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Abstract

Background: Early neurodevelopmenta risks, compounded with traumatic medical experiences, contribute to emotiona and
behavioral challengesinasmany as1in 2 children with congenital heart disease (CHD). Parents report astrong need for supports;
yet, thereremainsalack of accessible, evidence-based behavioral interventions available for children with CHD and their families.
I-INTERACT-North is a web-based stepped-care mental health program designed to support family well-being and reduce
behavioral concerns through positive parenting for children with early medical complexity. In previous pilot studies, the program
was effectivein increasing positive parenting skills and decreasing child behavior problems, with high parent-reported acceptability.
This paper presents the protocol for the first randomized study of stepped-care parent support for families of children with CHD.

Objective: This study will involve a single-site, 2-arm, single-blind randomized controlled trial to evaluate (1) the feasibility
and acceptability of a web-based stepped-care parent support program (I-INnTERACT-North) and (2) the effectiveness of the
program in enhancing positive parenting skills and reducing behavioral concerns among families of children with CHD.

Methods: Families will be randomized (1:1) to either receive treatment or continue with care as usual for 12 months.
Randomization will be stratified by child's sex assigned at birth and baseline parent-reported child behavior intensity. Primary
outcomesinclude positive parenting skillsand child behavior at baseline, 3 months, 6 months, and 12 months. Secondary outcomes
include parental mental health, quality of life, service usage, and feasibility including program reach and adherence. A sample
size of 244 familieswill provide >95% power to detect an effect size of d=0.64. Based on attrition datafrom pilot studies, atarget
of 382 families will be enrolled. Parent reports of acceptability, adoption, and suggested adaptability of the program will be
examined using cross-case thematic analyses. Primary efficacy analysis will be conducted using an intent-to-treat approach.
Generalized estimating equationswill be used to examine changesin positive parenting. Child behavior, quality of life, and parent
mental health will be tested with repeated-measures analyses. Additional sensitivity and replication analyses will also be carried
out.

Results: Recruitment began in February 2024, and recruitment and follow-up will continue until January 2029. We anticipate
resultsin late 2029.
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Conclusions: Thisstudy aimsto test the effectiveness of 1-INnTERACT-North web-based stepped-care parent support inimproving
positive parenting skills and reducing child behavior problemsin families of children with CHD compared with a care as usua
control group. Resultswill inform future clinical implementation and expansion of this program among families of children with

early medical conditions.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2024;13:€64216) doi: 10.2196/64216

Clinical Trials.gov NCT06075251; https://clinicaltrials.gov/study/NCT06075251
DERR1-10.2196/64216
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Introduction

Congenital heart disease (CHD) is the world's leading birth
defect, impacting 1% of Canadian children [1,2]. Advancesin
medical care have significantly enhanced the survival rate post
CHD diagnosis; however, children with CHD continue to face
greater and persistent challenges in learning, behavior, and
socioemotional development than their healthy-born peers[3].
Adverse neurodevelopmental outcomes are influenced by
evolving genetic, cardiovascular, and psychosocial risk factors
in early childhood [4]. These early risks, compounded with the
emotional toll of traumatic medical experiences for children
and parents (theword “ parent” is used here and throughout this
paper to denote the primary caregivers, this may include
biological parents, adoptive parents, foster parents, grandparents,
family members, or other individualsresponsiblefor childcare),
can contribute to the emergence of emotional and behavior
problems (eg, noncompliance, acting out) inasmany as1in 2
childrenwith CHD [5-11]. Yet, agap remainsin the avail ability
of accessible, evidence-based treatments to support the social,
emotional, and behavioral needs of children and families
affected by CHD [12-14].

When considering factors affecting children’s development,
parenting and parent-child relationships emerge as potential
modifiable determinants of health. Indeed, positive parenting,
whichincludes parental flexibility, responsiveness, constructive
parenting, and emotional warmth [15], is a well-established
universal protective factor promoting optimal child emotional
and behavioral outcomes [16,17]. Several widely used mental
health interventions addressing childhood emotional and
behavioral problems target positive parenting skills, aiming to
strengthen parent-child interactions to improve child behavior
[18-20]. Examples include the Incredible Years Parenting
Program [21] and the Positive Parenting Program (Triple P
[22]). These programstarget children identified as at-risk based
on socioeconomic factors; however, in recent years, investigators
have considered the potential for positive parenting to optimize
outcomes among medically at-risk children [23,24]. In our work
among children with CHD and their families, parents prioritized
mental health support for their children and themselves to
empower their parenting skills and confidence. Parents also
noted the burdens associated with additional in-person mental
health programming, highlighting the need for more accessible
web-based services[14].

https://www.researchprotocol s.org/2024/1/e64216

In response to these identified needs, our team at The Hospital
for Sick Children developed the I-INnTERACT-North program
with and for families of children with CHD by adapting
components from the parenting program I-INTERACT
(Internet-based Interacting Together Everyday Recovery from
Traumatic Brain Injury [25]). I-INTERACT was developed at
the Cincinnati Children’s Hospital Medical Centre by Wade
and colleagues [25] and uses in vivo coaching to improve
positive parenting skills in a telehealth format. The original
I-INTERACT program was shown to improve positive parenting
skills and child behavior following pediatric traumatic brain
injury (TBI [25,26]). While children with CHD share some
underlying vulnerabilities with children with TBI, parents of
children with CHD have reflected how their prenata and
neonatal experienceswere unique from parents of children with
TBI withinaninitial needs assessment [14]. Specifically, parents
described stress beginning prior to or at birth, followed by
significant fears and uncertainty during their child’'s early
medical and developmental journey. With this input, the
I-INTERACT-North program caters specifically to families of
children with congenital and neonatal conditions, including
CHD, by providing new information regarding the unique
neurodevel opmental and psychosocial impact of these conditions
[27]. Likewise, program strategies are tailored to family-specific
behaviora concerns, including psychoeducation, coaching, and
problem-solving, to address their individual child's needs in
the context of their medical and treatment history. Following
aninitial pilot, which found I-INTERACT-North to be feasible,
acceptable, and effective in increasing positive parenting skills
and decreasing child behavior problems[28], our group further
adapted the program to anovel stepped-care modd, asinformed
by patient-orientated approaches, in which families can access
needs-matched incremental supports(ie, anintroduction session,
an abbreviated program, and a full program [29]). Pilot data
from the stepped-care program has demonstrated high
acceptability, with strong parent-reported accessibility and
adaptability of careto their family’s needs. Likewise, pilot data
demonstrated the program’s success in improving positive
parenting skills (P<.001; n?=0.850) and child behavior problems
(P=.001; d=0.390). Without sacrificing efficacy, stepped-care
I-INTERACT-North delivery aso improves efficiency and
contributes to precision mental health by offering scalable
services that are adaptable to the needs of families.

To date, efficacy and feasibility of 1-INnTERACT-North have
not been systematically investigated in children with CHD

JMIR Res Protoc 2024 | vol. 13 | e64216 | p. 2
(page number not for citation purposes)


http://dx.doi.org/10.2196/64216
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

exclusively using a randomized controlled trial (RCT) design.
This study aimsto test the effectiveness of I-INnTERACT-North
in improving positive parenting skills and reducing child
behavior problemsin families of children with CHD compared
with care as usual (CAU). This manuscript provides rationale
for and information regarding the stepped-care parent support
program and describes how intervention effectiveness will be
evaluated in families of children with CHD. This study protocol
manuscri pt was devel oped and submitted before data collection
and analyses were completed.

Methods

Study Design

The proposed hybrid type 1 study is a single-site, 2-arm,
single-blind RCT designed to simultaneously assess (1)
feasibility and acceptability of an RCT of stepped-care
web-based parent support (ie, adherence, fidelity, costs, and
acceptability) and (2) efficacy of the stepped-care
I-INTERACT-North program in improving positive parenting
skillsand child behavior among families of children with CHD.

Hypothesis 1: based on our pilot data, we hypothesize that the
stepped-care program will demonstrate program feasibility (ie,
adherence and fidelity, >70%) and high acceptability (ie, based
on postintervention program ratings, thematic anaysis of
feedback, >90%) across CHD families.

Hypothesis 2: we hypothesize that positive parenting skills and
child behavior will improve at the end of the treatment among

https://www.researchprotocol s.org/2024/1/e64216
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participantsin the treatment arm compared to CAU and remain
improved compared with CAU at 12 months. We consider
positive parenting skills as the primary proximal outcome and
child behavior (co—primary outcome) as mediated by
improvements in parenting. We also consider secondary
outcome changes in parent mental health and family quality of
life.

After completion of baseline measures, families will be
randomized to receive CAU or active I-INnTERACT-North
stepped-care treatment. Randomization will be stratified by sex
assigned at birth (male, female) and baseline child behavior
severity (Eyberg Child Behavior Inventory [ECBI] intensity t
score above or below cutoff of 60) and executed by a
computerized randomization system on REDCap (Research
Electronic Data Capture; Vanderbilt University) [30]. Families
in both conditions will complete follow-up measures at 3
months, 6 months, and 12 months postbaseline (Figure 1).
Families randomized to CAU will receive no direct parent
treatment other than clinical care provided in cardiac follow-up
(ie, child assessment and consultation), which will be
documented accordingly. The CAU families will be offered
[-INTERACT-North after completion of their 12-month
foll ow-up measurements. Participants cannot be blinded to their
condition, but they will be blinded to primary outcomes and
hypotheses. Independent study staff responsible for coding the
primary outcomes (ie, positive parenting skills) will be blind to
participant allocation, outcomes, and baseline or follow-up
status.
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Figure 1. Flowchart of planned study recruitment, retention, and procedures. I-INTERACT: Internet-based Interacting Together Everyday Recovery

from Traumatic Brain Injury.

Recruitment

Inclusion criteria:

*  Pparent/caregiver of a child aged 3-9 years
with congenital heart disease

*  Resident of Ontaric

Recruitment via existing research registries, word-of-mouth referrals, and
social media groups at The Hospital for Sick Children, Toronto, Canada

|

Exclusion criteria:
+  Significant medical issues requiring ongoing

*  Current participation in a parent/family

. Past participation in I-InTERACT-North

inpatient care

therapy program

Informed consent

Target enrollment
M =382

—

Allocation to I-InTERACT-Narth

'

3-Month follow-
up measures

l

&-Month follow-
up measures

l

12-Month follow-
up measures

Ethical Considerations

This study was approved by the research ethics board at The
Hospital for Sick Children (1000080752). Given that the study
participants are parents, all will provide written, informed
consent. It is specified that participants can withdraw their
consent at any given timein the study upon request. All patient
datawill bedeidentified and stored in secure | ocations. Families
are compensated with aCAD $25 (US $18.47) gift card at each
timepoint (ie, baseline, 3 months, 6 months, and 12 months).

Participants

Participants will be recruited from The Hospita for Sick
Children in Toronto, Ontario, which is the largest cardiac care
center in Canada. Eligible participants must be parents of achild
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Projected attrition
n=>54

Projected attrition
n=46

Projected attrition
n=38

Baseline measures

|

Allocation to care as usual

’

3-Month follow-
up measures

l

6-Month follow-
up measures

l

12-Month follow-
up measures

l

‘ Option to begin I-INTERACT- ‘

Morth if desired

aged 3-9 years (at time of enrollment) with CHD followed at
The Hospital for Sick Children. The family must reside in the
province of Ontario given professional jurisdiction pertaining
to psychological care provision. Exclusion criteria include
significant medical issues requiring inpatient care, current
participation in asimilar family or parent therapy program (eg,
Incredible Years Parenting Program [21] and Positive Parenting
Program [Triple P] [22]), or previous participation in
I-INTERACT-North pilot studies. There are no exclusions based
on medical or mental health diagnosis; however, any patients
undergoing significant issues requiring inpatient care will be
deferred and reapproached at a more appropriate time. To
overcome accessinclusion criteria, we will provide familiesin
need with tablets based on our Canadian pilot (5%) and
Canadian web-based coverage status. Interpreter services are
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I-INTERACT-North treatment ons.

Recruitment

Participantswill berecruited through three channdls: (1) existing
cardiology and neurology research registries at The Hospital
for Sick Children (REB #1000051521 and #1000052378)
comprising families of children with CHD who have consented
to future contact regarding research studies, (2) word-of-mouth
recruitment by coinvestigators and collaborators providing
clinical careto eligiblefamilies, and (3) social mediarecruitment
viaFacebook groups moderated by parentsfor CHD caregivers
at The Hospital for Sick Children.

Intervention

I-INTERACT-North is a stepped-care web-based parenting
program consisting of 3 tiered steps of increasing therapeutic
intensity (Figure 2). In step 1, participants are matched with a
therapist for an introductory appointment to review their
concerns and goals for the program. Steps 2 and 3 combine
web-based therapy sessionswith web-based psychoeducational
modules that introduce positive parenting skills (eg, labeled
praise, reflective responses; Figure 3) aswell as child behavior
management strategies. Each web-based module concludeswith
a brief quiz to assess engagement and understanding. Parents
complete the web-based modules asynchronously before their
web-based therapy appointment, where they review the

Taylor et d

strategies and engage in active coaching with their therapist
while their child is present. Step 2 includes the first 2 therapy
sessions and step 3 consists of an additional 5 sessions.
Depending on the number of steps completed, as well as
scheduling of sessions, I-INTERACT-North may last anywhere
from 1 day (ie, 1 single-hour session) up to 7 weeks (for weekly
sessions) or 14 weeks (for biweekly sessions).

A collaborative approach to treatment planning (ie, step-up or
step-down as outlined by Kennedy et a [31]) is used with
families at the end of steps 1 and 2 to decide whether they will
proceed with treatment. Step-up indicatorsinclude low positive
parenting skills as coded from observed parent-child
interactions, high child behavior severity, and high in-session
ratings of the family’s “top problems’ [31,32].

Each on follows amanualized therapy protocol to optimize
therapist fidelity. All onsarerecorded (with written consent
from the participant) and reviewed in supervision. Therapy
sessionsare delivered viaZoom (Zoom Video Communications,
Inc) [33]. All I-INTERACT-North therapists possess
masters-level (or higher) education in clinical psychology and
come from diverse cultural and language backgrounds. All
therapists undergo extensive training and ongoing supervision
to ensure program fidelity; this includes a 2-day synchronous
training course, 3-6 months of case shadowing, and regular
individual and group supervision by a licensed psychologist
upon commencing independent program delivery.

Figure 2. Stepped-care model of I-INTERACT-North. I-INTERACT: Internet-based Interacting Together Everyday Recovery from Traumatic Brain

Injury.
If ongoing needs or
preference Step 3: Full program
If elevated behaviour Step 2: Abbreviated Session 3: Lead your
concerns child
program

Step 1:
Introductory session

Introductory session: 40- to 60-
minute meeting with a therapist
to discuss goals and concerns

Session 1: Introduction
to I-INnTERACT-North

Session 2: Positive
parenting skills and
special play time

Session 4: Behaviour
management

Session 5: Limit setting
and consequences

Session 6: Positive
parenting skills in real
life & house rules

Session 7: Closing
thoughts
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Figure 3. I-INTERACT-North web-based psychoeducational module. |I-INTERACT: Internet-based Interacting Together Everyday Recovery from
Traumatic Brain Injury.

Session 1:

Introduction to Positive parenting
the I-InTERACT-

North program

22% COMPLETE

Overview of positive parenting skills

Balance
= Positive parenting ®) is needed between:

management Positive Consistent
and fun time structure and
Aovoid yelling with your child follow through

« Pay MORE attention = Structure
to the things you want
your child to DO « Predictability

* Pay LESS attention to * Following through
the things you want with what you say you
your child NOT to DO are going to do

parent-report questionnaires. All participant-reported measures
arecompleted viaREDCap [30] at basdline, 3 months, 6 months,
Overview and 12 months (Table 1).

M easures

Data collected in this RCT include video recordings of
parent-child interactions, medical chart extractions, and

Table 1. Baseline and outcome measures by timepoint.

Measure Timepoint
Baseline 3 Months (£ 3 6 Months (£ 3 12 Months (+ 3
weeks) weeks) weeks)
Chart review O
DPICS? O o o O
ECBIP O u o O
DASS’ O o o O
EQ-5D-5L g O O
csri¢ O 0 O
Parent Acceptability Questionnaire® 0
8DPICS: Dyadic Parent-Child Interaction Coding System.
bECBI: Eyberg Child Behavior Inventory.
°DASS: Depression and Anxiety Stress Scale.
dCSRI: Client Services Recei pt Inventory.
€For families randomized to I-INTERACT-North.
https://www.researchprotocols.org/2024/1/e64216 JMIR Res Protoc 2024 | vol. 13 | €64216 | p. 6
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Baseline Data

Chart extraction is performed by a research coordinator at
baseline. Data collected include the following: CHD type,
surgical history, weight and gestational age at birth, current and
comorbid medical and mental health diagnoses, presence of
pregnancy or delivery complications, seizures, vision problems,
hearing problems, motor problems, and cerebral palsy.

For participants with neonatal magnetic resonanceimaging data
available, maximal total white matter injury (WMI) volumeis
documented and will be used for exploratory analyses in this
study. WMI volumeis calculated based on manual segmentation
on the pre- and postoperative magnetic resonance imaging.
WMI severity at each time point is categorized with a score of
0-3 (0: none; 1: minimal; 2: moderate; and 3: severe [6]).

Parents will also complete a background questionnaire, which
includes questions assessing family history, demographic
variables (ie, cultural identity, parents education, and
employment status), and characteristics of the home environment
(ie, number of people living in the home, languages spoken in
the home).

Primary Outcomes

Feasibility outcomes include program reach and adherence (ie,
proportion of eligible families who enroll and complete the
study) and program fidelity (assessed with atherapist checklist
completed after every session).

Two primary outcomes are evaluated for the second objective:
positive parenting skills and child behavior. Positive parenting
skills are evaluated using the Dyadic Parent-Child Interaction
Coding System (DPICS [34]). One member of a team of 3
coders, blind to condition, will observe a 5-minute recording
of parent-child interactions and count the frequency of specific
positive parenting skills (eg, labeled praise, behavioral
descriptions, commands, questions, etc). In our team’s previous
studies, interrater reliability coefficients were very high (>0.96
[28,29]). Throughout the RCT, 20% of all videos are double
coded to prevent coder drift and coders meet regularly for
consensus. In the case that reliability falls below a=.80, the
team of coders will convene to reestablish consensus. The
second primary outcome, child behavior, is measured with the
parent-report ECBI [35]. The ECBI consists of 36 items
describing various behavior concerns (eg, noncompliance,
emotional regulation), each rated in terms of frequency from 1
(Never) to 7 (Always) as well as whether parents perceive it to
be a praoblem for them (Yes/No). The ECBI yields an intensity
score based on frequency of concerns and a problem score
representing the number of concerns noted to be problems for
the parents. Previous studies have demonstrated good convergent
validity of the DPICS and the ECBI for assessing the impact of
parenting skills on child behavior [34].

Secondary Outcomes

Parent-reported secondary outcomes include quality of life,
parent mental health, service receipt, and treatment acceptability.
Quiality of lifeismeasured with the EQ-5D-5L ([36]), completed
by the parent both for themselves and on behalf of their child.
Parent mental health is measured with the Depression and

https://www.researchprotocol s.org/2024/1/e64216
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Anxiety Stress Scale—Short Form [37]. Parents will also
complete the Client Services Receipt Inventory [38] to report
their use of menta health, community rehabilitation,
neuropsychology, and educational psychology services. The
Client Services Receipt Inventory also includes questions
assessing the financial burden of mental health concerns (ie,
cost of transportation to and from appointments, medications,
alternative childcare, missed work, etc) Finally, for families
randomized to I-INTERACT-North, parents will complete a
Parent Acceptability Questionnaire at the end of treatment to
report their understanding of the structure and purpose of the
treatment.

Sample Size and Power Analysis

Based on the size of the research registries available for
recruitment and pilot estimates of consent rate (70%), we
anticipate that 382 families will consent to participate in the
RCT. Using pilot estimates of adherence rate (86%), we
anticipate that 328, 282, and 244 families will complete the
3-month, 6-month, and 12-month follow-up measurements,
respectively. Samples of 122 participants in each condition at
12 months postbaseline will provide >95% power to detect an
effect size of 0.64, which is a medium to large effect size
conservatively based on our pilot data. This sample size aso
achieves a power of 95% for subgroup analyses with subgroups
with a split of 50%, which is consistent with or close to that of
our pilot data.

Planned Statistical Analysis

A mixed method approach will be taken with quantitative
analyses conducted using SPSS Statistics (IBM Corp) [39] and
gualitative analyses conducted using NVivo (Lumivero) [40].

Feasibility and Acceptability Analysis

Preliminary descriptive analyses will be used to assess the
characteristics of familieswho participated in thetrial, including
each program step. Descriptive data will also be computed for
adherence, program fidelity, costs, and maintenance. Parent
reports of acceptability, adoption, and suggested adaptability
of the program by familiesin the treatment condition, reported
in the Parent Acceptability Questionnaire, will be examined
qualitatively using cross-casethematic analyses[32,41]. Parent
reports and the corresponding case analyses will be used to
determine commonalities, differences, and inherent contextual
propertiesthat may explain these commonalities and differences
across the cases [42]. The results of the case-specific analyses
will be entered into a metamatrix to permit thematic analysis
across cases. A final thematic table will be created to ensure a
coherent, internally consistent, yet distinctive representation of
theidentified cross-case themes. The essence, scope, and content
of theidentified themeswill be summarized in thefinal thematic
table.

Primary Efficacy Analysis

Primary efficacy analysis will be conducted using an
intent-to-treat approach. Generalized estimating eguations for
longitudinal count-level data having a Poisson distribution will
be used to examine changes on the DPICS positive parenting
composite. We will account for missing data with the
Kenward-Roger degrees of freedom command and using a
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random intercept with the appropriate covariance structure to
allow for unbalanced covariance matrices. The main effect of
the program on positive parenting skillswill be tested by linear
contrast of adjusted DPICS mean change scores from baseline
to 3 months between groups. We will aso refit the regression
model to include stratification variables (sex, baseline behavior
intensity) and intervention step as moderators of the effect of
treatment. The co—primary outcome of child behavior, as well
as continuous secondary outcomes of quality of life and parent
mental health, will be tested with repeated-measures analyses
including condition, stratification variables (ie, sex assigned at
birth and baseline child behavior severity), intervention step,
and their interactions as fixed effects. Individual subjects as
random effects will be adjusted to the data [43,44]. Sensitivity
analyses will be carried out to replicate the analyses [29] from
the initial adaptation of the I-INnTERACT-North program into
a stepped-care model for children with neurological risk,
examining the preliminary efficacy in changes in positive
parenting skills and child behavior based on intervention step.
Finally, we will replicate the analyses conducted by Wade and
colleagues [25] in the RCT of the origina version of
I-INTERACT for children with TBI, testing a moderated
mediation model using regression-based process modeling to
assess the indirect effects of treatment group on child behavior
at 12-month follow-up through the change score for positive
parenting.

Results

The time period for this study is 5 years, having commenced
alongside funding from the Canadian Institutes of Health
Research (FRN186222) in February 2023 and research ethics
board approval (Figure 4) in August 2023. Hiring and training
of I-INnTERACT-North therapists spanned April to August 2023,

Taylor et d

with atotal of 13 activetherapistsasof April 2024. Recruitment
began in February 2024. As of September 2024, 24 families
have enrolled in the tria, and 55.0% (11/20) families
randomized were assigned to the |-INTERACT-North condition.
Therapy delivery began in March 2024 and is expected to
continue until late 2028. Based on our pilot data and consent
rate to date of 65%, we anticipate recruitment to continue
through January 2028, with intervention and follow-up
concluding in January 2029. An additional 8 months will be
allocated toward data analyses and end-of-grant knowledge
dissemination including publicationsin peer-reviewed journals
and presentations at international conferences by August 2029.

Integrated knowledge trandation will span the 5-year study
period, including community partner engagement, family
advisory feedback, preparation for knowledge dissemination,
multisite collaborations, and preparation for larger-scale
multisite grant applications nearing the study end date. To date,
knowledge translation hasincluded presentation and discussion
with clinical teamsin CHD clinics aswell as parent and family
advisors at SickKids. In February 2024, we consulted with a
parent and family advisory council comprising parents and
caregivers of children with CHD followed at The Hospital for
Sick Children. Members endorsed the strong need for mental
health supports, especially in middle childhood as mental health
needs become apparent following stressful medical complexities
inthe early years. Parentsal so highlighted the lack of accessible
mental health programming available, with one parent writing
“When my daughter needed this 5 years ago nothing really
existed at SickKids. We had to find support in the community
whichisalsoredly challenging!” Similarly, nursesinthe cardiac
follow-up clinic at SickKids celebrated the acknowledgment of
mental health needs for families and children with CHD and
the availability of afree, adaptable, virtual program at SickKids.

Figure 4. Study timeline. CAU: care as usud; I-INTERACT: Internet-based Interacting Together Everyday Recovery from Traumatic Brain Injury;

REB: research ethics board.

* Therapist training
REB application

* Rolling recruitment .
Research registries

Cardiac follow-up clinics
Social media networks

Intervention & Follow-Up

[+ 1-inTERACT-North or cau

* 3,65 and 12-month follow-up |

Integrated Knowledge Translation

Data Analysis

* Analysis
*= Manuscript preparation

Community partner engagement *
* Family advisory feedback

Publications and presentations

Multi-site collaborations
* lLarger-scale multi-site grants
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Discussion

Principal Findings

This study protocol presents the rationale and details of a
stepped-care web-based support program for parents of children
with CHD and describesthetrial that will be used to assessthe
feasibility, acceptability, and efficacy of I-InTERACT-North.
To our knowledge, thisisthe only RCT to examine the efficacy
of a virtua positive parenting program among families of
children with CHD, contributing to the well-recognized gaps
in mental health support in pediatric cardiology follow-up
programs. Asmortality from CHD has decreased and focus has
shifted toward addressing developmental and mental health
morbidities, the need for intervention programs has become a
priority [45], and parents of children with CHD prioritize mental
health needs among the most important factors in optimizing
their child’s and family’s well-being [7,8,14,46]. However,
existing CHD literature regarding intervention supports has
concentrated primarily on early developmental services,
psychopharmacological treatment, and the need for academic
supports, with limited psychosocial supports available [47].
Thus, the critical need for accessible, evidence-based, and
personalized mental health supports, taken together with
evidence supporting positive parenting as a modifiable
determinant of health and the relationship between psychosocial
support and psychological distress among families of children
with CHD [48], underlines the need for thistrial.

Thistrial alignswith the Cardiac Neurodevel opmental Outcome
Collaborative's clinically informed research agenda to “adapt
existing interventions for individuals with CHD” to advance
this field of research and elucidate the impact of psychosocial
interventionsin CHD populations[49]. The hybrid type 1 design
was selected purposefully to simultaneously test both
intervention efficacy and implementation outcomes, thereby
shortening the time needed to study both [50]. The hybrid design
is preferred when evidence existsin support of the intervention
(as is the case with I-INTERACT-North) and when there is
momentum for implementation [50,51]. Examining stepped
care also increases potential for improved service delivery and
access for at-risk and diverse families traditionally
underrepresented in mental health research.

Comparison With Prior Works

Despite significant empirical support for parent management
training and behavioral family interventions for children and
adolescents with developmental and behavioral challenges
[52-55], few studies have specifically targeted CHD populations.
The work of Christopher McCusker and histeam at The Royal
Belfast Hospital for Sick Children, Northern Ireland, has
pioneered this work across distinct age groups, with 3
Congenital Heart Disease Intervention Programs (CHIP; ie,
CHIP-Infant [56], CHIP-School [57], and CHIP-Family [58]).
CHIP-Infant is a 6-session early intervention program that
supports infant mental development, feeding, and maternal
mental health, with improvements demonstrated 6 months post
intervention [56]. CHIP-School and CHIP-Family are designed
for school-aged children aged 4-5 and 5-8 years, respectively
[57,58]. Both involve single-day parent workshops and
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follow-up sessions focusing on problem prevention therapy,
psychoeducation, and parenting skills. CHIP-School also
includes parent observation of their child safely engaging in
exercise to demonstrate the child's ability to tolerate physical
activity. CHIP-Family offers child-specific cognitive-behavior
therapy strategies, light exercise, and activities that promote
self-esteem, emotion regulation, and problem-solving.
Participation in CHIP-School was associated with improvements
in maternal mental health, family functioning, and school
attendance 10 months post participation but no significant
improvements in child emotional and behavioral concerns.
Notably, the CHIP-School study excluded children with
neurodevelopmental  disorders, limiting generalizability.
Similarly, participation in CHIP-Family yielded no significant
differences at 6-month follow-up relative to a control group in
child emotional and behavioral concerns.

Taken together, the CHIP programs provide preliminary support
that parent-centered interventions yield valuable initial gains
with respect to parental mental health and family functioning
in CHD [56-58]; however, the CHIP programs primarily target
parental adjustment to CHD and have alimited focus on positive
parenting skills and the parent-child relationship. Similarly,
other programs have also targeted the intensive early stressin
infancy following CHD diagnosis or treatment for parents.
Among parents of childrenwith CHD, Li et a [59] demonstrated
significant reduction in parental distress and heightened parental
hope for those who underwent a solution-focused brief therapy
for parental distress. Likewise, Fleck et al [60] are conducting
an RCT to evaluate the efficacy of the REACH intervention for
familieswith infants recovering from surgery for complex CHD.
REACH is a home-monitoring program that combines
technology and advance practice nurse monitoring to decrease
parental stress and improve parental quality of life and infant
stability. Although parent-focused interventions may help
support early parental coping and adjustment to CHD, they may
not extend to later parent-child relationship support. Other
psychological intervention research with CHD popul ations has
focused on therapy directed exclusively to children and
adolescents, with little to no parental involvement and parent
support [61,62].

In reviewing the landscape of the literature to date, the need for
evidenced-based and personalized mental health supports for
parenting and childhood behavioral problems in CHD is
highlighted. Through the proposed RCT, we hope to illustrate
the efficacy, feasibility, and acceptability of anovel web-based
stepped-care program in improving positive parenting skills
and child behavior among families of children with CHD. This
trial represents the first examination of a positive parenting
intervention program designed with and for families of children
with CHD. Embedded within a well-established cardiac
follow-up program at The Hospital for Sick Children, we have
the unique opportunity to leverage a large, prospective cohort
of children with ahistory of CHD. These children and families
have longitudinal neurodevelopmental and neuroimaging data
collected since birth. If the effects of the intervention are
positive, aswe hypothesize given previous pilot trials, this study
can contribute toward widespread implementation and
expansion. Thisimplementation can span nationally and globally
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across various CHD cohorts, while leading the way in
elucidating key mechanisms of change in treating emotional
and behavioral challengesin children with CHD. As such, this
study can inform the application of this program to support
families of children with other early medical conditions.

Limitations

Several limitationswill be taken into consideration with respect
to this clinical trial. This is a single-site study that reflects
findings specific to The Hospital for Sick Children, the Toronto,
Ontario, context, and a public health care system. Recruitment
and intervention materials are currently available only in
English, thus limiting access and generaizability to
non—English-speaking families. However, several therapistsare
bilingual or multilingual (English and French) and interpreter
services are available for recruitment, informed consent
discussions, and web-based coaching sessions. Likewise, we
provide families in need with tablets and web-based sticks as
necessary to ensure that web-based coverage status does not
pose a barrier to participation. Although the stepped-care
treatment model offers increased customization and precision
in our intervention approach to optimally address families
needs, it may be challenging to elucidate differencesin outcomes
between those who receive exclusively an introductory
appointment relative to the CAU group. It may also be difficult

Taylor et d

to control the effects of concurrent intervention services (eg,
psychotherapy, rehabilitation) in evaluating the efficacy of
I-INTERACT-North; however, service receipt will be explored
as a secondary objective to ascertain valuable insight into
additional mental health supports sought by families.

Conclusions

There is a lack of accessible, evidence-based behavioral
interventions available for CHD children and families. This
web-based, stepped-care mental health program was designed
to support family well-being and reduce behavioral concerns
through positive parenting and psychoeducation regarding CHD.
In implementing this research protocol, we expect to provide
evidence for the program'’s effectiveness in increasing positive
parenting skills and decreasing child behavior problems in
families of children with CHD, while a'so demonstrating high
parent-reported acceptability. This study can provide evidence
to support future widespread clinical implementation and
expansion. Likewise, our findings can help €elucidate
mechanisms of change in treating emotional and behavioral
challenges in children with CHD. Overal, the clinica and
research implications derived from this study can support the
mental health and well-being of children and families who
experience CHD and advance the field of psychological
interventions in this population more broadly.

Acknowledgments

This study is made possible by funding from the Canadian Institutes of Health Research (FRN186222). The authors would like
to thank the family and parent advisors who assisted in the design of this study, as well as the families who have participated to

date.

Data Availability

The data sets generated during or analyzed during this study will be made available upon study completion by reasonable request

to the corresponding author.

Authors Contributions

MT and BCB contributed to the project administration, writing—original draft and writing—review, and editing of this manuscript.
BFA, SHA-Y, VC, AD, ND, TG, DO-A, SW, and SM contributed to the investigation, funding acquisition, and writing—review
and editing. TSW contributed the conceptualization, funding acquisition, investigation, methodology, project administration,
supervision, and writing—review and editing.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Peer-review report by Project Grant/Subvention Projet - Committee / Comité: Social & Developmental Aspects of Children's &
Youth's Health/Aspects sociaux et développementaux de la santé de I'enfant et de I'adolescent - Canadian Institutes of Health
Research/Ingtituts de recherche en santé du Canada (CIHR/IRSC) (Canada).

[PDE File (Adobe PDF File), 34 KB-Multimedia Appendix 1]

References

1.  Births. Statistics Canada. 2007. URL: https.//www150.statcan.gc.ca/nl/en/pub/84f0210x/84f0210x2007000-eng.
pdf 2st=CV TV Qp7 [accessed 2024-07-09]

2. Public Health Agency of Canada. Congenital anomalies in Canada: 2022. Public Health Infobase. 2022. URL : https./
[health-infobase.canada.ca/congenital-anomalies/data-tool/ [accessed 2024-07-09]

https://www.researchprotocols.org/2024/1/e64216 JMIR Res Protoc 2024 | vol. 13 | 64216 | p. 10

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v13i1e64216_app1.pdf&filename=dc758bb53e389206c11214752ccf4b72.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e64216_app1.pdf&filename=dc758bb53e389206c11214752ccf4b72.pdf
https://www150.statcan.gc.ca/n1/en/pub/84f0210x/84f0210x2007000-eng.pdf?st=CVTfVQp7
https://www150.statcan.gc.ca/n1/en/pub/84f0210x/84f0210x2007000-eng.pdf?st=CVTfVQp7
https://health-infobase.canada.ca/congenital-anomalies/data-tool/
https://health-infobase.canada.ca/congenital-anomalies/data-tool/
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Taylor et d

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Howell HB, Zaccario M, Kazmi SH, Desai P, Sklamberg FE, Mally P. Neurodevel opmental outcomes of children with
congenital heart disease: areview. Curr Probl Pediatr Adolesc Health Care. 2019;49(10):100685. [doi:
10.1016/j.cppeds.2019.100685] [Medline: 31708366]

Selvanathan T, Smith IMC, Miller SP, Field TS. Neurodevel opment and cognition across the lifespan in patients with
single-ventricle physiology: abnormal brain maturation and accumulation of braininjuries. Can JCardiol. 2022;38(7):977-987.
[doi: 10.1016/j.cjca.2022.02.009] [Medline: 35157990]

Easson K, Dahan-Oliel N, Rohlicek C, Sahakian S, Brossard-Racine M, Mazer B, et al. A comparison of developmental
outcomes of adolescent neonatal intensive care unit survivors born with acongenital heart defect or born preterm. J Pediatr.
2019;207:34-41.€2. [doi: 10.1016/}.jpeds.2018.11.002] [Medline: 30528759]

Guo T, Chau V, Peyvandi S, Latal B, McQuillen PS, Knirsch W, et al. Neuroimage. 2019;185:742-749. [FREE Full text]
[doi: 10.1016/j.neuroimage.2018.06.004] [Medline: 29890324]

Woolf-King SE, Anger A, Arnold EA, Weiss SJ, Teitel D. Mental health among parents of children with critical congenital
heart defects: asystematic review. JAm Heart Assoc. 2017;6(2):e004862. [FREE Full text] [doi: 10.1161/JAHA.116.004862]
[Medline: 28151402]

Woolf-King SE, Arnold E, Weiss S, Teitel D. "There's no acknowledgement of what this does to people": aqualitative
exploration of mental health among parents of children with critical congenital heart defects. J Clin Nurs.
2018;27(13-14):2785-2794. [FREE Full text] [doi: 10.1111/jocn.14275] [Medline: 29345005]

Roberts SD, Kazazian V, Ford MK, Marini D, Miller SP, Chau V, et al. The association between parent stress, coping and
mental health, and neurodevelopmental outcomes of infants with congenital heart disease. Clin Neuropsychol.
2021;35(5):948-972. [doi: 10.1080/13854046.2021.1896037] [Medline: 33706666]

Calderon J, Bellinger DC. Executive function deficits in congenital heart disease: why is intervention important? Cardiol
Young. 2015;25(7):1238-1246. [doi: 10.1017/S1047951115001134] [Medline: 26082199]

McWhorter LG, Christofferson J, Neely T, Hildenbrand AK, Alderfer MA, Randall A, et a. Parental post-traumatic stress,
overprotective parenting, and emotional and behavioural problemsfor children with critical congenital heart disease. Cardiol
Young. 2022;32(5):738-745. [FREE Full text] [doi: 10.1017/S1047951121002912] [Medline: 34365986]

Williams TS, McDonald KP, Roberts SD, Westmacott R, Ahola Kohut S, Dlamini N, et a. In their own words: devel oping
the parent experiences questionnaire following neonatal brain injury using participatory design. Brain Inj.
2018;32(11):1386-1396. [doi: 10.1080/02699052.2018.1495844] [Medline: 30015511]

Vyas SS, Ford MK, Tam EWY, Westmacott R, Sananes R, Beck R, et al. Intervention experiences among children with
congenital and neonatal conditionsimpacting brain devel opment: patterns of service utilization, barriersand future directions.
Clin Neuropsychol. 2021;35(5):1009-1029. [doi: 10.1080/13854046.2020.1871516] [Medline: 33438483]

Williams TS, McDonald KP, Roberts SD, Chau V, Seed M, Miller SP, et a. From diagnoses to ongoing journey: parent
experiencesfollowing congenital heart disease diagnoses. JPediatr Psychol. 2019;44(8):924-936. [doi: 10.1093/j pepsy/jsz055]
[Medline: 31290975]

Tamis - LeMondaCS, Bornstein MH, Baumwell L, Melstein Damast AM. Responsive parenting in the second year: specific
influences on children's language and play. Early Dev Parent. 1996;5(4):173-183. [FREE Full text]

Kaminski JW, Valle LA, Filene JH, Boyle CL. A meta-analytic review of components associated with parent training
program effectiveness. J Abnorm Child Psychol. 2008;36(4):567-589. [doi: 10.1007/s10802-007-9201-9] [Medline:
18205039]

Chen 'Y, Haines J, Charlton BM, VanderWeele TJ. Positive parenting improves multiple aspects of health and well-being
in young adulthood. Nat Hum Behav. 2019;3(7):684-691. [FREE Full text] [doi: 10.1038/s41562-019-0602-x] [Medline:
31061491]

Nowak C, Heinrichs N. A comprehensive meta-analysis of triple p-positive parenting program using hierarchical linear
modeling: effectiveness and moderating variables. Clin Child Fam Psychol Rev. 2008;11(3):114-144. [doi:
10.1007/s10567-008-0033-0] [Medline: 18509758]

Thomas R, Zimmer-Gembeck M J. Behavioral outcomes of Parent-Child Interaction Therapy and Triple P-Positive Parenting
Program: areview and meta-analysis. J Abnorm Child Psychol. 2007;35(3):475-495. [doi: 10.1007/s10802-007-9104-9]
[Medline: 17333363]

Schuhmann EM, Foote RC, Eyberg SM, Boggs SR, Algina J. Efficacy of parent-child interaction therapy: interim report
of arandomized trial with short-term maintenance. J Clin Child Psychol. 1998;27(1):34-45. [doi:
10.1207/s15374424jccp2701_4] [Medline: 9561935]

Webster-Stratton C, Reid M. The incredible years program for children from infancy to pre-adol escence: prevention and
treatment of behavior problems. In: Murrihy RC, Kidman AD, Ollendick TH, editors. Clinical Handbook of Assessing and
Treating Conduct Problemsin Youth. New York, NY. Springer; 2010:117-138.

Sanders MR, Markie-Dadds C, Tully LA, Bor W. The triple P-positive parenting program: a comparison of enhanced,
standard, and self-directed behavioral family intervention for parents of children with early onset conduct problems. J
Consult Clin Psychol. 2000;68(4):624-640. [Medline: 10965638]

https://www.researchprotocols.org/2024/1/e64216 JMIR Res Protoc 2024 | vol. 13| €64216 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.cppeds.2019.100685
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31708366&dopt=Abstract
http://dx.doi.org/10.1016/j.cjca.2022.02.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35157990&dopt=Abstract
http://dx.doi.org/10.1016/j.jpeds.2018.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30528759&dopt=Abstract
https://europepmc.org/abstract/MED/29890324
http://dx.doi.org/10.1016/j.neuroimage.2018.06.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29890324&dopt=Abstract
https://www.ahajournals.org/doi/10.1161/JAHA.116.004862?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1161/JAHA.116.004862
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28151402&dopt=Abstract
https://europepmc.org/abstract/MED/29345005
http://dx.doi.org/10.1111/jocn.14275
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29345005&dopt=Abstract
http://dx.doi.org/10.1080/13854046.2021.1896037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33706666&dopt=Abstract
http://dx.doi.org/10.1017/S1047951115001134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26082199&dopt=Abstract
https://europepmc.org/abstract/MED/34365986
http://dx.doi.org/10.1017/S1047951121002912
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34365986&dopt=Abstract
http://dx.doi.org/10.1080/02699052.2018.1495844
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30015511&dopt=Abstract
http://dx.doi.org/10.1080/13854046.2020.1871516
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33438483&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsz055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31290975&dopt=Abstract
https://tinyurl.com/44xcuw2a
http://dx.doi.org/10.1007/s10802-007-9201-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18205039&dopt=Abstract
https://europepmc.org/abstract/MED/31061491
http://dx.doi.org/10.1038/s41562-019-0602-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31061491&dopt=Abstract
http://dx.doi.org/10.1007/s10567-008-0033-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18509758&dopt=Abstract
http://dx.doi.org/10.1007/s10802-007-9104-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17333363&dopt=Abstract
http://dx.doi.org/10.1207/s15374424jccp2701_4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9561935&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10965638&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Taylor et d

23.  Whittingham K, Sanders MR, McKinlay L, Boyd RN. Parenting intervention combined with acceptance and commitment
therapy: atrial with families of children with cerebral palsy. J Pediatr Psychol. 2016;41(5):531-542. [FREE Full text] [doi:
10.1093/jpepsy/jsv118] [Medline: 26702629]

24.  Brown FL, Whittingham K, Boyd RN, McKinlay L, Sofronoff K. Does stepping stones triple P plus acceptance and
commitment therapy improve parent, couple, and family adjustment following paediatric acquired brain injury? A randomised
controlled trial. Behav Res Ther. 2015;73:58-66. [doi: 10.1016/j.brat.2015.07.001] [Medline: 26255172]

25. Wade SL, Cassedy AE, Shultz EL, Zang H, Zhang N, Kirkwood MW, et al. Randomized clinical trial of online parent
training for behavior problems after early brain injury. JAm Acad Child Adolesc Psychiatry. 2017;56(11):930-939.e2.
[doi: 10.1016/j.jaac.2017.09.413] [Medline: 29096775]

26. Antonini TN, Raj SP, Oberjohn KS, Cassedy A, Makoroff KL, Fouladi M, et a. A pilot randomized trial of an online
parenting skills program for pediatric traumatic brain injury: improvements in parenting and child behavior. Behav Ther.
2014,45(4):455-468. [doi: 10.1016/j.beth.2014.02.003] [Medline: 24912459]

27. Ford MK, Roberts SD, Andrade BF, Desrocher M, Wade SL, Kohut SA, et a. Building I-INTERACT-North: participatory
action research design of an online transdiagnostic parent-child interaction therapy program to optimize congenital and
neurodevelopmental risk. J Clin Psychol Med Settings. 2023;30(1):204-215. [FREE Full text] [doi:
10.1007/s10880-022-09875-8] [Medline: 35505202]

28. Burek B, Ford MK, Hooper M, Green R, Kohut SA, Andrade BF, et al. Transdiagnostic feasibility trial of internet-based
parenting intervention to reduce child behavioural difficulties associated with congenital and neonatal neurodevel opmental
risk: introducing I-InTERACT-North. Clin Neuropsychol. 2021;35(5):1030-1052. [doi: 10.1080/13854046.2020.1829071]
[Medline: 33028141]

29. Deotto A, Fabiano GF, Chung BY T, Wade SL, Anagnostou E, Croshie J, et a. Stepping up to COVID-19: aclinical trial
of atelepsychology positive parenting program targeting behavior problemsin children with neurological risk. J Pediatr
Psychol. 2023;48(6):523-536. [doi: 10.1093/jpepsy/jsad032] [Medline: 37316980]

30. HarrisPA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)—a
metadata-driven methodology and workflow process for providing transational research informatics support. J Biomed
Inform. 2009;42(2):377-381. [FREE Full text] [doi: 10.1016/].jbi.2008.08.010] [Medline: 18929686]

31. Kennedy SM, Lanier H, Salloum A, Ehrenreich-May J, Storch EA. Development and implementation of atransdiagnostic,
stepped-care approach to treating emotional disordersin children viatelehealth. Cogn Behav Pract. 2021;28(3):350-363.
[doi: 10.1016/].cbpra.2020.06.001]

32. BraunV, Clarke V. Using thematic analysisin psychology. Qual Res Psychol. 2006;3(2):77-101. [doi:
10.1191/1478088706qp06304]

33.  Zoom. Version 5.16. URL : https.//zoom.us/ [accessed 2024-08-29]

34. Eyberg SM, Nelson MM, Duke M, Boggs SR. Manual for the Dyadic Parent-Child Interaction Coding System: 3rd Edition.
Gainesville, FL. Sheila Eyberg; 2004:1-244.

35. KehleTJ, Bray MA. Eyberg Child Behavior Inventory™ and Sutter-Eyberg Student Behavior Inventory—Revised™. Odessa,
FL. Psychological Assessment Resources; 1999.

36. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al. Development and preliminary testing of the new
five-level version of EQ-5D (EQ-5D-5L). Qual Life Res. 2011;20(10):1727-1736. [FREE Full text] [doi:
10.1007/s11136-011-9903-x] [Medline: 21479777)

37. Lovibond PF, Lovibond SH. The structure of negative emotional states: comparison of the depression anxiety stress scales
(DASS) with the beck depression and anxiety inventories. Behav Res Ther. 1995;33(3):335-343. [doi:
10.1016/0005-7967(94)00075-u] [Medline: 7726811]

38. Beecham J, Knapp M. Costing psychiatric interventions. Measuring Mental Health Needs. 1992. URL : https://tinyurl.com/
2cbenpdw [accessed 2024-07-09]

39. IBM Corp. IBM SPSS Statistics for Windows, Version 28.0. Armonk, NY. IBM Corp; 2021.

40. Dhakal K. NVivo. JMed Libr Assoc. 2022;110(2):270-272. [FREE Full text] [doi: 10.5195/[mla.2022.1271] [Medline:
35440911]

41. SuttonJ, Austin Z. Qualitative research: datacollection, analysis, and management. Can JHosp Pharm. 2015;68(3):226-231.
[EREE Full text] [doi: 10.4212/cjhp.v68i3.1456] [Medline: 26157184]

42.  Yin RK. Case Study Research: Design and Methods: Fourth Edition. Thousand Oaks, CA. Sage; 20009.

43. Jacobson NS, Truax P. Clinical significance: a statistical approach to defining meaningful changein psychotherapy research.
J Consult Clin Psychol. 1991;59(1):12-19. [doi: 10.1037//0022-006x.59.1.12] [Medline: 2002127]

44. Jacobson NS, Roberts LJ, Berns SB, McGlinchey JB. Methods for defining and determining the clinical significance of
treatment effects: description, application, and alternatives. J Consult Clin Psychol. 1999;67(3):300-307. [doi:
10.1037//0022-006x.67.3.300] [Medline: 10369050]

45. Limperopoulos C, Majnemer A, Shevell MI, Rosenblatt B, Rohlicek C, Tchervenkov C, et al. Functional limitationsin
young children with congenital heart defects after cardiac surgery. Pediatrics. 2001;108(6):1325-1331. [doi:
10.1542/peds.108.6.1325] [Medline: 11731655]

https://www.researchprotocols.org/2024/1/e64216 JMIR Res Protoc 2024 | vol. 13| e64216 | p. 12

(page number not for citation purposes)


https://europepmc.org/abstract/MED/26702629
http://dx.doi.org/10.1093/jpepsy/jsv118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26702629&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2015.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26255172&dopt=Abstract
http://dx.doi.org/10.1016/j.jaac.2017.09.413
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29096775&dopt=Abstract
http://dx.doi.org/10.1016/j.beth.2014.02.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24912459&dopt=Abstract
https://europepmc.org/abstract/MED/35505202
http://dx.doi.org/10.1007/s10880-022-09875-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35505202&dopt=Abstract
http://dx.doi.org/10.1080/13854046.2020.1829071
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33028141&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsad032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37316980&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(08)00122-6
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18929686&dopt=Abstract
http://dx.doi.org/10.1016/j.cbpra.2020.06.001
http://dx.doi.org/10.1191/1478088706qp063oa
https://zoom.us/
https://europepmc.org/abstract/MED/21479777
http://dx.doi.org/10.1007/s11136-011-9903-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21479777&dopt=Abstract
http://dx.doi.org/10.1016/0005-7967(94)00075-u
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7726811&dopt=Abstract
https://tinyurl.com/2cbenpdw
https://tinyurl.com/2cbenpdw
https://europepmc.org/abstract/MED/35440911
http://dx.doi.org/10.5195/jmla.2022.1271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35440911&dopt=Abstract
https://europepmc.org/abstract/MED/26157184
http://dx.doi.org/10.4212/cjhp.v68i3.1456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26157184&dopt=Abstract
http://dx.doi.org/10.1037//0022-006x.59.1.12
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2002127&dopt=Abstract
http://dx.doi.org/10.1037//0022-006x.67.3.300
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10369050&dopt=Abstract
http://dx.doi.org/10.1542/peds.108.6.1325
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11731655&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Taylor et d

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

Williams TS, McDonald KP, Roberts SD, Westmacott R, Dlamini N, Tam EWY. Understanding early childhood resilience
following neonatal brain injury from parents' perspectives using a mixed-method design. J Int Neuropsychol Soc.
2019;25(4):390-402. [doi: 10.1017/S1355617719000079] [Medline: 31050330]

Phillips M, Longoria JN. [Formula: see text] Addressing the neurodevel opmental needs of children and adolescents with
congenital heart disease: areview of the existing intervention literature. Child Neuropsychol. 2020;26(4):433-459. [doi:
10.1080/09297049.2019.1682131] [Medline: 31672097]

Jackson AC, Frydenberg E, Liang RPT, Higgins RO, Murphy BM. Familia impact and coping with child heart disease: a
systematic review. Pediatr Cardiol. 2015;36(4):695-712. [doi: 10.1007/s00246-015-1121-9] [Medline: 25618163]
Cassidy AR, llardi D, Bowen SR, Hampton LE, Heinrich KB, Loman MM, et a. [Formula: see text] Congenital heart
disease: a primer for the pediatric neuropsychologist. Child Neuropsychol. 2018;24(7):859-902. [doi:
10.1080/09297049.2017.1373758] [Medline: 28874075]

Landes SJ, McBain SA, Curran GM. An introduction to effectiveness-implementation hybrid designs. Psychiatry Res.
2019;280:112513. [FREE Full text] [doi: 10.1016/j.psychres.2019.112513] [Medline: 31434011]

Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-implementation hybrid designs: combining elements
of clinical effectiveness and implementation research to enhance public health impact. Med Care. 2012;50(3):217-226.
[FREE Full text] [doi: 10.1097/ML R.0b013e3182408812] [Medline: 22310560]

Kazdin A. Parent Management Training: Treatment for Oppositional, Aggresive, and Antisocial Behavior in Children and
Adolescents. New York, NY. Oxford University Press; 2008.

Postorino V, Sharp WG, McCracken CE, Bearss K, Burrell TL, Evans AN, et al. A systematic review and meta-analysis
of parent training for disruptive behavior in children with autism spectrum disorder. Clin Child Fam Psychol Rev.
2017;20(4):391-402. [doi: 10.1007/s10567-017-0237-2] [Medline: 28600643]

Roberts C, Mazzucchelli T, Studman L, Sanders MR. Behavioral family intervention for children with devel opmental
disabilities and behavioral problems. J Clin Child Adolesc Psychol. 2006;35(2):180-193. [FREE Full text] [doi:
10.1207/s15374424jccp3502_2] [Medline: 16597214]

Skotarczak L, Lee GK. Effects of parent management training programs on disruptive behavior for children with a
developmental disability: ameta-analysis. Res Dev Disabil. 2015;38:272-287. [doi: 10.1016/j.ridd.2014.12.004] [Medline:
25577178]

McCusker CG, Doherty NN, Molloy B, Rooney N, Mulholland C, Sands A, et a. A controlled trial of early interventions
to promote maternal adjustment and devel opment in infants born with severe congenital heart disease. Child Care Health
Dev. 2010;36(1):110-117. [doi: 10.1111/j.1365-2214.2009.01026.x] [Medline: 19961494]

McCusker CG, Doherty NN, Molloy B, Rooney N, Mulholland C, Sands A, et a. A randomized controlled trial of
interventions to promote adjustment in children with congenital heart disease entering school and their families. J Pediatr
Psychol. 2012;37(10):1089-1103. [doi: 10.1093/jpepsy/jss092] [Medline: 22976507]

van der Mheen M, Meentken MG, van Beynum IM, van der Ende J, van Galen E, Zirar A, et a. CHIP-Family intervention
to improve the psychosocial well-being of young children with congenital heart disease and their families: results of a
randomised controlledtrial. Cardiol Young. 2019;29(9):1172-1182. [doi: 10.1017/S1047951119001732] [Medline: 31378215]
Li Y, Solomon P, Zhang A, Franklin C, Ji Q, Chen Y. Efficacy of solution-focused brief therapy for distress among parents
of children with congenital heart diseasein China. Health Soc Work. 2018;43(1):30-40. [doi: 10.1093/hsw/hIx045] [Medline:
29228386]

Fleck DA, Marino BS, Costello JM, Ravishankar C, Torowicz D, Alden C, et al. The REACH protocol: an innovative
strategy for home management of infants with complex CHD. Cardiol Young. 2018;28(7):961-967. [doi:
10.1017/S1047951118000604] [Medline: 29848400]

Jobson MC. Effectiveness of behavioral intervention among congenital heart defect children. JPsychol Res. 2021;3(2):23-28.
[doi: 10.30564/jpr.v3i2.3022]

Freedenberg VA, Hinds PS, Friedmann E. Mindful ness-based stress reduction and group support decrease stressin adol escents
with cardiac diagnoses: arandomized two-group study. Pediatr Cardiol. 2017;38(7):1415-1425. [doi:
10.1007/s00246-017-1679-5] [Medline: 28702717]

Abbreviations

CAU: careasusua

CHD: congenital heart disease

CHIP: Congenital Heart Disease Intervention Programs

DPICS: Dyadic Parent-child Interaction Coding System

ECBI: Eyberg Child Behavior Inventory

I-INTERACT: Internet-based Interacting Together Everyday Recovery from Traumatic Brain Injury
RCT: randomized controlled trial

REDCap: Research Electronic Data Capture

TBI: traumatic brain injury

https://www.researchprotocols.org/2024/1/e64216 JMIR Res Protoc 2024 | vol. 13 | e64216 | p. 13

(page number not for citation purposes)


http://dx.doi.org/10.1017/S1355617719000079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31050330&dopt=Abstract
http://dx.doi.org/10.1080/09297049.2019.1682131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31672097&dopt=Abstract
http://dx.doi.org/10.1007/s00246-015-1121-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25618163&dopt=Abstract
http://dx.doi.org/10.1080/09297049.2017.1373758
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28874075&dopt=Abstract
https://europepmc.org/abstract/MED/31434011
http://dx.doi.org/10.1016/j.psychres.2019.112513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31434011&dopt=Abstract
https://europepmc.org/abstract/MED/22310560
http://dx.doi.org/10.1097/MLR.0b013e3182408812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22310560&dopt=Abstract
http://dx.doi.org/10.1007/s10567-017-0237-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28600643&dopt=Abstract
https://core.ac.uk/reader/15026839?utm_source=linkout
http://dx.doi.org/10.1207/s15374424jccp3502_2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16597214&dopt=Abstract
http://dx.doi.org/10.1016/j.ridd.2014.12.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25577178&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2214.2009.01026.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19961494&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jss092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22976507&dopt=Abstract
http://dx.doi.org/10.1017/S1047951119001732
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31378215&dopt=Abstract
http://dx.doi.org/10.1093/hsw/hlx045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29228386&dopt=Abstract
http://dx.doi.org/10.1017/S1047951118000604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29848400&dopt=Abstract
http://dx.doi.org/10.30564/jpr.v3i2.3022
http://dx.doi.org/10.1007/s00246-017-1679-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28702717&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Taylor et d

WMI: white matter injury

Edited by T Leung; The proposal for this study was peer reviewed by the Project Grant/Subvention Projet - Committee/ Comité: Social
& Developmental Aspectsof Children's & Youth's Health/Aspects sociaux et dével oppementaux de la santé del'enfant et de|'adolescent
- Canadian Institutes of Health Research/Instituts de recherche en santé du Canada (CIHR/IRSC) (Canada). See the Multimedia
Appendix for the peer-review report; Submitted 18.07.24; accepted 01.08.24; published 04.10.24.

Please cite as:

Taylor M, Bondi BC, Andrade BF, Au-Young SH, Chau V, Danguecan A, Désiré N, Guo T, Ostgjic-Aitkens D, Wade S, Miller S,
Williams TS

Sepped-Care Web-Based Parent Support Following Congenital Heart Disease: Protocol for a Randomized Controlled Trial

JMIR Res Protoc 2024;13:e64216

URL: https://www.researchprotocols.org/2024/1/e64216

doi: 10.2196/64216

PMID: 39365658

©Marin Taylor, Bianca Christina Bondi, Brendan F Andrade, Stephanie H Au-Young, Vann Chau, Ashley Danguecan, Naddley
Désiré, Ting Guo, Dragana Ostojic-Aitkens, Shari Wade, Steven Miller, Tricia SamanthaWilliams. Originally published in IMIR
Research Protocoals (https.//www.researchprotocols.org), 04.10.2024. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in IMIR Research Protocoals, is properly
cited. The complete bibliographic information, a link to the original publication on https.//www.researchprotocols.org, as well
as this copyright and license information must be included.

https://www.researchprotocols.org/2024/1/e64216 JMIR Res Protoc 2024 | vol. 13 | e64216 | p. 14
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2024/1/e64216
http://dx.doi.org/10.2196/64216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39365658&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

