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Abstract

Diagnosis of CHD substantially affects parent mental health and family functioning, thereby
influencing child neurodevelopmental and psychosocial outcomes. Recognition of the need to
proactively support parent mental health and family functioning following cardiac diagnosis

to promote psychosocial adaptation has increased substantially over recent years. However,
significant gaps in knowledge remain and families continue to report critical unmet psychosocial
needs. The Parent Mental Health and Family Functioning Working Group of the Cardiac
Neurodevelopmental Outcome Collaborative was formed in 2018 through support from an R13
grant from the National Heart, Lung, and Blood Institute to identify significant knowledge gaps
related to parent mental health and family functioning, as well as critical questions that must be
answered to further knowledge, policy, care, and outcomes. Conceptually driven investigations are
needed to identify parent mental health and family functioning factors with the strongest influence
on child outcomes, to obtain a deeper understanding of the biomarkers associated with these
factors, and to better understand how parent mental health and family functioning influence child
outcomes over time. Investigations are also needed to develop, test, and implement sustainable
models of mental health screening and assessment, as well as effective interventions to optimise
parent mental health and family functioning to promote psychosocial adaptation. The critical
questions and investigations outlined in this paper provide a roadmap for future research to close
gaps in knowledge, improve care, and promote positive outcomes for families of children with
CHD.
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Introduction

The November, 2020 issue of Cardiology in the Young contains the inaugural five
manuscripts from the Cardiac Neurodevelopmental Outcome Collaborativel~> marking
the beginning of the partnership between the Cardiac Neurodevelopmental Outcome
Collaborative and Cardiology in the Young. In this issue of Cardiology in the Young,

this article is part of the first set of three papers from the Cardiac Neurodevelopmental
Outcome Collaborative R13 grant funded by the National Heart, Lung, and Blood Institute
of the National Institutes of Health of the United States of America, which defines the
research agenda for the next decade across seven domains of cardiac neurodevelopmental
and psychosocial outcomes research®-8:

Neurodevelopmental and psychological difficulties affect more than half the population
of individuals with complex forms of CHD.%-12 Efforts over the past decade to identify
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modifiable factors that influence the neurodevelopmental and psychological sequelae of
CHD have focused predominantly on surgical and perioperative variables;12 however,
individuals with CHD spend most of their developing years out of the hospital with their
parents, caregivers, and other broader family and social networks. Parent mental health,
parenting behaviours, and the family environment are known to exert a powerful influence
on child neurodevelopment, behavior, and emotional well-being13-14 and can exacerbate or
mitigate the effects of medical experiences on child outcomes.1®

Given the demands of parenting a child with CHD and repeated exposure to potentially
traumatic medical events,16-18 it is not surprising that parent mental health can be
substantially affected. CHD diagnosis and treatment often occur (or at least begin) during
the prenatal and early postnatal periods, a time when mothers and fathers are at heightened
risk for mental health difficulties,13-1%-21 and when the bond between infant and parent is
in the formative stages of development.22 A systematic review of mental health symptoms
in parents of children with CHD found that over 80% of parents report clinically significant
symptoms of posttraumatic stress, 30-80% report severe psychological distress, and 25—
50% report depression and/or anxiety.23 These rates of mental health symptoms far

exceed what is reported in the general population and are similar to other trauma-exposed
populations, including the military.24 Fewer studies have focused on fathers specifically,
but those that have suggest fathers may experience the stress of CHD differently from
mothers and exhibit different mental health symptoms.18.25.26 A growing literature suggests
that parent education level, household income, family structure, country of birth, and
language may also influence parent mental health following diagnosis of CHD.27:28 Elevated
parent distress within and beyond the perinatal period is associated with an increased

risk of emotional and behavioural difficulties and poorer health-related quality of life

in children with CHD.29-33 Moreover, parent mental health is often a stronger predictor

of child developmental outcomes than medical variables, including CHD severity and
surgical factors.29:33 psychosocial adaptation in the parents may reduce the risk for parent
mental health difficulties and promote positive child neurodevelopmental and psychosocial
outcomes.

Family functioning encompasses many facets of the family environment including
relationships amongst family members, parent—child attachment, and levels of conflict,
cohesion, adaptation, communication quality, and organisation.34:3> CHD has been shown
to influence family relationships, including parent—child, marital/partner, sibling, and
extended family relationships, as well as parenting style/practices.18:25:36.37 While many
families report increased family conflict, decreased communication, feelings of isolation,
and difficulties with parent—infant bonding following a diagnosis of CHD, others report
greater family cohesion and support.18:25:38 The financial burden of CHD and disruptions
to employment and family routine associated with long hospital stays and frequent medical
appointments likely influence family adaptation following CHD diagnosis as well.39:40

Recognition of the need to proactively support parent mental health and family
functioning to reduce suffering, promote psychosocial adaptation, and improve child
neurodevelopmental and psychosocial outcomes has increased substantially over recent
years.*1-44 pyblished research does not, however, provide the necessary evidence to
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determine the type, timing, or delivery mode of interventions most likely to improve parent
mental health and family functioning. Additionally, prior research has rarely focused on
identifying which difficulties are of greatest concern to parent stakeholders or exert the
strongest influence on child and family outcomes and are, therefore, of highest priority for
intervention.4546 Significant gaps in knowledge remain, and parents and families continue to
report critical unmet psychosocial needs.*

The Parent Mental Health and Family Functioning Working Group of the Cardiac
Neurodevelopmental Outcome Collaborative is comprised of multidisciplinary topic area
experts (in psychology, cardiology, nursing, social work) from three continents (North
America, Europe, Australia), a health disparities expert, and parent stakeholders (Table

1). This working group is one of the seven formed by the Cardiac Neurodevelopmental
Outcome Collaborative in 2018 to identify significant gaps in knowledge and critical
questions that must be answered to advance neurodevelopmental care and outcomes. The
effort was supported by a National Heart, Lung, and Blood Institute R13 grant awarded

to the Cardiac Neurodevelopmental Outcome Collaborative in collaboration with the Ann

& Robert H. Lurie Children’s Hospital of Chicago, which funded a 2-day meeting of
multidisciplinary, multinational experts, and patient/caregiver stakeholders in Kansas City,
Missouri. The specific goals of the Parent Mental Health and Family Functioning Working
Group were to identify: (1) significant knowledge gaps related to parent mental health and
family functioning within the context of CHD; (2) critical questions that must be answered
to further knowledge, policy, care, and outcomes; and (3) investigations needed to answer
these critical questions. Although parents and families of children with complex forms of
CHD requiring cardiac surgery during infancy were the primary focus of the working group,
recommendations may also apply to parents/families of children with milder forms of CHD,
as objective illness severity does not consistently predict mental health outcomes.2847 The
term “parent” in this context broadly refers to all primary caregivers including biological and
adoptive and long-term foster parents, and other adults serving in a primary caregiving role.
The term “family” includes both nuclear and extended family members. This paper presents
the top five critical questions identified by the working group (Table 2) and provides specific
recommendations for science and health policy to inform the next decade of research on
parent mental health and family functioning in CHD.

Critical Question 1: Which parent mental health and family functioning factors are
associated with child neurodevelopmental and psychosocial outcomes? How are these
associations mediated and/or moderated by additional factors?

Existing knowledge—A growing body of research indicates that parent mental health
symptoms are associated with poorer outcomes for children with CHD. Parent post-
traumatic stress, referring to specific psychological and physiological symptoms (e.g.,
flashbacks, avoidance, hyperarousal) following exposure to a traumatic event (e.g.,
witnessing their child go into cardiac arrest), is associated with lower psychosocial
functioning2? and quality of life30 for children and adolescents with CHD. Parenting stress,
which refers to the magnitude of stress in the parent—child system, is associated with greater
emotional and behavioural problems in children3247:48 and lower psychosocial functioning
in adolescents with CHD.2? Parent mental health symptoms are stronger predictors of child
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psychosocial functioning than medical or surgical factors,2%:33 and parent mental health can
influence parent report of child health-related quality of life.31:49 There is also preliminary
evidence that untreated mental health symptoms may influence mother—child interactions
(e.g., lower maternal responsivity, lower child positive interactivity) and increase the risk for
child developmental delay,>° consistent with the broader literature on maternal mental health
in non-CHD populations®1-53 and highlighting the need for interventions targeting parent
mental health symptoms.

Significant gaps in knowledge—While there is growing evidence that parent mental
health and aspects of the parent—child relationship influence the outcomes of children

with CHD, available studies have examined a range of parent mental health and family
functioning factors using a variety of measures, often in the absence of a theoretical model
to guide the selection of constructs and measures. Although a few researchers have proposed
theoretical models for families of children with CHD that could guide the selection of
constructs and measures,2’:>4-56 most studies do not select constructs or measures based

on an underlying theoretical model. Post-traumatic stress symptoms, parenting stress,
anxiety, and depression are distinct clinical problems that may influence child outcomes
through different mechanisms (e.g., overprotective versus disengaged parenting; emotionally
over-involved versus hostile family environment),14:57:58 put more work is needed to
understand these underlying mechanisms in families affected by CHD. Parent, child, and
environmental characteristics, such as sex, race, ethnicity, socioeconomic status, language
barriers, physical health, stigma, discrimination, social networks, and parental vulnerability,
are likely to moderate associations between parent mental health and child outcomes,2’

but these associations have not been adequately studied in families affected by CHD.
Without the use of a theoretical model to guide hypothesis generation, research design,

and outcomes measurement, the literature on parent mental and family functioning are
unnecessarily heterogeneous, study findings are difficult to synthesise, and it is unclear
which parent mental health or family factors are best to target in intervention design and
clinical care.2344.45

Investigations needed

(1) Ensurethat futureresearch is guided by a theoretical model.: Studies of parent
mental health and family functioning should have a clear rationale for the selection

of constructs based on a guiding theoretical model. Numerous existing models provide
conceptual foundations for the influence of parent mental health, family functioning, and/or
parenting on child outcomes (e.g., Double ABCX model, self-efficacy theory, parenting
stress model, control theory, attachment theory).5%-64 Investigators have adapted and tested
these models with high-risk families, including families of children with disabilities,>9:65-67
families of infants in the neonatal ICU,%8:69 families impacted by other paediatric illnesses
or developmental disorders,’%:"1 and families exposed to trauma.”273 Researchers have also
developed or adapted theoretical models specifically for families of children with CHD
including the Family Adaptation to Child Chronic lliness Model,>* Parental Satisfaction
and Wellness Model,® Paediatric Cardiac ICU Parental Stress Model, > and Parental Stress
and Resilience Model for CHD.27 The latter is the only published model to provide a
conceptual foundation for how parent mental health following CHD diagnosis influences
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child outcomes and includes environmental factors (e.g., neighbourhood, access to care)
that may contribute to health disparities. The process of model selection for a particular
study should be directly informed by study objectives and should include patient and parent
involvement to ensure the model and included constructs are perceived as meaningful and
relevant to those with lived experience.’”* As studies incorporate theory-driven methodology,
theoretical models can be adapted based on empirical evidence and ultimately validated for
families of children with CHD.

(2) Investigate potential mediators and moderators.: Future research should directly
examine potential mechanisms by which parent mental health and family functioning
influence outcomes for children with CHD, including attachment, co-regulation of

the physiological stress response, parent—child interaction, parenting style, and family
environment. Research should also include parent, child, and environmental characteristics
that may moderate associations amongst parent mental health, family functioning, and child
outcomes, such as sex, race, ethnicity, cultural factors, socioeconomic status, language,
physical health, discrimination, and social networks. Identification of mediators and
moderators will inform theory development and adaptation, help to identify targets for
intervention, and enhance our understanding of intervention effects.’®

(3) _ldentify measuresto assess constructswithin a selected theoretical

model.: Measures to assess constructs within a selected theoretical model should be
identified and utilised consistently in research. Investigators have conducted systematic
reviews summarising the psychometric properties of a wide range of measures (e.g.,

adult mental health, parent—child attachment and interaction, child social-emotional and
behavioural outcomes) with expectant parents, families of young children, and families
impacted by other chronic illnesses, 76-80 which can guide the selection of measures

for families affected by CHD. Some measures may require psychometric adaptation and
validation for use with families affected by CHD, such as those designed to capture
responses to a specific experience or environment. For example, the Parental Stressor
Scale: Neonatal ICU was adapted to measure stress resulting specifically from infant
hospitalisation,8! and the resulting measure (Parental Stressor Scale: Infant Hospitalisation)
was psychometrically evaluated with the parents of medically fragile, hospitalised
infants.82 Similar processes have been conducted with measures of post-traumatic stress
symptoms resulting from specific types of trauma.83 Parent and patient perspectives

should be incorporated into the selection and/or adaptation of measures to ensure that

they are clinically meaningful and acceptable to stakeholders.84 Measures should also be
linguistically and culturally appropriate and accessible for diverse families (e.g., available in
multiple languages, literacy levels, and modalities).

Critical Question 2: What methodologies can be used to investigate associations between
parent mental health and biological markers of stress?

Existing knowledge—Exposure to stress elicits a cascade of physiological responses.
The hypothalamic—pituitary—adrenal axis, for example, is particularly responsive to
psychosocial stress, with dynamic interaction between the brain, autonomic nervous system,
endocrine and immune systems, and the gut microbiome.8° Persistent high levels of
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psychosocial stress can result in a state of allostatic load: a physiological accumulation
of the effects of stress that may contribute to a range of adverse health outcomes, including
cardiovascular disease, neurocognitive decline, mental iliness, and mortality.85-90

Up to 80% of parents of children with complex CHD report high levels of psychological
stress and distress,23 potentially increasing the risk of developing allostatic load and its
consequences.2:27 Biomarkers of HPA axis functioning (e.g., cortisol) can be measured by
analysis of saliva, hair, skin, nail, stool, or blood samples, and have been used in studies
investigating a range of psychological outcomes, including symptoms of stress, anxiety, and
depression in children and adults.92-95 In CHD, preliminary research has found that prenatal
exposure to maternal stress and anxiety is associated with differences in foetal brain growth,
including smaller hippocampal and cerebellar volumes.%

Significant gaps in knowledge—There is a dearth of data on biomarkers of parental
psychological stress in CHD. The extent to which high levels of maternal prenatal

and postnatal psychological stress may influence health outcomes for mothers and their
children with CHD is an area of growing interest.2! In other populations, maternal
biological stress responses, such as HPA axis functioning in the perinatal period, have
been shown to influence offspring health outcomes across the lifespan, including the risk
of neurodevelopmental delay, and emotional and behavioural disorders, such as anxiety,
depression, and attention deficit hyperactivity disorder.”-101 There is, however, limited
psychobiological research directly investigating these associations in the context of CHD
and it is unclear which biomarkers, if any, may provide meaningful and reliable indications
of future health risk.21

In addition to elucidating the effects of stress on individual health outcomes, this line of
inquiry may also expand our understanding of the developing infant-parent relationship,
particularly in terms of emotion regulation and biobehavioural attunement in the context of
serious childhood illness.192 Oxytocin, for example, has been widely studied as a biomarker
of emotional co-regulation in parent—child dyads without CHD and has been associated

with child developmental disorders such as autism spectrum disorder.193.104 Higher maternal
oxytocin levels have also been linked to more affectionate parenting behaviours, lower blood
pressure, and lower stress; however, the role of oxytocin in the context of parent—child
bonding and attachment, and the accuracy of measurements in mothers of infants with

CHD, have yet to be determined.19° Interest in the potential role of the microbiome is

also growing, but to our knowledge, no published studies have examined the link between
parental psychological stress and the developing infant gut microbiome in CHD, though
studies are underway and may potentially provide strategies to augment existing therapies,
such as the use of probiotics.106:107

Investigations needed

(1) Establish an evidence base for the use of stress biomarkersin research with
parents and their children with CHD.: While the association between maternal
biomarkers of psychological stress and child neurodevelopment and mental health has been
investigated in other populations, an evidence base in CHD has yet to be established. Factors
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such as cost, participant burden, scepticism about clinical usefulness, and limited expertise
in the field contribute to slow progress. Studying the interplay between psychological
responses and physiological processes in CHD may provide a more comprehensive
understanding of the mediators and moderators of parent and child mental health outcomes,
and support the design and implementation of timely, tailored interventions.2

(2) Investigate associations between biological, psychological, and social responsesto
stressand distressin parents and their children with CHD.: Aligned with the National
Institutes of Health Symptom Science Model,198 a comprehensive understanding of the
underlying biological processes associated with psychological stress may yield improved
diagnostic tools, prevention and intervention opportunities, and treatment approaches. To
maximise impact, this work should also explore the potential differential effects of acute
versus chronic stress (or allostatic load), and the existence of particularly “sensitive” periods
when stress may have the strongest influence on health outcomes (e.qg., during foetal
development and early infancy).89 It is well established that exposure of an individual to

a stressor elicits a physiologic stress response, and studies in mental health are revealing
associations of stress biomarkers with mental health symptoms and diagnoses. For example,
recent pilot studies suggest salivary cortisol and heart rate variability may serve as non-
invasive biomarkers of stress in infants with CHD and their mothers.105:109-111 | arger
investigations of the associations of stress biomarkers with mental health symptoms within
the context of CHD is an important next step.

Critical Question 3: How do parent mental health and family functioning change and
influence child neurodevelopmental and psychosocial outcomes over time? Which parent,
child, and environmental factors mediate and moderate the trajectories of parent mental
health and family functioning?

Existing knowledge—The small number of studies examining parent mental health
across multiple time points after CHD diagnosis suggest psychological symptoms

and physical manifestations change over timel12-115 and predict future child
neurodevelopmental and psychosocial outcomes.2%:3248 Stydies have not longitudinally
studied family functioning in CHD samples, but research with other patient populations
suggests that changes in parental roles and responsibilities, in the quality and/or status

of the relationship between parents, financial strain, and child medical care needs may
influence family functioning.116:117 Qualitative and survey-based research with parents of
children with CHD has identified unique stressors specific to different phases of care (e.g.,
alterations in parental role within the ICU; difficulties with feeding and weight gain after
hospital discharge; balancing protection with independence during the transition to school;
navigating neurodevelopmental and learning challenges during school age; redefining the
parental role during transition to adult care), and these may correlate with fluctuations in
parent mental health, parenting behaviours, and family functioning.16:25.118-123 However,
not all parents and families exhibit long-term problems.124 Preliminary research has begun
to identify protective parent, child, and environmental resilience factors that moderate parent
mental health effects and promote psychosocial adaptation and quality of life,18.27.30.123,124
In general, research indicates that parent perceptions of child illness, coping strategies,
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perceived social support, and socioeconomic status are stronger predictors of parent mental
health outcomes than objective illness characteristics.32:125.126

Significant gaps in knowledge—Investigators have predominantly assessed parent
mental health and family functioning following diagnosis of CHD through cross-sectional
studies and there remains much to be learned regarding how experiences fluctuate over
time, when parents and families may be at greatest risk, and to what extent the associations
between parent mental health and child outcomes are causal. Given that CHD is a lifelong
condition, a snapshot of parent mental health and family functioning at one point in time
(e.g., pregnancy) and in one setting (e.g., intensive care) may not accurately represent a
family’s holistic experience over time, nor the full range of outcomes for a child. While
cross-sectional studies have begun to identify parent, child, and environmental factors that
may moderate parent mental health and quality of life outcomes, 1827 how they interact
synergistically and their relative weights are still not entirely understood. Additionally,
very few studies have examined protective factors or psychosocial adaptation over time in
families affected by CHD.127

Investigations needed

(1) Conduct longitudinal research to evaluate relationships between parent

mental health, family functioning, and child neur odevelopmental and psychosocial
outcomes.: To better inform intervention, we recommend assessment of parent mental
health, family functioning, and child neurodevelopmental and psychosocial outcomes over
time within longitudinal cohort studies. Measures of parent mental health and family
functioning should be included as early as the prenatal/postnatal periods and throughout
childhood and adolescence. Inclusion of standardised measures assessing early effects will
yield immediate clinical value and also provide longitudinal data for understanding lifespan
trajectories. Cohort studies should include diverse and representative samples (including
fathers, families with a lower socioeconomic status or non-traditional family structures,
diverse racial and ethnic populations, rural populations) across multiple regions to ensure
generalisability of results to diverse populations and identification of sociodemographic
moderators that influence trajectories of parent mental health and family functioning.128

(2) Leverage multisiteclinical registriesto collect data on parent mental health,
family functioning, and child neur odevelopmental and psychosocial outcomes.: Given
the extensive resources required to conduct longitudinal cohort studies and the value of
secondary data collected as part of routine care,129-132 we recommend that multisite clinical
registries be leveraged whenever possible to collect data on parent mental health, family
functioning, and child neurodevelopmental and psychosocial outcomes. An increasing
number of paediatric cardiac centres provide neurodevelopmental and psychosocial
assessments as part of routine care for children with CHD and their families,342 and
clinical registries in North America, Europe, Australia, and New Zealand have recently
been developed or expanded to include these data.2:130.131.132-134 A5 an example, the
Cardiac Neurodevelopmental Outcome Collaborative clinical registry launched in 2019 as
a module of the Pediatric Cardiac Critical Care Consortium and Pediatric Acute Care
Cardiology Collaborative registries and may serve as a valuable resource for researchers
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interested in studying parent mental health and family functioning in relation to child
neurodevelopmental and psychosocial outcomes over time.2 However, disparities in access
to neurodevelopmental and psychosocial services must be addressed to ensure equitable
healthcare and diverse samples.135.136

(3) Utilise qualitative and mixed methods to under stand the experiences of families
over time.: Qualitative and mixed methods (i.e., integrating quantitative and qualitative)

are recommended to obtain a comprehensive understanding of parent and family lived
experiences over time, as well as the range of responses elicited by stress, life events,
transitions in care, or discrimination.13” These approaches may be particularly helpful for
better understanding the experiences of groups previously under-represented in research
(e.g., fathers, families with a lower socioeconomic status, diverse racial and ethnic
populations, LGBTQ communities, rural populations), and may also further our knowledge
of understudied constructs and outcomes, such as which family functioning factors are likely
to be protective, or how parents define and experience resilience, post-traumatic growth, and
psychosocial adaptation.

Critical Question 4: How and when should parent mental health and family functioning be
assessed in clinical care settings?

Existing knowledge—The need for routine assessment of parent mental health and
family functioning to identify at-risk families who may benefit from increased support to
promote psychosocial adaptation is well described in the literature,23:31:42,140.141 ang formal
recommendations from the Association for European Pediatric and Congenital Cardiology
Psychosocial Working Group,*! Australian National Strategic Action Plan for Childhood
Heart Disease,142 and American Board of Pediatrics*3 include screening and assessment of
parent mental health as crucial components of CHD care. There is an extensive literature on
models of screening and assessment for family psychosocial risk and psychological distress
within other paediatric illness populations,143:144 and recent papers provide preliminary
support for their applicability to parents of newborns with prenatally diagnosed birth
defects in the early post-partum period,14® parents of children with CHD following cardiac
surgery,146-147 and parents of children who underwent heart transplantation.148 In addition,
a trial evaluating a family-based mental health screening and stepped care model within
paediatric cardiology is underway in Australia.#2:4

Significant gaps in knowledge—Although the importance of routinely assessing parent
mental health and family functioning within the context of CHD is well understood, existing
research has not defined which specific aspects of mental health and family functioning
should be assessed at which time points. Screening efforts to date have focused primarily

on parent and family risk factors, with less emphasis on protective factors to promote
psychosocial adaptation and positive child neurodevelopmental and psychosocial outcomes.
Additionally, factors impacting the feasibility and acceptability of screening parents of
children with CHD within routine clinical practice, and facilitating access to mental health
services following a positive screen, have not been adequately explored. Finally, it is not
known whether screening results in improved outcomes for families of children with CHD,
and whether these outcomes are similar across diverse groups.
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Investigations needed

(1) Identify the optimal tools and timing for routine screening and assessment of

parent mental health and family functioning in clinical care settings.: Informed by

theoretical models and psychometric studies (Critical Question 1) and by widespread efforts
to promote mental health screening in health care settings,141:143.149-151 rasearch must
identify the optimal tools for routine screening and assessment of important parent and
family risk and resilience factors within the CHD population. Screening and assessment
tools should screen for constructs that are clinically meaningful to parents and families,138
gather information from multiple members in the family system,152 emphasise building

a family resilience framework,153 consider potential financial burden and opportunity
costs,3940 and be available and provide accommodations for use across languages, cultures,
and ability levels. Building on knowledge regarding longitudinal trajectories of parent
mental health and family functioning (Critical Question 3), research must also identify
optimal time points for routine screening and assessment, such as times when families are
likely to be at greatest risk or during windows of opportunity for promoting psychosocial
adaptation.

(2) Determinethefeasibility and acceptability of screening and assessment processes
for diverse stakeholders.: Qualitative and mixed methods approaches may be helpful for
obtaining the perspectives of diverse stakeholder groups (e.g., parents, physicians, social
workers, clinic staff) regarding screening/assessment processes and strategies for connecting
families with the appropriate supports following a positive screen.84137 Evidence-based
online or mobile screening applications have demonstrated feasibility and acceptability in
other high-risk populations such as military veterans,154 children affected by war,1%° and
patients with cancer,2%6 and could be adapted and tested with families of children with CHD.

(3) Evaluate whether routine screening of parent mental health and family
functioning increases access to care and improves outcomes.: Rigorous studies are
needed to evaluate the clinical efficacy and cost-effectiveness of routine screening of parent
mental health and family functioning in both the short- and long term. Barriers to disclosing
mental health need to medical providers!®’ and to accessing mental health assessment and
intervention services following a positive screen are common58:159 and must be identified
and addressed for diverse families impacted by CHD. In particular, studies should evaluate
whether routine screening processes reduce existing ethnic, racial, and socioeconomic
disparities in identifying risks and accessing services within the CHD population. 135136
Research should also identify the resources necessary to implement family psychosocial
screening within paediatric cardiology. Based on studies evaluating mental health screening
in perinatal settings,14°160 mental health providers embedded within the health care practice
and staff trained to respond to urgent mental health needs seem to be critical components of
an efficacious screening process.
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Critical Question 5: How and when should interventions be offered to bolster parent
mental health and family adaptation, and optimise child neurodevelopmental and
psychosocial outcomes?

Existing knowledge—Two recent systematic reviews synthesised and critically appraised
evidence on the efficacy of psychological interventions for parents and families of

children with CHD.#4:45 Interventions vary widely in terms of therapeutic approach (e.g.,
education and parenting skills training, promoting parent-infant interaction and bonding,
early paediatric palliative care). Tested interventions demonstrated reductions in maternal
anxiety, with mixed evidence of efficacy for other parent (e.g., depression) and child

(e.g., neurodevelopment, feeding) outcomes. Notably, very few studies included fathers or
racial and ethnic minorities. Research examining parent preferences indicates that parents
want interventions focused on direct management of parent mental health symptoms.46

In addition, parents want peer support provided by other experienced parents as well as
education on how to effectively communicate with medical teams, advocate for their child’s
needs, and partner in their child’s medical and developmental care during hospitalisation.46
Studies on parent preferences for communication and decision-making suggest that candid
medical information delivered over time, sensitivity to cultural and linguistic diversity,
provider validation of emotional responses and needs, and acknowledgement of the impact
of medical care on the family can be helpful for mitigating parent stress.46:161,162

Significant gaps in knowledge—L.iterature on the development, adaptation, and
implementation of interventions targeting parent mental health and family functioning in
CHD is still in its infancy and many knowledge gaps remain. Existing interventions for

this population are heterogeneous in terms of content, dose, timing, delivery format, and
target outcomes, and the comparative effectiveness, feasibility, and cost-effectiveness of
various intervention approaches and mechanisms of action are unknown. The needs of
fathers, racial and ethnic minorities, and LGBTQ communities have not been specifically
targeted, and strategies to increase the participation of under-represented groups in CHD
intervention research have not been well-defined. Numerous family-based interventions have
been developed and tested for other high-risk populations,163 yet few studies have examined
the extent to which these interventions can be successfully adapted and delivered to families
affected by CHD. Despite the growing literature on parent preferences for intervention,
support, and communication,17:2546.161,162,164 formalised peer support interventions have
not been developed or evaluated for their impact on parent mental health, and studies
exploring effective models of parent—provider communication and shared decision-making
are very limited in CHD.162 Cultural nuances regarding parent preferences for support and
communication have also not been adequately explored.16% Importantly, there is an absence
of rigorous randomised controlled trials designed to determine the efficacy of family-based
interventions for improving parent mental health, family functioning, and ultimately child
neurodevelopmental and psychosocial outcomes in CHD.44:45

Investigations needed

(1) Evaluateinterventionsusing rigorousrandomised controlled efficacy trials,
followed by effectivenesstrialsthat quide real-world implementation.: A recent
systematic review and best practice statement strongly endorses the provision of mental
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health interventions for parents of infants with CHD during ICU admission.*# In order

to implement evidence-based interventions in clinical care settings, this recommendation
first requires the establishment of efficacy through use of tightly controlled randomised
clinical efficacy trials using validated and theory-based outcome measures. Once efficacy
is established, effectiveness trials that are designed to answer questions about real-world
implementation and inclusive of economic evaluation are an essential next step. It is
important to note here that while efficacy and effectiveness trials are distinct and equally
important steps in the development of evidence-based behavioural treatments, efficacy
trials can be designed with effectiveness in mind by considering the setting to which the
intervention will be eventually delivered.166-167 For example, evaluating a mode of delivery
(e.g., telehealth) that is likely to be both cost-effective and implementable.168 Multicentre
studies are required to ensure adequate population diversity and adequate sample sizes.
The “trial within a registry” method, which uses clinical registries as data platforms for
randomised clinical trials, has been proposed as a way to leverage existing data, decrease
research study costs, and enhance generalisability across settings.169

(2) Adapt interventions developed for other high-risk populations and deter mine
optimal intervention content, format, timing, and dose.: Using the literature with
perinatal and neonatal ICU populations as a foundation may expedite the development of
interventions in CHD.170-172 Cognitive-behavioural approaches have demonstrated efficacy
for these high-risk populations and warrant adaptation to and testing with parents of children
with CHD.171.173 Transdiagnostic interventions, referring to those treatments that target

the core maladaptive processes underlying many mental health disorders (e.g., mindfulness-
based interventions, acceptance and commitment therapy),1’4 have also shown promise for
reducing depression, anxiety, and trauma for mothers of infants in the neonatal ICU17>

and could be adapted and tested for parents of children with CHD during the prenatal
period, during hospitalisation, and after hospital discharge.176:177 Family integrated care,
which enables parents to become primary caregivers in the neonatal ICU, has been found

to decrease parent stress and anxiety and could be adapted for cardiac inpatient settings.1’8
Interventions that have been shown to improve parent mental health, family functioning,
and child outcomes by teaching parents skills to manage child emotional and behavioural
problems may warrant adaptation for families of preschool and school-age children with
CHD.178-181 The process of adapting existing interventions and determining optimal
content, format, timing, and frequency should be conducted in accordance with established
guidelines166.182.183 and cultural and linguistic competencies'84 and in partnership with
parent and clinician stakeholders to ensure that the resulting intervention is acceptable and
feasible and targets meaningful outcomes.”® The adaptation process should conclude with
full-scale efficacy trials followed by effectiveness trials as described above.

(3) Explorethe effects of incorporating shared decision-making and peer support
into interventions.: A clinical report from the American Academy of Pediatrics describes
a systematic approach to the implementation of shared decision-making for children with
disabilities, which includes involving children in decisions about their care and developing
decision-support tools and technologies.18 This may be a useful framework from which
to develop, adapt, and evaluate communication and shared decision-making resources for
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children with CHD and their parents. Importantly, preferences for shared decision-making
are likely to differ across cultural, racial, and ethnic groups,88 and the concept may be
incongruent with some cultural values. The process of shared decision-making is also
likely to change throughout phases of care and with increased child age.187 Studies should
evaluate the impact of shared decision-making on parent, family, and child outcomes at key
transition points, from the time of initial diagnosis through the transition to adulthood.
Additionally, those designing or adapting interventions should consider incorporating
formalised peer support, with a focus on diversity and representation, to enhance parent
outcomes including perceived social support, confidence, and empowerment.188 Hospital—
community partnership activities, such as patient/family advocacy groups, summer camps,
and family education days, are promising methods for the delivery of peer support,188.189
but require further evaluation with diverse peer mentors/mentees, including long-term
follow-upl8® and examination of sex and cultural differences regarding preferences for peer
support.25

(4) Exploretechnology-based modes of intervention delivery.: Behavioural intervention
technologies, such as mental health and wellness interventions using web-based programmes
and videoconferencing techniques, should be considered given the potential of new
technology to increase access and reduce barriers to behavioural healthcare for families.190
Interventions demonstrated to be efficacious and effective with families of children

with CHD could be translated into technology-based interventions.191-195 Alternatively,
behavioural intervention technologies could be incorporated in the early stages of
intervention development.196:197 The extent to which technology-based interventions can
reduce disparities in access to behavioural healthcare for under-represented groups should be
specifically evaluated.

Cross-cutting themes—Several themes cut across the five critical questions outlined
above. Representation of patients, parents, and families from diverse backgrounds is critical
to understanding how race, ethnicity, culture, sex, socioeconomic status, LGBTQ identity,
implicit bias, discrimination, and other factors influence and potentially contribute to health
disparities in parent mental health, family functioning, parenting and child outcomes in
CHD. The feasibility, acceptability, efficacy, and effectiveness of mental health screening,
assessment, and intervention strategies are likely to differ across diverse populations,

and appropriate tailoring and adaptation are essential. Strategies that have been effective

in increasing sample diversity (including non-English-speaking participants) for other
populations should be utilised or adapted for studies of parent mental health and family
functioning in CHD.198-201 Health system diversity with regard to structure, financing, and
policy (both within and across nations) and disparities in access to health insurance also
influence how physical and mental health services are delivered to children and families, and
which barriers to care are likely to be most salient.202-204 These issues must be considered
when designing and implementing efficacy and effectiveness trials and quality improvement
initiatives related to parent mental health and family functioning. Despite the critical

need for increased knowledge of parent mental health and family functioning following
CHD diagnosis, much of the prior research on this topic represents cross-sectional,
survey-based studies, single-centre qualitative investigations, secondary analysis of existing
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data, and/or controlled trials with high risk of bias, and primarily with English-speaking
White mothers.234445 |nnovative methodological approaches and technological advances in
electronic data capture, biomarker-based approaches, screening and assessment processes,
tightly controlled efficacy trials, and implementable intervention strategies must be applied
to advance knowledge, clinical care, and outcomes for families of children with CHD.

Conclusions

Neurodevelopmental and psychological difficulties are amongst the most common
comorbidities of individuals with CHD. While a complex constellation of factors contributes
to individual outcomes, parent psychosocial factors are foundational elements contributing
to child health and well-being. Caring for a child with complex forms of CHD places
significant demands on parents with strong evidence for parent vulnerability to high levels
of acute and persistent psychological stress. The limited number of published mental health
interventions for parents of children with CHD provide preliminary evidence of efficacy

in reducing maternal distress and improving coping and psychosocial adaptation, but there
remain substantial knowledge gaps, particularly in terms of the efficacy and effectiveness of
interventions in improving paternal and child mental health, or outcomes for families from
culturally- or linguistically diverse backgrounds, LGBTQ communities, or low-resource
settings.

After a comprehensive review of the literature and extensive stakeholder engagement, the
Parent Mental Health and Family Functioning Working Group identified five priorities to
guide the advancement of research, clinical practice, and health policy:

1 Conceptually driven investigations using reliable and validated measures to
identify parent mental health and family functioning factors with the strongest
influence on child neurodevelopmental and psychosocial outcomes and health-
related quality of life;

2. Interdisciplinary collaborations to elucidate the psychobiological underpinnings
of neurodevelopmental and psychosocial deficits in children with CHD,
including a deeper understanding of the biomarkers associated with these
outcomes;

3. Trajectories of child, parent, and family mental health, and the individual and
environmental factors that may influence pathways to both risk and resilience, as
well as identification of “sensitive” or “critical” periods when intervention may
be of greatest benefit;

4, Development, trial, and implementation of sustainable models of mental health
screening and assessment with capacity for tailoring to a range of settings and
cultures; and

5. Establishment of a suite of efficacious and effective interventions to optimise
parent mental health and family functioning in order to promote psychosocial
adaptation to achieve the best possible neurodevelopmental and psychosocial
outcomes for children with CHD.
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These ambitious priorities highlight the diverse and often unmet mental health needs of
families of children with CHD and provide a roadmap for the future of our field. With
patients, families, researchers, clinicians, policymakers, and industry leaders working in
strong partnership, we are set to change the landscape of mental healthcare — and outcomes
— for people of all ages with CHD and their families.
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