullyobservethe children's behaviour and confirmthat the behaviours listed are appropriate.

Based on what was confirmed in the ‘Pilot Praise and Compliment Chart,’ create the ‘Praise and
Compliment Chart’. Learn how to use the ‘praise and compliments chart’.

Whenever possible, use the existing skills to deal with ‘undesirable behaviour,” but when it is still
difficult or when an unacceptable behaviour occurs, present the rules for settinglimits. This
involves giving ‘consequences’ as responsibilities that the child must take when warnings are
given but instructions are not followed.

Learn to understand the characteristics of ADHD and how to adjust the environment to suit the
child and learn how to work with the school. Participants will share their own experiences and
ideas.

Review what has been learned in the previous sessions. Discuss what changes have been made at
home through the parent training.

At the completion ceremony, participants will make a ‘bouquet of flowers for themselves’ and
praise each other for having completed the Parent Training.
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the participants will be withdrawn from the study. The
date and time of discontinuation/withdrawal and the rea-
sons for it will be recorded in the participant’s medical
charts and case registration sheet.

Detailed discontinuation criteria

1) When the participant wishes to discontinue the study
or withdraw their consent.

2) When it is revealed, after registration, that the par-
ticipant was not eligible to participate.

3) When it is determined that continued participation
in MRI scans or parent training may aggravate the
underlying conditions.

4) The parent training sessions can be missed for inevi-
table reasons (such as a child’s fever) for up to three
sessions. However, if they are missed four times and
cannot make up these with personal sessions, the
participant will be withdrawn from the study, and
their participation will be discontinued. There will be
three supplementary sessions 30-min each, to sup-
plement the three missed sessions.

5) When it is difficult to continue the study due to wors-
ening complications.

6) When it is difficult to continue the study due to
adverse events

7) If this study is suspended.

8) If the principal investigator deems it appropriate
for the participants to discontinue the study for any
other reasons.

In any of the above cases, the reason for discontinua-
tion will be indicated on the medical chart and the case
registration sheet.

Strategies to improve adherence to interventions {11c}
After each BPT session, participants will receive an email
with feedback and a reminder about homework assign-
ments. If participants miss a session, they can receive up
to three make-up sessions. Participants who complete
the study will receive a payment of 5000 yen/MRI at a
later date via bank transfer.

Relevant concomitant care permitted or prohibited
during the trial {11d}

(1) Concomitant medication (therapy): This study will
allow usual care for children with ADHD. Any
changes in doses and names of the prescribed med-
ications will be recorded.

(2) Contraindication of concomitant medication (ther-
apy): During the study participation, if another psy-
chosocial therapy is also used in combination for
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children with ADHD or their mother, participants
will be excluded.

(3) Combined cautionary medication (therapy): If the
children with ADHD or their mother have received
psychosocial treatment similar to this study in the
past or currently, participants will be excluded from
the study.

(4) Compatible medication (therapy): Medications
for children with ADHD or their mothers that are
not prescribed for the treatment of ADHD, such as
remedies for allergies and colds, can be used con-
comitantly during study participation.

Provisions for post-trial care {30}

Upon completion of the study, efforts will be made to
ensure that the best prevention, diagnosis, and treatment
are provided based on the study results. Mothers in the
control group of the BPT may participate in the parent
training sessions, if desired, following the completion of
the research.

Outcomes {12}

Clinical assessment procedures

The BPT study will consist of three periods: pre-inter-
vention, intervention, and post-intervention periods
(Table 2). A psychologist will conduct each parent train-
ing session as the leader, and three psychologists/child
psychiatrists will rotate as sub-leaders. Most measures
will be treated as continuous variables, but categori-
cal variables will also be used for the child attachment
interview (CAI) [23], which includes the categories:
secure and insecure (dismissing, preoccupied, and dis-
organised). All assessments, except MRI images and CAI
scores, will be assessed by a non-blinded assessor.

Primary outcome measures

The change in the percentile score of the total Parent-
ing Stress Index (PSI) score [24, 25] before and after the
intervention will serve as the primary outcome, as our
preliminary trial demonstrated a significant decrease
immediately following the intervention in the BPT + RCC
group which was further maintained at the follow-up,
3 months after the intervention [14].

Key secondary outcome measures

The subscale of the PSI related to the mother’s difficulty
in feeling attached to their child (PSI-P7: attachment)
will be selected as the key secondary outcome measure.
The quantitative assessment of the security of the child’s
attachment will be performed using the CAIL which eval-
uates the level of security (emotional openness, balance
of positive and negative references, and use of examples)
and level of insecurity (preoccupied anger, idealisation,
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Table 2 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) diagrams

Time point Study Period
Enroliment Allocation Post-allocation
pre-intervention intervention post-intervention
T1: Ow T2: 10w T3: 24w
Enroliment
Eligibility screen screened with : ADHD-RS; WISCIV; CARS; mother screened with: JART X
Informed consent X
Allocation x
Interventtion
BPT+RCC group x(BPT+RCC) x(RCC)
RCC group x(RCC) x(RCC)
Baseline assessment
children DN-CAS; DH-c; SRS; PAQ-C X
mothers DH-p; AQ; ASRS X
Assessments
children's report on them: CAl; KSS; DSRSC; KilNDL-C; SSN-C; SPP; PANAS-C X X X
on their mothers:PPI-C X X X
mother's report  on them: PSI; PPI-P; BIS-11; BIS/BAS; PPI-P; WHO QOL26; SSN-P e X e
on their child: ADHD-RS; CBCL; SNAP; KINDL-P; ARI; SPSRQC X X X
CaGl X X X
MRI
children X X X
mothers X X X

BPT:Behavioural parent training; RCC:Routtine clinical careADHD-RS: ADHD Rating Scale; WISC-IV: Wechsler Intelligence Scale for Children-IV-Japanese version; CARS: Childhood Autism Rating Scale; DN-
CAS:Das-Naglieri Cognitive Assessment System; DH-c Questionnaire for children assessing their dominant hand; PAQ-C: Physical Activity Questionnaire for Older ChildrenJapanese version; DH-p Questionnaire
for adults assessing their dominant hand; JART :Japanese Adult Reading Test; AQ: Autism-Spectrum Quotient; ASRS: Adult ADHD Self-Report Scale; CAl: Child Attachment Inteniew-Japanese; KSS: Kerns
Security Scale-Japanese version; DSRSC: Depression Self-Rating Scale for Children; Kindle-C: Questionnaire for Measuring Health-Related Quality of Life; SSN-C: Social support network-child; SPP: Self
perception profile; PANAS-C Positive and Negative Affect Scale for Children; PPI-C: Parental perception Index-Children—Japanese version; PSI: Parenting Stress Index— Japanese version; PPI-P: Parental
perception Index-Children—Japanese version; BIS-11 Barratt Impulsiveness Scale version 11; BIS/BAS: Behavioral Inhibition System/Behavioral Activation System; PPI-P Parental perception Index-
Parent—Japanese version; WHO QOL26 WHO Quality of Life; DH-p; SSN-P Social support network-parent; ADHD-RS ADHD Rating Scale; CBCL: Child Behavior Checklist; SNAP :Swanson; Nolan; and Pelham
Questionnaire—Japanese version; Kindle-P; ARI: Affective Reactivity Index; SPSRQC: Sensitivity to Punishment and Sensitivity to Reward Questionnaire for Children—Japanese version; SRS: Social

and dismissal). The Kerns Security Scale (KSS), assessed
by children, will also serve as a key secondary outcome
measure [26, 27].

Other secondary outcome measures

The Child Behaviour Checklist [28] scores reported
by the mothers will be used to assess externalising and
internalising problems in the children. The ADHD-RS-
IV total score and its subscale scores (‘Inattention’ and
‘Impulsivity and Hyperactivity’) will be implemented to
assess and evaluate ADHD symptoms before and after
the intervention. The PSI subscales will be used to assess
parenting stress before and after the intervention. More
specifically, the subscales within two main domains, the
parent domain (P1: role restriction, P2: isolation, P3:
spouse/parenting partner relationship, P4: competence,
P5: depression, P6: postpartum depression, P7: attach-
ment, P8: health) and the child domain (C1: reinforces
parent, C2: mood, C3: acceptability, C4: distractibility/
hyperactivity, C5: adaptability, C6: demandingness, and
C7: sensitivity) will be analysed to help understand the
full picture of the stress that is experienced.

The Parent Perception Inventory (assessed by chil-
dren: PPI-C [29], assessed by parents: PPI-P) [30] will
also be used to measure positive and negative parenting
behaviour on a five-point scale (ranging from ‘never’ to
‘a lot’) before and after the intervention. The Sensitiv-
ity to Punishment and Sensitivity to Reward Question-
naire for Children (SPSRQ-C) [31] will be administered
before and after the intervention to assess the effects

of BPT on sensitivity to rewards and punishments in
children with ADHD. SPSRQ-C will be administered
to caregivers to assess child sensitivity to punishment
and reward, including fear/shyness, anxiety, drive,
responsiveness to social approval, and impulsivity/fun-
seeking. We will also assess parent sensitivity to pun-
ishment and reward using the Behavioural Inhibition
System/Behavioural Activation System (BIS/BAS) [32].
We will assess the child’s emotional dysregulation using
the Affective Reactivity Index (ARI) [33] and positive
and negative emotions using the Positive and Negative
Affect Scale for Children (PANAS-C) [34].

Other secondary outcome measures include the fol-
lowing: child’s depressive symptoms, assessed using the
Depression Self-Rating Scale for Children (DSRS-C)
[35]; child’s oppositional symptoms, assessed using the
Swanson, Nolan, and Pelham Questionnaire—Japanese
version (SNAP) [36]; child’s self-recognition, evalu-
ated using the Self-Perception Profile (SPP) [37]; child’s
QOL, determined using the Questionnaire for Meas-
uring Health-Related Quality of Life (KINDL) [38];
parent’s QOL, assessed using WHO QOL26 [39]; par-
ent’s impulsivity, assessed using the Barratt Impulsive-
ness Scale (BIS) version 11 [40]; child’s social network
(number of members and quality); parent’s social net-
work (number of members and quality), Clinical Global
Impression (CGI) [41]; and MRI images, including
T1-weighted image, diffusion weighted tensor imag-
ing, resting functional MRI image, functional MRI dur-
ing watching movie, and T2- weighted image, before



Ishii-Takahashi et al. Trials (2024) 25:656

and after the intervention. For collecting social net-
work data, we will use the concentric circle technique,
hierarchical mapping and social network interviews
[42-44].

At baseline, we will assess the child executive function
using the Das-Naglieri Cognitive Assessment System
(DN-CAS) [45], the child’s autistic trait (SRS) [46], child’s
exercise habit using the Physical Activity Questionnaire
for Older Children-Japanese version (PAQ-C) [47], par-
ent’s ADHD symptoms using the adult ADHD Self-
Report Scale (ASRS) [48], and parent autistic trait using
the Autism-Spectrum Quotient (AQ) [49] to evaluate
their association with the BPT intervention. We will also
assess the child’s dominant hand (using the questionnaire
for dominant hand [DH-c]) [50] and the parent’s domi-
nant hand (DH-p) [51] to use as covariates in evaluating
MRI data.

Safety measures

No adverse events have been reported from conducting
parent training in the past. In this study, the researcher
will interview the mother to provide them with an oppor-
tunity to report any concerns or adverse experience fol-
lowing the intervention freely.

Participant timeline {13}

The parent training study will consist of three periods:
pre-intervention, intervention, and post-intervention
periods. The diagram of this clinical trial is presented in
Table 2.

Parent training sessions will be conducted over
10 weeks, and questionnaires, the CAI, and MRI will
be completed before and after the full intervention. The
baseline assessment will be conducted within 12 weeks
prior to the intervention. The pre-intervention and
post-intervention assessments will be conducted within
1 month of the initiation and completion of the interven-
tion, respectively. The follow-up period will be 3 months
(15 weeks following the completion of the intervention),
during which the questionnaires, CAI and MRI scan will
be completed.

Participants regularly taking psychotropic medications
for treatment will be requested to maintain a stable dos-
age throughout the intervention. A follow-up interview
will be conducted 3 months after the completion of the
interventions. Interviews and symptom assessments will
be undertaken during week 0 (pre-intervention), week 10
(post-intervention), and week 22 (follow-up). The partici-
pants assigned to the RCC group will be required to con-
tinue their usual treatment with their primary doctors.
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Sample size {14}

In this study, the difference between the intervention
group and the control group is assumed to be 12 points,
with the standard deviation assumed to be 15.5 for both
groups. This difference was calculated based on our pre-
vious study [14], which demonstrated that the PSI scores
decreased by 3-13 points following the intervention. A
total of 56 cases (28 in each group) will be required to
detect this difference with a significance level of 5% (two-
tailed) and 80% power using a two-sample ¢-test with
equal variance. Considering approximately a 5% dropout
rate, the target sample size will be 60 participants (30 in
each group).

Recruitment {15}

Recruiting will target individuals who can physically
and mentally endure the MRI scans and interviews and
who are willing to provide consent to participate in
the research. The target sample includes children with
ADHD and their mothers. For children with ADHD in
the control group, recruitment will be conducted via
personal connections, the Department of Child Psy-
chiatry website, and brochures at collaborating research
facilities. Recruiting will also be performed via brochures
available at The University of Tokyo Hospital.

A document outlining the exclusion criteria will be
provided to the mother and will be returned via mail or
in person. Questionnaires will be sent via mail or pro-
vided in person when the participants visit the outpatient
ward, and participants will be asked to return them upon
completion via mail or in person. If the inclusion criteria
are met, consent will be re-obtained at the University of
Tokyo to participate in this research.

Following the presentation of the information sheet,
those who express interest in research participation will
be provided with more detailed information, and then
written consent will be obtained. Subsequently, potential
participants will be assessed to determine whether they
meet the inclusion criteria. If they meet the inclusion cri-
teria for participation in the study, their intention to par-
ticipate in the study will be re-confirmed.

The principal investigator at the University of Tokyo
Hospital was responsible for all aspects of local organisa-
tion including identifying potential recruits and obtain-
ing consent.

Assignment of interventions: allocation

Sequence generation {16a}

The statistician will generate the allocation sequence
using computer-generated random numbers and apply
the stratification based on whether the children are
using medication or not. The principal investigator will
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provide a verbal and written explanation to the mother
and child and obtain written consent to participate in the
research. The statistician, who is responsible for conduct-
ing the statistical analysis and will have no interaction
with the participants, will determine the allocation pro-
cedure to eliminate any potential biases. Participants will
be divided into stratified blocks depending on the intake
of medication (Concerta, Strattera, Intuniv) for ADHD.
Notably, blinding the report of the primary outcome
measures is not feasible, as the parents completing the
questionnaires will be receiving the intervention. How-
ever, those who will conduct the CAI will be blinded to
which groups the participants are assigned to.

Concealment mechanism {16b}
We will use the sequentially numbered, opaque, sealed
envelopes (SNOSE) technique.

Implementation {16c¢}

The statistician, who is responsible for conducting the
statistical analysis and does not have interaction with
the participants, will determine the allocation sequence
to eliminate any potential biases. Two child psychiatrists
will enrol participants, whilst the principal investigator
will assign participants to interventions and reveal ran-
domisation status to participants.

Assignment of interventions: blinding

Who will be blinded {17a}

Participants will not be blinded due to the nature of the
intervention where the allocation of the group is appar-
ent to the participants. However, the statistician and the
researcher coding and analysing the CAI will be blinded.
Two researchers who will preprocess the MRI data will
also be blinded.

Procedure for unblinding if needed {17b}
After completion of the RCT, the principal investigator
will reveal the allocation data to the statistician.

Data collection and management
Plans for assessment and collection of outcomes {18a}
A psychologist or psychiatrist will be trained to assess the
social support network through administering it to three
individuals. The CAI will be conducted by a psychologist
or child psychiatrist trained and approved by Mukai, the
certified coder for the CAIL

The following questionnaires have been standardised
in English and translated in Japanese but not yet stand-
ardised or validated in Japanese: PANAS-C, PAQ-C, Par-
ent Perception Index-Children-Japanese version (PPI-C),
Parent Perception Index-Parent-Japanese version (PPI-
P), SNAP, and SPSRQ-C-Japanese version.
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Plans to promote participant retention and complete
follow-up {18b}

A personal training session for up to three missed ses-
sions will be arranged, ensuring that the participants
rejoin the subsequent group session to prevent drop-
outs. Currently, there have been no reports of adverse
reactions resulting from parent training; however, par-
ticipation in the RCT could increase maternal anxiety or
frustration when assigned to the control group. There-
fore, participants assigned to the control group will be
provided with the opportunity to participate in a parent
training session following the study period.

Data management {19}

The data entered will always be cross-checked by another
person, which will be checked again by the principal
investigator at the end. As the University of Tokyo is
the principal research facility, a table of correspondence
between anonymised IDs at each facility will be created
and stored. When a participant is included in the study
at the University of Tokyo, informed consent and end-of-
trial dates will be recorded in the secure storage in the
hospital server, and signed paper forms will be stored
in a locked room within our hospital. All research data,
including patient material, will be archived for 5 years
following the final publication of the articles.

Confidentiality {27}

Names, dates of birth, video recordings of the par-
ticipant’s interview, audio data, and other information
obtained from questionnaires and consent forms con-
stitute private information. As this research will be con-
ducted on children with ADHD, it is necessary to obtain
detailed information on treatment and diagnosis from
medical records. In addition, the email address and tel-
ephone number of the patient’s parent/guardian are
needed to inform the patient of the date of the visit, and
address information is required to send questionnaires
when necessary.

The data will be anonymised with a corresponding
table under the supervision of the principal investigator,
and a unique number will be assigned to each participant.
The participants will complete the questionnaires after
affixing a research ID without including their names. For
medical information, the name and medical ID are used
and stored in the electronic medical record, which the
researcher then transcribes onto a form with the research
ID. Correspondence sheets containing personal infor-
mation, such as name and date of birth, will be kept in
a locked storage room. No identifiable information about
each patient will be included in any publications.
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Plans for collection, laboratory evaluation, and storage
of biological specimens for genetic or molecular analysis
in this trial/future use {33}

N/A (Biological specimens will not be collected).

Statistical methods

Statistical methods for primary and secondary outcomes
{20a}

For the evaluation of outcome measures, the follow-
ing between-group analyses of the intention-to-treat
(ITT) population will be performed for both efficacy
and safety measures. All randomised participants will
be analysed as the ITT population, excluding cases with
no valid data. We may consider per protocol set as a
subgroup of the ITT analysis group that fully adheres to
the protocol for the primary endpoints.

For the primary outcomes, the change in the total
percentile score of the PSI immediately after and
3 months following the intervention will be analysed
using a random-effects model with fixed effects of base-
line score, time, group, and time-group interaction,
along with individual random effects. Adjusted mean
differences between groups at each time point (least
square means) will be reported along with their 95%
confidence intervals. Moreover, comparisons between
groups will be performed using a ¢-test for changes
immediately after and 3 months after the intervention.
For continuously variable secondary outcome meas-
ures, analysis using a random effects model and ¢-test
will be performed, similar to the primary outcome
measures. For categorically variable secondary out-
come measures, a chi-squared test will be performed
on the contingency tables of groups and outcome vari-
ables. For the safety evaluation analysis, even if the
same adverse event occurs multiple times in the same
participant, it will be counted as one, and the incidence
rate and 95% confidence interval will be presented for
each adverse event.

MRI

Brain anatomy (T1 weighted), structural connectiv-
ity (DTI), and functional connectivity (rsfMRI) will
undergo processing using accepted pipelines, allow-
ing quality control to follow current best practice. In
exploratory analyses, we will determine if anatomic
homophily and functional synchrony are associated
with measures of mother—child attachment and other
forms of emotional closeness. We will also explore if
these measures of neural synchrony change as a result
of the behavioural intervention.
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Interim analyses {21b}
Interim analyses will not be conducted.

Methods for additional analyses (e.g. subgroup analyses)
{20b}

For subgroup analysis, the groups will be divided
according to their medication status: medication vs. no
medication.

Methods in analysis to handle protocol non-adherence

and any statistical methods to handle missing data {20c}
Mixed models do not require imputations for missing
data because they naturally handle missing data under
missing at random assumption; therefore, we do not
plan to explicitly handle (i.e. weighting or imputing)
missing values.

Plans to give access to the full protocol, participant-level
data, and statistical code {31c}

There is no plan to share the participant-level data-
set. When the primary outcome results are published,
the full protocol will also be submitted. However, the
datasets analysed during the current study and the
statistical code will be available from the correspond-
ing author on reasonable request, as is the full proto-
col. In such cases, the accessing of data by a third party
will likely require further approval from the ethics
committee.

Oversight and monitoring

Composition of the coordinating centre and trial steering
committee {5d}

The current study is a monocentre study designed, per-
formed, and coordinated at the University of Tokyo
Hospital. Day to day support for the trial is provided by
each of the following staffs.

Principal investigator: supervises the trial, takes
medical responsibility of the patients, conducts
trial registration, coordinates the participants’ vis-
its, writes annual safety reports, identifies potential
recruits, takes informed consent, ensures follow-up
is conducted according to protocol.

Data manager: organises data acquisition, safe-
guards quality of data.

BPT program facilitator: facilitates and coordinates
the BPT program.

Study psychologists: data acquisition, conducting
psychological testing and CAIL

CAI coder: codes and assesses the CAL
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Biostatistician: analyses data after trial completion.

The principal investigator, the data manager, the BPT
program facilitator, and the study psychologists will
meet weekly.

CAI coder and the biostatistician will meet with the
principal investigator twice a year.

There is no trial steering committee, stakeholder, or
any public involvement group for this study.

Composition of the data monitoring committee, its role
and reporting structure {21a}

The Ethics Committee decided that the trial does not
need a data monitoring committee due to the trial not
using medication (only behavioural training for mothers
of children with ADHD).

Adverse event reporting and harms {22}

The researcher will interview the mother for any adverse
events, although no adverse events have been reported
from conducting parent training in the past. All adverse
events, if any, and the causality to the study treatment
will be recorded. The adverse events will be reported fol-
lowing the procedures outlined by the IRB at the Univer-
sity of Tokyo Hospital.

Frequency and plans for auditing trial conduct {23}
The study’s sponsor (AMED) will audit the procedures
twice a year.

Plans for communicating important protocol amendments
to relevant parties (e.g. trial participants, ethical
committees) {25}

All modifications will be submitted to the IRB, in writ-
ing, for review, and permission will be sought to proceed.
If the modification affects the participant in any way, the
participant will be informed of the change, and if nec-
essary, an additional consent form will be completed to
obtain consent. Each time an amendment is made, the
online study registry will be updated accordingly.

Dissemination plans {31a}

The results of this study, including positive and negative
results, are planned to be published in a peer-reviewed
journal. If participants wish to receive the results of the
study, they will be eligible to receive a summary of the
results.

Discussion

Parents raising children with ADHD often experience
high levels of stress. Importantly, various reviews have
indicated that measures assessing the effectiveness of
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parent training lack objectivity, as they are often based on
parental reports. Therefore, in this study, highly objective
measures will be used to assess the intervention’s efficacy
in addition to parental and child self-reports. A semi-
structured interview conducted by assessors blinded
to group allocation will evaluate children’s attachment
security, whilst MRI images will be used to demonstrate
neurological changes associated with the intervention.
Moreover, changes in the mother’s perception represent
an important outcome for BPT [47]. Therefore, we will
also consider parenting stress and the mother’s sense of
emotional closeness to her child as primary outcomes in
this trial. This study aims to provide parents of children
with ADHD with the most informed evidence-based
treatment choice by conducting the first randomised con-
trolled trial investigating the efficacy of BPT on attach-
ment security and mother’s sense of emotional closeness
to their children and understanding the impact of this
intervention not only on children but also on parents.

Limitations

There are a few limitations to consider. First, allocation
to the control group may worsen the mother’s parenting
stress as participants are likely to request immediate par-
ticipation in parent training. This possible delay in train-
ing could impair patient inclusion or increase the dropout
rate in the control group. However, we aim to minimise
this dropout issue via better and thorough explanations
of the study’s goals and design to the participants, par-
ticularly emphasising that all participants would have the
opportunity to join the intervention program upon com-
pletion of the study. Second, we recruited only mothers of
children with ADHD and not fathers. The reason for this
was due to the likely difficulties for fathers to participate
in all 10 BPT sessions as indicated in a previous review
[52]. Whilst the current study targeted mothers, the
child’s attachment security towards their father was also
assessed to explore the effects of the intervention on the
child’s relationship with their father. Following the con-
clusion of the current study, it is hoped that a program
that will encourage inclusion of fathers can be devel-
oped so that the effectiveness of BPT can be assessed
for both parents. Third, this trial commenced prior to
the COVID-19 pandemic, initially conducting in-person
BPT sessions. However, when the state of emergency was
declared in Tokyo in March 2020, these sessions shifted
to an online format due to the restrictions imposed to
prevent the spread of COVID-19. Finally, the follow-up
period is relatively short (3 months), and further investi-
gation is needed to assess long-term efficacy, and also to
understand potential need for booster sessions.
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Strengths

The novelty of this trial lies in the utilisation of BPT for
improving attachment security in children with ADHD.
Furthermore, the use of MRI images to explore the effi-
cacy of the intervention aims to provide a more objective
tool to assess its efficacy, particularly in contrast to previ-
ous studies using subjective assessment tools. This study
is expected to provide information on the potential neu-
rological mechanisms of attachment security of children
with ADHD, and the use of RCT will help provide con-
clusive evidence of the efficacy of BPT. These results can
ultimately provide promising avenues for developing an
objective marker to evaluate the efficacy of BPT in chil-
dren with ADHD.

Trial status
The current protocol is version 7 of 04—12-2023. Partici-
pant recruitment began on 29 November 2019. Partici-
pant recruitment is estimated to be completed around 31
March 2027.
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