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ABSTRACT
One percent of infants born have CHD making it the most common congenital anomaly.
Of those infants born with CHD, 1% have a functionally single ventricle. This type of
heart defect requires three palliative heart surgeries, the first within seven days of birth,
the second at 4-6 months, and the third at 2-5 years of age. Parents endure emotional
trauma from witnessing their child in life-sustaining care, experiencing reoccurring
hospitalizations, and the evolving reality of having a child with a chronic illness. Parent
trauma impacts typical experiences for the parent and the infant resulting in impaired
coping, bonding, and confidence. The infant may have problems with feeding or
neurodevelopment. Parents with unresolved trauma may be less engaged in medical care,
which is a predictor of later infant outcomes. The purpose of this study is to describe the
levels of parent post-traumatic stress before and after their infant’s second palliative
surgery for SVCHD. A descriptive correlational, longitudinal design was used. The post-

traumatic stress disorder checklist revised for the DSM-5 (PCL-5) was administered via

il



Research Electronic Data Capture (REDCap) to 22 parents before and after the second
palliative heart surgery.

Descriptive statistics were used to evaluate and describe the demographic data and the
level of post-traumatic stress at the two-time points. The Wilcoxon signed-rank test was
used to determine the relationship between the two PCL-5 scores. There were positive
PCL-5 scores present pre-surgery and post-surgery. Most of the scores (n=13, 59%)
decreased between surgery one and two, although we did not have the statistical power to
make definitive conclusions from the data. An inverse association between the PCL-5
scores and income and level of education was noted. The timing of the surveys
introduced many factors beyond the control of the study team. Future research should

seek scores at consistent time points not bound by surgery.
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CHAPTER 1
INTRODUCTION

Approximately 1% of infants born have CHD, and an estimated 1% have SVCHD
(Roger et al., 2012). Infants born with SVCHD typically follow a staged palliative
surgical approach, with the first surgery within 7-10 days of life, the second around 4-6
months of age, and the third between 2-5 years of age (Anderson et al., 2015). Infants
depend on their parents or other primary caregivers for all care at home, and research has
shown that parents with increased stress are less attuned to their child’s needs
(McKechnie et al., 2016). Parents of infants with SVCHD bear witness to and endure
trauma from the emotional response following exposure to distressing events during their
infant’s hospitalization (Cantwell-Bartl & Tibballs, 2013; Muscara et al., 2015). This
chapter will include an overview of the proposed study, the single ventricle surgery
pathway, the theoretical framework, the significance, and innovation.

Study Purpose and Specific Aim

The purpose of this study is to measure, describe, and compare levels of parent
post-traumatic stress before and after their infant’s second palliative heart surgery for
SVCHD. Existing research focuses on one point in time or does not provide consistent
conditions with SVCHD and the use of a home monitoring program. This research aims
to use a validated tool to measure posttraumatic stress symptoms at two points during the

SVCHD parent journey to illuminate areas for improvement further.



Research Questions
RQ #1: What is the level of parental post-traumatic stress measured two to four
weeks before their infant’s second palliative heart surgery?
RQ#2: What is the level of parental post-traumatic stress two to four weeks after
discharge following their infant’s second palliative heart surgery?
RQ#3: What is the difference in parental post-traumatic stress level before and
after their infant’s second palliative heart surgery?
Hypothesis: Post-traumatic stress levels will increase after the second palliative
heart surgery.
RQ#4: What demographic variables are the mediators and moderators of the
findings?
Definitions of Terms
This dissertation proposal includes a mixture of multidisciplinary subjects, so this
section includes definitions to clarify the meaning of several key terms.
¢ Single Ventricle Congenital Heart Disease (SVCHD): Anatomical
difference in the heart present at birth that causes the heart to
physiologically function with one ventricle (Allen et al., 2016).
e Congenital Heart Disease (CHD): A broader term referring to anyone born
with an anatomical difference in the heart present at birth (Triedman &
Newburger, 2016).
e Parent or caregiver: These terms was used interchangeably throughout this

text to refer to the person or persons who provide care for the infant at



home. I acknowledge that the parent is not always the primary infant
caregiver.

Trauma: Emotional response to distressing experiences for families,
specifically parents, throughout the diagnosis and treatment course that
follows on the journey to home for an infant with congenital heart disease
(Helfricht et al., 2008; Muscara et al., 2015).

Interstage: The time between surgery one (or birth) and surgery two for
infant’s with SVCHD who follow a staged surgical palliation.
Posttraumatic Stress Disorder: Diagnosis requires exposure to a traumatic
event plus invasive symptoms related to the trauma such as dreams,
flashbacks, or physiological reactions to trauma triggers (“Trauma and
Stressor Related Disorders,” 2013).

Transition: Transition is a time of change from stability that occurs in
diverse experiences (Meleis, Sawyer, Im, Hilfinger Messias, &
Schumacher, 2000). Transition can relate to many status variations
including the change of environment, responsibility, status, development,
or subject (March & Keim-Malpass, 2018; Meleis et al., 2000). Transition
in this inquiry is complicated, since the caregivers may be experiencing
concurrent forms of transition; however, the main transition subject was
that of responsibility in caring for their child with complex medical

needs.



e Community pediatric care providers: Those primary care providers who
attend to typical baby medical needs (vaccines, nutrition, acute illness)
including advanced practice nurses, family practice physicians, and
pediatricians.

e Hand-off Process: The report or check out procedure used when
transferring care to another medical provider.

The Single Ventricle Surgery Pathway

Until the invention of the Blalock-Taussig shunt in the early 1980s, there were no
medical options available to infants born with a single ventricle (Sarajuuri et al., 2012).
Through early research, the single ventricle surgical pathway evolved to include three
staged surgeries over the first 2-5 years of life that effectively separate the arterial and
venous circulatory systems (see figure 1). After that invention, early research focused on
operative and immediate postoperative care resulting in these infants surviving to new
milestones such as discharge home from the hospital (Brown & Smith, 2018; Sarajuuri et
al., 2012; Tregay, Wray, et al., 2016). As these babies were discharged to home, a new
problem emerged including death during the interstage period (Oster et al., 2015). Home
monitoring programs started to increase infant interstage survival and have demonstrated
a sustainable impact with a 95% interstage survival rate across 65 surgery centers in the
United States (Nieves et al., 2018).
First Palliative Surgery

Shortly after birth, infants with SVCHD are started on intravenous medication,

keeping the ductus arteriosus open so that they can maintain adequate cardiopulmonary



circulation (Rao, 2019). They then need a surgical intervention ideally in the first 7-10
days of life to ensure adequate pulmonary blood flow (Ghanayem et al., 2012). This
surgery requires the addition of a shunt to carry blood from the heart back to the lungs for
oxygenation. The shunt requires the single ventricle of the heart to work twice as hard
pumping to a parallel circulation that delivers blood back to the body and lungs
(Ghanayem et al., 2012). A subset of these infants will also require a more invasive
surgery requiring reconstruction of the aorta, also known as a Norwood surgery
(Anderson et al., 2015). Other infants are born with a more balanced circulation with
adequate blood flow to the lungs and the body, so they may not require an initial surgical
intervention. Others will have a hybrid surgical approach with pulmonary artery banding
and patent ductus arteriosus stent (Rao, 2019). Some other patients may have cardiac
anatomy, such as Tetralogy of Fallot, that is amenable to biventricular repair with growth,
or the second surgery (full repair versus palliative long-term approach) may be unclear
until the infant is older. For this dissertation research, all these scenarios were referred to
as palliative surgery.
The Interstage Period and Home Monitoring

The time after the first palliative surgery and before the second palliative surgery
is known as the interstage period. During this time the infant has increased risk of
morbidity and mortality. Mortality was reported as high as 20% before the initiation of
comprehensive home monitoring programs (Ghanayem et al., 2012). The standard of care
is that infants who are discharged home during the interstage period are followed by

multidisciplinary home monitoring teams (Nieves et al., 2018; Shirali et al., 2016). Home



monitoring teams utilize nurses (registered nurses and advanced practice nurses) for daily
monitoring work (Bingler et al., 2018). These programs allow parents to document and
share weight, oxygen saturation, heart rate, input, output, videos, and any other concerns
with the team enabling the infants to go home while they grow in preparation for the
second palliative surgery (Ghanayem et al., 2012; Nieves et al., 2018; Shirali et al.,
2016). Initially, this monitoring data was recorded with paper and pencil and shared once
per week with the team (Bingler et al., 2018). Now, this data is commonly shared
instantaneously utilizing a mobile health (mHealth) application, thus allowing data
review by the home monitoring team to happen more quickly (Bingler et al., 2018). The
addition of the electronic transfer of home monitoring data to the team further reduced
the infant interstage period mortality rate to just 4.6% with the most recently published
data (Kaplinski et al., 2020).
Second Palliative Surgery

The second heart surgery usually occurs between 4 and 6 months of age. This
surgery is called the bidirectional Glenn, which includes removal of the superior vena
cava from the heart which is anastomosed directly to the pulmonary artery (Rao, 2019).
This anastomosis provides a reliable source of pulmonary blood flow that was previously
supplemented via the shunt. The surgery usually includes other elements such as ligation
of the main pulmonary artery, atrial septectomy, or Damus-Kaye Stansel procedure (Rao,
2019). The usual length of hospital stay following this surgery is 7-10 days followed by

home monitoring which is typically completed within one month after the surgery.



Third Palliative Surgery

The third surgery, the Fontan, takes place between 2 and 5 years of age. This
surgery completes the long-term single ventricle circulation by connecting the inferior
vena cava up to the pulmonary arteries. Following this surgery, the venous blood
circulates without the assistance of a muscular pump (the heart) (Pundi et al., 2015).
Thus, the blood going to the lungs is mostly non-pulsatile. This single ventricle
circulation is still not normal, with the system now relying on passive pulmonary blood
flow (Pundi et al., 2015). Long term, this circulation system has a known risk of
complications such as plastic bronchitis, protein-losing enteropathy, heart thythm
disturbances, and liver cirrhosis (Rychik, 2010). These complications could result in the
need for surgical revisions or even require orthotopic heart transplant (Pundi et al., 2015).
Figure 1

The Single Ventricle Surgical Pathway

First Second Third
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Biventricular Repair

Some patients who need an initial palliative procedure may be candidates for a
biventricular cardiac repair as a second or third surgery. Patients who are high risk as a
neonate, who have borderline ventricular size, or who may need more time to grow to tell
which surgical pathway is best may have an initial palliative cardiac procedure (Andersen
et al., 2020; Sojak et al., 2019). High risk infants include those that are preterm, low birth
weight, or have multisystem concerns (Fraser et al., 2001; Sojak et al., 2019). In that
case, these infants have mixing of arterial and venous blood, thus lower oxygen
saturations. This kind of staging is used with a variety of heart lesions. The staging
allows time for cardiac ventricular growth and may mean the infant is then a candidate
for a biventricular repair (Andersen et al., 2020). Avoiding long term single ventricle
palliation with patients who are candidates is preferred since (as previously discussed
here) there are known complications with long term single ventricle circulation
(Andersen et al., 2020).

Theoretical Framework

Meleis’s transitions nursing theory guided the proposed research by providing a
research-validated roadmap of the transition experience. The specific timepoints and
subject of research are guided by the transitions theory, which suggests that a time of
transition is a time of increased vulnerability (Meleis et al., 2000). The timepoints during
the interstage period and then after the second surgery are also directed by the theory
since these points include multiple concurrent transitions. Critical points are one of the

properties of transition (Meleis et al., 2000), By exploring the topic of posttraumatic



stress, the proposed research is exploring the transition conditions for the infant and the
patterns of response for the parent. The transition process, as proposed by Meleis, also
informs the descriptive correlative method of research. The property (critical time point)
and condition (parent trauma on the infant) of the transition contributes to the pattern of
response (increased parent trauma). In this way, the research has a theoretical basis for
measuring the trauma at different time points.
Significance

The significance of the problem of parent trauma before and after their infants
second palliative heart surgery includes the cost, the incidence, the child’s long-term
outcomes, parent’s psychosocial wellbeing, and the outcomes due to unresolved trauma.
Much of the published research literature for this population focuses on the infant during
the interstage period (Bingler et al., 2018; Gaskin, 2018; March & Keim-Malpass, 2018;
Shirali et al., 2016).
Cost and Incidence of SVCHD

The staged palliative surgical approach is costly, with most of the hospital
expenses for CHD incurred in the first year of life (Simeone et al., 2015). Further,
SVCHD ranks in the top ten most expensive pediatric diagnoses (Huang et al., 2017).
The Center for Disease Control and Prevention reported in a morbidity and mortality
report on inpatient hospital costs that hypoplastic left heart syndrome has the highest
median inpatient cost of any congenital anomaly (Arth et al., 2017). In a five year
retrospective data review, Simeone et al. (2015) found that CHD cost almost $60 million

a year. These costs add stress to the families and the healthcare system (Connor et al.,



2010; Huang et al., 2017). Cost is an important indication for families of children with all
CHD as 89% of families report feeling troubled by the medical costs (McClung et al.,
2018). The costs for the families and their infants persist past the financial burden.
Long Term Outcomes

Since surgical techniques and postoperative management are significantly
improved over the last 40 years, most infants born with CHD will live into adulthood
(Oster et al., 2013). Consequently, the research focus has shifted to improving the quality
of their life. Children with CHD are known to have neurocognitive delays, decreased
functional status, decreased academic performance, and psychosocial struggles (Bucholz
et al., 2020; Gerstle et al., 2016; Marino et al., 2012; Oster et al., 2017). These struggles
may be in part due to the early influences of the parent on the child (Lisanti, 2018).
Parents of children with CHD struggle with post-traumatic stress disorder (PTSD),
anxiety, and depression, among other psychosocial concerns (Cantwell-Bartl & Tibballs,
2013; Golfenshtein et al., 2022; Woolf-King et al., 2017). Having a child with CHD can
cause dysfunction within the whole family unit, with impacts on parents, siblings, and
even grandparents (Jackson et al., 2015; Rempel et al., 2013; Wray et al., 2018). The
literature has primarily included infants with the single ventricle hypoplastic left heart
syndrome, excluding infants with other congenital heart lesions that are functionally
single ventricles (Nieves et al., 2018).
Children with CHD Neurodevelopment

In 2012 the American Heart Association (AHA) and American Academy of

Pediatrics (AAP) released a joint statement regarding the evaluation and management of
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neurodevelopment outcomes for children with CHD (Marino et al., 2012). This statement
called for developmental screening, treatment, and reevaluation of symptoms for an
infant or child with CHD. Comprehensive cardiac neurodevelopmental programs are now
standard, but children with CHD still remain at heightened risk of neurodevelopment
delays when compared with their healthy peers (Brosig et al., 2017). Supporting
neurodevelopment is a critical step in improving the quality of life (QoL) for those with
CHD in the long-term (Marino et al., 2012). These delays contribute to poor academic
performance in childhood for this group (Oster et al., 2017). While these concerns are
multifactorial, parent and family support and mental health contribute to the success of
the child with CHD (Rempel et al., 2012).

Parent Psychosocial Wellbeing

Mothers of children with CHD have decreased quality of life, increased stress,
and reduced family functioning when compared to the mothers of healthy controls (Alkan
et al., 2017). Parenting stress often starts with a prenatal diagnosis and is still present and
not significantly decreased by one year of age (Golfenshtein et al., 2017). The infants’
post-surgical course, which may be long and complicated by multiple procedures,
impacts the parent trauma experience.

Parents of infants with SVCHD endure trauma from their emotional response
following exposure to distressing events (Muscara et al., 2015). Additional parent trauma
stems from the repeated hospitalizations and the reoccurring reality of having a child with
a chronic health condition (S. Simeone et al., 2018; Woolf-King et al., 2017). Research

about the general population of children with life-threatening illnesses demonstrates that
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parents of this group endure daily reminders of their child’s potentially fatal disease and,
as a result, exhibit both acute and long-term post-traumatic stress symptoms (Muscara et
al., 2015).

Parents of children with SVCHD are continually balancing letting their child be
“normal” versus worrying about the child’s health and wellness due to the CHD (Elliott
et al., 2021; Wei et al., 2016). Frequent doctor’s appointments, medications, laboratory
testing, procedures, and even surgery are everyday experiences that can leave these
parents of children with CHD feeling alone and isolated, without other options they
parent through the adversity (Imperial-Perez & Heilemann, 2019; Redshaw, 2014). This
parenting can involve learning how to be a medical provider for your child while still
trying to balance the usual demands of life like jobs, finances, and other children
(Jackson et al., 2015; Kolaitis et al., 2017). The feelings of worry, safeguarding, isolation,
and hopelessness are compounded by the other emotionally traumatic events they endure
through their child’s hospitalizations and medical complications (Cantwell-Bartl &
Tibballs, 2013; Kolaitis et al., 2017; Muscara et al., 2018). These experiences leave
SVCHD parents with a significantly increased risk of psychosocial problems such as
anxiety, depression, and posttraumatic stress disorder (PTSD) (Caris et al., 2016; Woolf-
King et al., 2017).

Outcomes of Unresolved Parent Trauma

New trauma and previously unresolved parent trauma inversely correlate with

long term quality of life for the parent and the child (Alkan et al., 2017). The importance

of a parent’s psychosocial wellbeing is increasingly recognized as contributing to their
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children’s later psychosocial and even physical wellbeing (Kasparian et al., 2019). Parent
trauma limits infant bonding, and this has a known negative impact on the infant’s
development (Lisanti, 2018). While trials of interventions to improve parent’s mental
health are lacking, a few have shown early success in improving parent coping, bonding,
parent confidence, infant feeding, neurodevelopment, and family functioning
(Golfenshtein et al., 2020; Kasparian et al., 2019).

The importance of parent engagement for infant outcomes is well documented
and is even included as a critical driver behind decreased mortality in this group
(Anderson et al., 2015). Parents report that, though their children are more accessible
after the Glenn surgery, they often feel a sense of loss with the end of the home
monitoring period (Elliott et al., 2021). Parents trust their home monitoring team over
other health care providers. But after the second palliative surgery, they transition out of
the program and no longer have the same access to that team (Brown & Smith, 2018).
The loss of perceived support may be compounded by unresolved post-traumatic stress
symptoms that can last long after the surgeries are complete (Golfenshtein et al., 2017;
Muscara et al., 2015). Improving the parent’s psychosocial experience can improve the
infant’s long term quality of life, a national initiative mandated by the Center for Disease
Control and Prevention, and the American Academy of Pediatrics (Kasparian et al.,
2019).

Long term unresolved trauma can have significant negative health consequences
for the parent as well. The risk of death due to cardiovascular disease in individuals with

PTSD is increased by greater than 50% (Burg & Soufer, 2016). The presence of PTSD
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can also cause disturbances in the gastrointestinal system (Ng et al., 2019). There is also
increased risk for other mental health concerns such as depression and anxiety as well as
effects on cognition and emotional functioning (Magruder et al., 2017). These
consequences ripple out to society as a whole and recently there are calls to treat PTSD as
a public health issue due to the effects on society (Magruder et al., 2017; Watson, 2019).

Home monitoring programs provide a safety net for infants and parents during the
interstage period, and there are also programs to assist with long term SVCHD care after
the third palliation surgery. There is a need to extend that research to explore the
transition from the interstage period after the Glenn surgery leading up to the Fontan, the
third palliative surgery, particularly regarding the parent experience, including trauma.
Successful transition and continuance of care for infants in the community would benefit
the infant, parents, and the healthcare system by possibly reducing costly long-term
health consequences for the child with SVCHD (Kolaitis et al., 2017; Lisanti, 2018).

Innovation

This study is innovative since it will extend the currently available literature to
include the parent experience at two time points outside of the hospital setting. Parent
trauma is rarely studied outside of the intensive care unit setting (Cantwell-Bartl &
Tibballs, 2013; Kasparian et al., 2019; McMahon & Chang, 2020). This research will
expand the traditional sample by including those at home during the interstage and after

the second surgery.
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Single Ventricle Congenital Heart Disease

The existing parent trauma literature tends to focus on all types CHD (Alkan et
al., 2017; Kasparian et al., 2019; McMahon & Chang, 2020). Also, though the surgical
plan is the same no matter the subtype of SVCHD, many studies focus on just hypoplastic
left heart syndrome (Alkan et al., 2017; Cantwell-Bartl & Tibballs, 2013; Kasparian et
al., 2019; March & Keim-Malpass, 2018; S. Simeone et al., 2018). This excludes the
other SVCHD subtypes limiting the generalizability of those findings to the larger group
of SVCHD patients. This study will expand the sample by including all types of heart
lesions that require initial palliative surgeries.
Longitudinal Data

This study will also examine two understudied timepoints for parent posttraumatic
stress at home before and after the second palliative heart surgery. Preliminary qualitative
research demonstrates that parents continue to need support after the second palliative
heart surgery of their infant with SVCHD (Elliott et al., 2021). Parent trauma seems to
extend past the critical interstage period, which is not unexpected since available
longitudinal data with parent traumatic stress symptoms including other chronic illness
groups (oncology, cardiology, and general pediatric ICU parents) show that many parents
still have symptoms 18 months after the trauma occurs (Muscara et al., 2018). A
descriptive correlational longitudinal study is the best next step to quantify the level of
parent posttraumatic stress that has been demonstrated in qualitative research and more
particularly to examine that stress changes before and after their infant’s second palliative

heart surgery for SVCHD.
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CHAPTER 2
REVIEW OF LITERATURE

This chapter presents a synthesis of the current relevant literature associated with
parent trauma in caring for an infant during the single ventricle interstage period and
following the second palliative heart surgery. A synthesis involving the transition to
home, the parent experience, and outcomes for infant and parent was explored. The
chapter will conclude with the identification of gaps in the literature as a rationale for this
dissertation research.

Synthesis of Research in Transitions to Home for Infants with SVCHD

Transition is a time of vulnerability. For this population, the transition is a period
of vulnerability that follows a time that is fraught with trauma, which may be unresolved.
Preparing the patient, family, and providers in the community for the infant’s discharge is
an imperfect science with relatively high readmission and late mortality risk (Bingler et
al., 2018; Oster et al., 2015; Shirali et al., 2016; Tregay et al., 2015). Once in the
community, there is a lack of specialized knowledge relayed to the general pediatric
providers (Tregay, Brown, et al., 2016; Tregay, Wray, et al., 2016). The parents who are
expected to provide skilled care to these medically complex infants also endure personal
challenges throughout this process (Gaskin et al., 2016).
Balancing Roles of Parent and Parent as Provider

The transition to home is superimposed on other transitions with the parents
balancing their new role as a medical care provider in addition to parenting in general.

Recent evidence underscores the importance of discharging infants with SVCHD to home
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as soon as they are clinically ready, while also attempting to reduce the risk of
readmission. Infant caregivers are primarily responsible for the success of the transition,
and authors have identified that the transition to home impacts the patient and family in a
multitude of ways (Gaskin, 2018; Solan et al., 2015). This process is one of many co-
occurring transitions for the infant, parents, and family at the time of hospital discharge
(Gaskin, 2018; Solan et al., 2015). Co-occurring transitions can include becoming a
parent for the first time, becoming a skilled provider, infant developmental milestones, or
becoming the primary source of financial support among others depending on the
individual family circumstances (Gaskin, 2018; Lerret, 2009; Meleis et al., 2000; Solan et
al., 2015).
Knowledge Deficit, Communication, and Uncertainty

Knowledge deficit, communication, and uncertainty underscore the current state
of the transition to home for infants with SVCHD and their families. Review of the
literature supports the importance of communication with primary providers, parent
perception of providers’ knowledge deficits, and distrust of those providers fueled by
poor interactions (Brown & Smith, 2018; Gaskin, 2018; Wray et al., 2018). Parents have
described general practitioners as lacking knowledge and have felt they were being
judged as overprotective by their primary providers (Wray et al., 2018). These poor
relationships can be strengthened or further deteriorate in the presence of nurse-led home
monitoring programs that can provide more reliable care (Brown & Smith, 2018;
Golfenshtein et al., 2020; Tregay, Wray, et al., 2016; Wray et al., 2018). Since nurses

often handle the patient discharge process and also the home monitoring programs, they
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are in an ideal position to work together with community pediatric care providers to
improve the handoff process (Brown & Smith, 2018). Another issue is that the handoff
procedure is highly variable between institutions. Tregay and Wray et al. (2016)
published a qualitative study that demonstrates this observation. Semi structured
interviews were conducted with 20 parents of children with CHD who were emergently
readmitted to the hospital or died at home following a hospital discharge. The sample
also included 25 cardiologists and nurses from specialty surgery centers and 11
community providers (pediatricians or cardiologists) across the United Kingdom to assess
discharge processes and community care following discharge. The authors found that
discharge and home monitoring practices varied widely between systems. Handoff
communication was lacking, contact information for the specialty centers was not readily
available to the community providers, and parents and outside providers felt ill-equipped
to identify and respond to infant deterioration in the community (Tregay, Wray, et al.,
2016). These findings were limited to specialty centers in the United Kingdom but
provided opportunities for practice improvement that resonate in similar infant
populations.

A secondary effect of poor communication is a general lack of understanding
about post-hospital care. Documentation of knowledge deficit exists for both the
community provider and the parents. Parents report a lack of trust in their child’s
community providers and report feeling unprepared to identify if their infant is
decompensating at home (Tregay, Brown, et al., 2016). Wray et al. (2018) used a closed

online forum allowing parents to respond to questions about their experiences at home.
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They found that parents felt lacking in knowledge and burdened by the responsibility of
being the "keeper" of information about their child, and as such expected to report data
on demand to community pediatric providers and others. These feelings also were found
in a longitudinal mixed methods study where parents ranked their general practitioner’s
knowledge of their child’s heart lesion at just over 20% and the cardiac home monitoring
nurse’s knowledge at 100% (Gaskin, 2018). This same study analyzed retrospective data
from 22 parent surveys and found that parents who do not feel prepared to discharge to
home and were not ready to identify clinical changes in the infant once at home (Gaskin,
2018). The researchers used the findings from this study to create an early warning tool
using the baby’s skin color, activity, breathing, circulation, and feeding to aid in parent
recognition of their child’s clinical deterioration (Gaskin, 2018). The tool is organized
into a traffic light system (green, yellow, red), which prompts the parent to act according
to the appropriate response for each category. This tool could aid in the identification of
clinical changes by parents at home. It may bridge the knowledge gap when they are
discussing the infant changes with the community providers. The knowledge deficit was
further replicated in Tregay and Brown et al.’s (2016) study using semistructured
interviews to explore 21 parent experiences in recognition and response of clinical
deterioration in infants who were readmitted or had late mortality after discharge from
the hospital following surgery for CHD. The researchers found that parents were not
adequately prepared to identify early warning signs, with some parents unable to recall
any symptoms at all (Tregay, Brown, et al., 2016). The findings also showed that even

when the parents recognized and reported warning signs, they either were not taken
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seriously by community providers or did not know how to escalate their concerns
(Tregay, Brown, et al., 2016). Parents and community providers are not always
adequately prepared to identify or respond to critical infant clinical changes at home
(Tregay, Brown, et al., 2016).

Further highlighting the risks that knowledge deficits and poor communication
pose was a recent study by Gaskin (2018). This prospective longitudinal mixed method
study used surveys and semistructured interviews to gather information about the
transition to home experience for 12 parents of infants with shunt-dependent CHD
(Single ventricle n= 11; tetralogy of fallot n=1). Interviews conducted at two weeks
before discharge, day of discharge, and two times after discharge, reported that the
experience is unique to each family with both expected and unexpected transitions often
co-occurring throughout the process. An essential finding of this study was that the
parents’ uncertainty was most related to not knowing what to do with infant deterioration
at home, which provides a significant opportunity for future research (Gaskin, 2018).
This research finding underscores the need for personalization of the transition process to
meet individual family needs and the critical role that nursing has in making these
transitions to home more successful. Difficulties with knowledge, communication, and
feelings of uncertainty are vital pieces of the transition literature review for this
population of patients. The parent burden continues with personal effects from having a

child with SVCHD.
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Synthesis of Literature Regarding the Parent Experience

Transitions are shaped by the uniquely intense nature of the stress that parents
experience and its effects on their ability to care for their child. The parent experience of
having an infant with CHD sometimes requires extraordinary actions in everyday tasks
such as feeding, bathing, or activities. There are many factors that contribute to the parent
experience during a healthcare transition, topical research is presented below.
Implications of Complex Trauma

The Diagnostic and Statistical Manual of Mental Disorders (DSM-5) outlines that
witnessing life-threatening events in person is a criterion for the development of Post-
traumatic stress disorder ("Trauma and Stressor Related Disorders," 2013). Parents of
infants with SVCHD experience their child receiving life-sustaining interventions
sometimes started during fetal life and continuing throughout all stages and palliative
interventions following their child’s diagnosis (Cantwell-Bartl & Tibballs, 2013).
Witnessed events, include but are not limited to, mechanical ventilation, continuous
intravenous medication, cardiopulmonary resuscitation, extracorporeal membrane
oxygenation, or various medical catastrophes for the infant (e.g., a life-threatening
hemorrhage) (Cantwell-Bartl & Tibballs, 2013). The literature on this topic with this
population exists but is sometimes vague, with some studies not even using the word
trauma (McMahon & Chang, 2020). Research about the general population of children
with life-threatening illnesses demonstrates that parents of this group endure daily
reminders of their child’s potentially fatal disease and, as a result, exhibit both acute and

long-term post-traumatic stress symptoms (Muscara et al., 2015). Verification of the
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notion that acute post-traumatic stress is present can be found in one study involving
parents of infants with hypoplastic left heart syndrome. Cantwell-Bartl and Tibballs
(2013) used Structured Clinical Interview for Diagnosis-Clinical Version (post-traumatic
stress disorder module) to explore the psychosocial experience of parents while in the
pediatric intensive care unit finding that 83% of parents exhibit symptoms of post-
traumatic stress disorder during that time. The parents who received a prenatal diagnosis
had a slightly higher rate, with 88% of mothers and 66% of fathers testing for clinically
significant post-traumatic stress disorder.

Parents of children with congenital heart disease are forced to function in an
unfamiliar and often unwelcoming environment for weeks or months after their baby is
born. After surgery, parents witness their child receiving mechanical support to help them
breathe and to help with oxygenation and circulation via extracorporeal membrane
oxygenation (ECMO) in some cases (Cantwell-Bartl & Tibballs, 2013). The foreign
environment and sometimes the jarring appearance of their child add to the trauma
experiences for the parent. Parents report that they are often unprepared for the intensive
care environment and often ill-equipped to cope with the traumatic experience (Cantwell-
Bartl & Tibballs, 2013).

Muscara et al. (2015) used a prospective longitudinal study to examine post-
traumatic stress symptoms in 159 parents of children with cardiology, oncology, and
intensive care needs over four time periods- at diagnosis, 3 months, 6 months, and 18
months later. Parents reported that seeing their child receive painful interventions triggers

traumatic stress reactions (Muscara et al., 2015). These acute stress reactions have
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implications that persist beyond the initial hospitalization and may weaken the parent’s
ability to provide care for their medically complex child long-term (Muscara et al., 2015).
Many of the parents in the Muscara et al. study still reported post-traumatic stress
symptoms 18 months after their initial diagnosis. The shocking reality of seeing their
child in an uncomfortable situation is one of many stressors for the parent of an infant
with congenital heart disease.

Post-traumatic stress is just one of the concerns for parents of children with
congenital heart disease. Alkan et al. (2017) examined the quality of life, anxiety,
depression, parental attitudes, and family functioning in 120 child and mother pairs, 80
study participants with congenital heart disease (40 cyanotic and 40 non-cyanotic), and
40 healthy control subjects in their matched control study. Mothers of children with
congenital heart disease had a statistically significantly decreased quality of life when
compared to the mothers of healthy controls. Quality of life score was lowest for mothers
of children with cyanotic heart disease with role difficulty due to physical (p =0.010) and
emotional (p=0.006) problems (Alkan et al., 2017). Parenting stress, attitudes, and family
functioning was also considerably different for the congenital heart disease group
compared to the healthy control group (Alkan et al., 2017). These findings support that
parent’s psychosocial wellbeing is compromised and should be considered an essential
part of holistic infant patient care.

Another study supports that parents of children with CHD experience more stress
than parents of children without CHD. Golfenshtein et al. (2017) examined the stress

levels of mothers of infants with critical CHD (those who required heart surgery within
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the first six weeks of life) compared with mothers of healthy neonates in their prospective
cohort study. The Parenting Stress Index- Long Form was completed by 129 parents
(CHD N=66 and Healthy N =63) at 3, 6, 9, and 12 months of age. Parents of neonates
with CHD had higher levels of stress on various subscales at all four-time points
(Golfenshtein et al., 2017). These results support the presence of significant CHD parent
stress that continues through the first year of their infant’s life.

Alkan et al. (2017) and Golfenshtein et al. (2017) included only mothers in their
parent sample. Sarajuuri et al. (2012) included 14 fathers out of a total of 69 parent
participants, and the findings of their prospective neurodevelopmental follow-up study
demonstrated that mothers and fathers differ in their stress response patterns. Cantwell-
Bartl and Tibballs (2013) had a more balanced sample of mothers and fathers with 13
fathers out of 29 parent participants in their sample. Golfenshtein et al. (2017) identified a
study limitation of not examining both parents in the research.

Additional Sources of Stress

Sources of stress for parents of children with CHD are plentiful and include
economic burden, responsibility for the medically complex child, lack of support,
knowledge deficit, and fear, among others (Alkan et al., 2017; Caris et al., 2016). March
and Keim-Malpass (2018) explored six public blogs written by parents of infants with
hypoplastic left heart syndrome and found that parents felt stress about their competence
to provide care at home, to protect their child from infection, and about readmission,
which reminded them of their child’s fragility. Once home, parents feel stress about their

child’s reaching developmental goals, such as appropriate weight gain, and parents worry
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about the competence of their community providers (Gaskin et al., 2016). The stress
accumulates as the parents struggle with a lack of control over the trajectory of their
child’s life-threatening illness.

Another source of stress stems from the almost constant feeling of helplessness.
Parents are supposed to bond with, protect, and provide care for their children. Yet, when
the child is born with CHD, these experiences are limited by medical necessity. The
limitations placed on parents in the hospital environment alienates them according to one
study’s results, in which 50% of mothers and 38% of fathers reported a lack of bonding
with their infant while in the intensive care unit (Cantwell-Bartl & Tibballs, 2013). The
importance of including the parents in hospital care is increasingly recognized, but the
feeling of a lack of control persists and continues even after the discharge to home (S.
Simeone et al., 2018). This lack of control extends to the longer term after the second
palliative surgery; parents report a lingering fear of the future related to their child’s
mortality (Elliott et al., 2021). Parents must gain skills to become expert providers of
medical care and must have the psychosocial resources to deal with the stress of that new
role (Stoffel et al., 2017). Once home, role transition translates into confusion for the
parent who is now acting as a nurse to the child (Wray et al., 2018). The experience of
not being able to parent and not initially bonding with an infant who now requires
specialized care adds to the departure from normalcy experienced by the caregivers

(March & Keim-Malpass, 2018).
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Parental Isolation

Experiences of physical separation from regular life add to feelings of isolation
described in the literature. Isolation can be physical, as parents struggle to balance
hospital life and home life, or it can stem from the knowledge and social disparities. In
their mixed methods longitudinal study, Kosta et al. (2015) conducted interviews with
154 parents of infants with all types of CHD who had heart surgery before three months
of age after discharge, eliciting what they found to be difficult during their infant’s
hospitalization. The results showed that parents struggled with being in the hospital
where they "essentially establish a second campus for their lives" (p. 1062). Another
significant source of stress for parents was the demand for keeping friends and family up
to date with the baby’s progress (Kosta et al., 2015).

Many of the same topics were confirmed in Wray et al.’s (2018) qualitative study
drawing on entries in an online forum run by the Children’s Heart Foundation for parents
of children with CHD. The foundation posted questions on the forum for parents to
answer and discuss. The foundation followed up with probing questions if needed, then
provided deidentified transcripts to the research team. Member responses revealed a
shared experience of isolation among the 91 parents who completed the study. Responses
to the study demonstrated that most of the social interactions in the hospital are with the
staff, leaving the parents with a constant reminder of their knowledge deficit, which adds
to both isolation and lack of control (Wray et al., 2018). Parents are surrounded by people
whose lives continue while theirs may appear to them stuck in a constant state of

uncertainty about their infant’s status—healthy or ill (Wray et al., 2018). The Wray et al.
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(2018) study further reported that isolation extends into the home environment where
parents are reluctant to venture out for fear of exposing their fragile baby to germs. This
feeling is compounded by home therapies such as physical therapy, occupational therapy,
or home nursing that further limits the parents from leaving home (Wray et al., 2018).
Numerous factors combine to cause distress that the parents may not be prepared to
endure.
Long Term Single Ventricle Outcomes

SVCHD is a lifelong diagnosis with a myriad of medical, social, and emotional
concerns. The diagnosis has a lasting impact on the whole family. The following is a
summary of topical information about the long-term outcomes as they pertain to this
research.
Children with Congenital Heart Disease Quality of Life

In 2012 the American Heart Association (AHA) and American Academy of
Pediatrics (AAP) released a joint statement regarding the evaluation and management of
neurodevelopment outcomes for children with CHD (Marino et al., 2012). This statement
called for developmental screening, treatment, and reevaluation of symptoms for an
infant or child with CHD. Comprehensive cardiac neurodevelopmental programs are now
standard, but children with CHD remain at heightened risk of neurodevelopment delays
when compared with their healthy peers (Brosig et al., 2017; Tan et al., 2022).
Supporting neurodevelopment is a critical step in improving the quality of life (QoL) for
those with CHD in the long-term (Marino et al., 2012). These delays contribute to poor

academic performance in childhood for this group (Oster et al., 2017). While these
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concerns are multifactorial, parent and family support and mental health contribute to the
success of the child with CHD (Rempel et al., 2012).

Children with SVCHD experience these same neurodevelopmental concerns with
the addition of long term cardiac concerns of rthythm disturbances, additional catheter-
based, and surgical interventions, or orthotopic heart transplant (Pundi et al., 2015). One
retrospective 40-year review of Fontan (third palliative surgery) outcomes found that the
ten-year transplant-free survival rate at one center is 73%, 20 years 59%, and 30 years
40% (Pundi et al., 2015). The overall risk of the complication of protein-losing
enteropathy, which is related to late mortality is 9% (Pundi et al., 2015). The risks of a
Fontan circulation increase with time with the steepest slope in death at 15 years post-
surgery (Rychik, 2010). Some cardiac centers counsel families that the eventual fourth
palliative surgery is the orthotopic heart transplant (Kenny et al., 2018). This option is not
fail-proof with high postoperative mortality, long waiting lists, and reduced organ
availability for younger patients, this is still not considered the first option in most cases
(Kenny et al., 2018)

Elliott et al. (2021) conducted interviews with eight families of infants with
SVCHD after their second palliative heart surgery finding that parents continue to
struggle with trauma during that time. Several parents reported that varied experiences
caused them to relive the traumatic moments from their child’s hospitalization. The
parents also reported striving to be normal in the midst of the unusual experience
parenting a toddler with SVCHD (Elliott et al., 2021). This study highlighted the gap in

parent and patient support following the second palliative heart surgery.
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Gaps in the Literature

While much is known about the parent trauma experience while their child is in
the hospital, there are gaps in our knowledge about what happens to that trauma in the
longer term through the interstage period and after the second heart surgery. The
phenomenon of parent post-traumatic stress is rarely studied outside of the intensive care
setting. This study will examine two understudied timepoints for parent post-traumatic
stress at home before and after the second palliative heart surgery. Preliminary qualitative
research demonstrates that parents continue to need support after the second palliative
heart surgery of their infant with SVCHD (Elliott et al., 2021). A descriptive correlative
longitudinal study is the best next step to quantify the level of parent post-traumatic stress
that is demonstrated in the qualitative work. Additionally, this study will examine how
parent post-traumatic stress changes before and after the second palliative heart surgery
for their infant with SVCHD. This study will fill those research gaps.

Summary

Chapter 2 provided a review of the literature pertaining to current relevant literature on
parent trauma in caring for an infant with SVCHD. Chapter 3 provides a complete
manuscript of a qualitative study completed as preliminary work for this dissertation.
This qualitative work provides the impetus for the longitudinal timing and parent post-

traumatic stress focus.
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CHAPTER 3
METHODOLOGY

This chapter describes the proposed study design, including the setting, sample,
measures, procedure, and data analysis plan. The purpose of this study was to describe
and compare the levels of parent post-traumatic stress before and after their infant’s
second palliative surgery for SVCHD.

Research Design

This study used a descriptive correlative longitudinal design. Parental post-
traumatic stress was evaluated 2-4 weeks before and 2-4 weeks after the second palliative
surgery using the Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5). The level
of post-traumatic stress was described at the two-time points, and comparisons between
the two scores and demographic variables was described.

Setting

Parents of infants with SVCHD were recruited from a single tertiary children’s
hospital located in an urban setting. The Children’s Mercy Hospital in Kansas City,
Missouri, is a freestanding 354-bed comprehensive pediatric medical center that provides
non-profit medical care to children from birth to 21 years of age, primarily from the
Midwest. Patients from all 50 states and multiple countries received medical care at
Children’s Mercy in the last year (4bout Us Children's Mercy Kansas City, 2020). It is
the only medical center serving pediatric patients between St. Louis, Missouri, and
Denver, Colorado. The hospital is a level one (highest ranking) children’s surgery center,

is MAGNET recognized by the American Nurses Credentialing Center, and is nationally
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ranked by U.S. News and World Report in 10 subspecialty services including the
cardiology and heart surgery programs (Best Children's Hospitals, 2020). During the
fiscal year 2019, the hospital staff provided care to children who were white (58.56%),
black (17.40%), Hispanic (12.56%), multi-racial (5.89%), and Asian (2.24%) (Equity and
Diversity Children's Mercy Kansas City, 2019). This mixture is comparable to the
reported ethnic make-up of single ventricle patients undergoing the second palliative
heart surgery in the literature white (81.3%), black (14.9%), and other (4%) (Schwartz et
al., 2014).

The Cardiac High Acuity Monitoring Program (CHAMP®) is the interstage home
monitoring program utilized at the hospital. Participation includes the use of a cloud-
based web application that provides instant transfer of parent-entered home monitoring
information to the interstage nursing team. Parents enter the intake, output, weight, heart
rate, oxygen saturation, and any concerns into a tablet throughout the day (Shirali et al.,
2016). The program also includes weekly communication with the interstage nursing
team and clinic visits every 2-4 weeks. For optimal functioning, the program requires
parent participation and interaction with the team frequently from home. This intensive
outpatient monitoring and care by the multidisciplinary team is associated with decreased
morbidity, mortality, and resource utilization during the interstage period (Bingler et al.,
2018).

Sample
The initial sample plan was to recruit 52 participants for a high-powered study.

However, preliminary data power analysis was run, and the results suggested 20—25
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participants could yield a high-powered study. Therefore, once 20 participants completed
the study, another analysis was completed indicating results trending in the opposite
direction from the hypothesis. The resultant power of these data was 0.59. The study
team decided there was enough data to stop the study once the participants currently
active completed both surveys.

Ultimately, a convenience sample of 30 parents of infants with CHD were
recruited from the setting. Of the 30 parents approached, 27 consented. Twenty-two
participants completed both surveys and were included in the data analysis. Two parents
completed only survey 2 and 3 parents did not complete either survey. Inclusion criteria
were (1) parent of an infant with SVCHD (2) 18 years or older; and (3) following with
CHAMP through Children’s Mercy Hospital. Any person personally identifying as a
parent of the child, who lives in the same household as the infant, and who provides
primary care after discharge from the hospital is eligible to participate. The exclusion
criteria was if the infant is undergoing end of life care, determined by the primary care
team or the parent was non English or Spanish speaking.

Recruitment and Retention

The PI identified possible participants by new patient consults to the CHAMP
team. Registered nurse research coordinators assigned to IRB approved studies from the
heart center introduced the study to the family once the medical team determined
appropriate timing. Following study introduction and consent review by the family, they

were given the opportunity to sign consent to participate in the study.

32



Measures

Demographic Variables

The collection of demographic data for the parent and infant was assessed and
recorded after consent through a retrospective chart review. Included parent and child
demographics were gender, age, zip code, income, education level, family structure, age
of child, and gender of child. Hospitalization demographics include number of initial
intensive care unit (ICU) days, incidence of cardiac arrest or extracorporeal membrane
oxygenation (ECMO) cannulation with either first or second palliative heart surgery,
prenatal or postnatal diagnosis, cardiac bypass time for both surgeries, route of feeding at
time of discharge for both surgeries, oxygen use at home after either surgery, and number
of medications at the time of second palliative heart surgery hospital discharge. These
choices are informed by previously identified factors contributing to parent trauma and
medical acuity in the literature (Alkan et al., 2017; Bucholz et al., 2020; Cantwell-Bartl &
Tibballs, 2013; Lerret et al., 2020; Muscara et al., 2015). Notes were kept by the research
team tracking reasons for surgery delays or any other unexpected circumstances.
Posttraumatic Stress Disorder Checklist for DSM-5

Parent post-traumatic stress disorder symptoms was measured using the
Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5). This tool is a revision of the
widely accepted Posttraumatic Stress Disorder Checklist (PCL), which reflects the
Posttraumatic Stress Disorder (PTSD) clinical criteria changes in the Diagnostic and
Statistical Manual of Mental Disorders 5 (DSM-5) (Blevins et al., 2015). The original

PCL comes in three versions (civilian, military, and special) and has been validated
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extensively. The instrument has strong psychometric properties including test-retest
reliability (.66 to .96), internal consistency (o ranging from .83 to .98), convergent
validity (correlations with other PTSD measures ranging from .62 to .93), and
discriminant validity (< .87) (Blevins et al., 2015). To further support this versions
validity, it was created to be consistent with the original PCL by maintaining the same
verbal anchors, using the same timeframe of the past one month for symptoms, making
few changes to instrument instructions, and including nine completely unchanged items
(Blevins et al., 2015).

The PCL-5 has robust internal consistency with Cronbach’s alpha .94 to .95, test-
retest reliability is reported as .89 at an average of 20.95 days and .82 at an average of
seven days between testing (Ashbaugh et al., 2016; Blevins et al., 2015). The correlation
between the PCL-5 and Impact of Event Scale-Revised (IES-R) resulted at r = .80, p <
.001, thus supporting convergent validity (Ashbaugh et al., 2016). The correlation
between the PCL-5 and the Center for Epidemiological Studies—Depression Scale (CES-
D) is r=0.64 (p < .001), which is lower than between the PCL-5 and the IES-R (r = 0.80)
(Ashbaugh et al., 2016). This finding supports the divergent validity of the PCL-5 from
measures of depression. Construct validity scores are high as well, indicating that the
instrument accurately measures the symptoms of PTSD with r alerting-CV = .90, and r
contrast-CV = .92 (Blevins et al., 2015).

The instrument is designed for self-report but can also be read to participants
either in person or over the phone (National Center for PTSD, 2018). The PCL-5 includes

20 items that correspond to the 20 criteria for PTSD, as outlined in the DSM-5 (Blevins
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et al., 2015). Each question is answered using a Likert scale of 0-4 corresponding to the
choices, “Not at all,” “A little bit,” Moderately,” “Quite a bit,” and “Extremely.” The
PCL-5 takes approximately 5-10 minutes to complete (National Center for PTSD, 2018).
The questions are divided to correspond to the criterion B five subscales of symptoms for
PTSD in the DSM-5 (“Trauma and Stressor Related Disorders,” 2013). A positive test
requires a clinically relevant score of two or more on one re-experiencing symptom, one
avoidance symptom, two symptoms of negative alterations in cognition and mood, and
two arousal symptoms (Ashbaugh et al., 2016). A total severity score can be assessed by
summing the rating for each item on the instrument (total score range: 0-80) (National
Center for PTSD, 2018). A score of 31 or greater (“positive score”) indicates probable
PTSD per the DSM-5 guidelines (Ashbaugh et al., 2016). Please see the attached
Appendix A for a full copy of the instrument.
Procedures

This study was approved by the Institutional Review Boards (IRB) at Children’s
Mercy Hospital and the University of Missouri — Kansas City. The PI identified eligible
infants and parents through new CHAMP team referrals and tracked their progress
towards discharge during daily surgical conferences or chart review. Since the PI is a
primary provider for this patient population, a nurse research coordinator made initial
contact with the family once the medical team identified an appropriate time considering
the infant’s medical status. Due to the unique infant and parent presentation, the time of
study introduction varied. Especially with a postnatal diagnosis, timing of introduction to

research is driven by the primary inpatient team’s assessment of readiness. The research
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coordinator was notified by the CHAMP team when the family was ready to discuss the
research study. The coordinator reviewed the informed consent and study information
with interested parties. The Heart Center research coordinators complete research ethics
and compliance training through the Collaborative Institutional Training Initiative (CITI)
before being cleared to consent participants. CITI training is reviewed every two years to
maintain the ability to participate in research studies at Children’s Mercy. The
coordinators were oriented to the study aims, design, and procedures before consenting
participants for this study. Following orientation, the PI supervised the first consent
completed by the assigned coordinator to check competency.

Once consented during the interstage period, the participant was provided an
email link to access the survey in Research Electronic Data Capture (REDCap) (4bout —
REDCap, n.d.) two to four weeks prior to the second palliative heart surgery. The PI
emailed the instrument link for REDCap again two to four weeks after the second
palliative surgery hospital discharge. If either survey was not completed within seven
days, there was an automatic reminder e-mail generated by REDCap and sent to the
participant. Additionally, the participant received a reminder during regularly scheduled
weekly communication or clinic visits for routine medical care. The PI manually gathered
demographic data from medical records. The demographic data was stored and
maintained on REDCap via a password-protected computer to protect participants’
confidentiality. As a thank you participants received a $25 visa gift card from the PI in

person or by mail after completion of the second survey.
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Contact information for the Thrive team was provided to participants, and any
family approached for the study since the subject matter may cause distress to the
parents. The Thrive team is a multidisciplinary support team for patients and families of
CHD that includes members from social work, psychology, child life, music therapy,
financial counseling, chaplaincy, and palliative care. There was a separate e-mail referral
from the PI to the heart center psychologist for any positive test (PCL-5 scores >/=31)
results. Once the referral was placed, the psychologist checked in with the family by
phone or in person at the next clinic appointment. The consent identified the benefits and
potential risks to the participants, including emotional distress from the subject matter.

Data Analysis

The survey materials were administered and data was maintained by the PI
through REDCap (Harris et al., 2009). The data was extracted from REDCap and
exported into Statistical Package for the Social Sciences (SPSS) (version 28) for data
analysis by the PI. The data was cleaned by the PI as well as two members of the
supervisory dissertation committee. Missing data was limited since the REDCap survey
required completion of all 20 PCL-5 questions. Only participants who completed the
instrument at both timepoints were included in the data analysis. Statistical analyses were
completed using SPSS statistical software (Version 28, IBM Corporation, 2019).
Descriptive statistics included measures of central tendency and variation. Distributions
of scores pre-surgery and post-surgery two were tested for normality and homogeneity
(Plichta & Kelvin, 2013). The data were not normally distributed, so the non-parametric

Wilcoxon signed rank test was conducted (Plichta & Kelvin, 2013).
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RQ 1: What is the level of parental post-traumatic stress measured two to four weeks
before their infant’s second palliative heart surgery? This question yields ordinal level
data from the Likert scale questions on the PCL-5.
RQ 2: What is the level of parental posttraumatic stress after their infant's second
palliative heart surgery? This question yields ordinal level data from the Likert scale
questions on the PCL-5.
RQ 3: What is the relationship of parental posttraumatic stress level before and after their
infant's second palliative heart surgery?
RQ 4: What demographic variables are the mediators and moderators of the findings?
Data for RQ 1 and RQ 2 was analyzed using descriptive statistics, including
mean, standard deviation, median, and range of the PCL-5 cumulative scores. For RQ 3,
which included scaled level data with dependent groups (testing before and after the
second palliative surgery), the Wilcoxon signed rank test was used to determine the
relationship between the PCL-5 scores (Plichta & Kelvin, 2013). A significance level of p
= (.05 and a confidence interval of 95% was used for the data analyses. For RQ 4, the
parent education and income as well as the child’s feeding route were used to examine

group differences by positive or negative PCL-5 scores at both timepoints.
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CHAPTER 4
RESULTS

Chapter 5 includes results of the PaTHS study a longitudinal, descriptive,
correlative study describing the levels of parent post-traumatic stress before and after
their infant’s second palliative surgery for SVCHD. The chapter is organized by
participation rates, sample demographics, reliability of the instrument, preliminary
analyses, key findings, and findings for each research question and hypothesis.
Participation Rates

Participants were recruited from March 1, 2021 to June 20, 2022. Thirty parents
met eligibility criteria and were approached for participation in the study. The initial
sample plan was to recruit 52 participants for a high-powered study. However,
preliminary data analysis revealed results that were trending opposite from the
hypothesis. A decision was made to stop the study once currently active participants
completed both surveys. This resulted in a total of 27 participants who consented and 22
who completed both surveys. Three parents did not complete either survey and, due to
urgent surgical timing, two participants completed only survey 2. Those two participants
had clinical changes that necessitated urgent surgical intervention, so the PCL-5 data was
not able to be captured prior to the surgery. This represents a 90% participation rate and
81% response rate. See full participant flow chart in Figure 2 below.
Sample Demographics

For the 22 participants who consented to the study and completed both surveys,

90.9% (20/22) participants were primarily mothers between the ages of 20-42 years of
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age, with a mean age of 30. All participants had at least a high school degree, with 50%

(11/22) having a bachelor’s degree. Most families had at least two parents in the home

(90%), of that, one family also had extended family at home. See full demographic data

in Table 5.1.

Figure 2
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(n=3) (n=2)

40




Table 5.1

Demographics
Frequency (%)
Gender parent (n=22)
Male 29
Female 20 (91)
Other
Income
< $20,000 2(9)
$20,000- $40,000 5(23)
$40,000- $60,000 4 (18)
$60,0000- $80,000 5(23)
>$80,000 6 (27)
Education Level (years of education)
1-12 years 8 (36)
13 years 1(5)
14 years 209
16 + years 11 (50)
Family Structure
Single parent 209
Two parents 19 (86)
Single parent plus extended family 1(4)
Two parents plus extended family 1(4)
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Table 5.2

Descriptive Statistics

Min Max Mean Median Interquartile
Range
25th 75th
Age of parent in years 20 42 30 29.50 25.5 32.50
Days in the intensive care unit 7 75 29.64  27.50 18.50  37.50
before first discharge
Cardiac Bypass time (in
minutes)
Surgery 1 0 196 98.14  119.50 39.00 144.50
Surgery 2 55 219 118 106.00 71.50  164.50
Number of Medications
Surgery 1 1 14 6.36 6.00 5.00 8.00
Surgery 2 5 14 8.50 9.00 7.00 9.50
Table 5.3

Infant Demographic Characteristics (n=22)

Yes No
Experienced cardiac resuscitation 2 20
Experienced ECMO 0 22
Frequency
(%)
Diagnosed
Prenatal 17 (77)
Postnatal 5(123)
Route of Feeding Surgery 1
PO 16 (73)
GT 2(9)
PO + GT 4 (18)
Route of Feeding Surgery 2
PO 16 (73)
GT 1(5)
PO + GT 5(22)
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Reliability of the Instrument

Internal consistency of the PCL-5 was tested using Cronbach’s alpha and the
results were similar to previous tests of the instrument (Ashbaugh et al., 2016; Blevins et
al., 2015). Reliability coefficients for the instrument at timepoint one was o .955 and
timepoint 2 o .944, indicating a robust internal consistency of the 20 items on each test at
the two timepoints.

Findings

Table 5.3 displays the infant demographic characteristics. The sample included 17
patients who were prenatally diagnosed, none experienced ECMO, and two experienced
cardiopulmonary resuscitation. Cardiac surgery bypass times ranged from 0 to 198
minutes (mean 98.14 minutes) for surgery 1 and 55 to 219 minutes (mean 118 minutes)
for surgery 2. Most of the participants were fed orally at both time points (72.7%). The
number of medications at discharge for surgery 1 ranged 1 to 14 (mean 6.36), and for
surgery 2 range from 5 to 14 (mean 8.50).

Figure 3 illustrates the timing of the surveys within the single ventricle surgery
pathway that was introduced in chapter 1. Due to collection of data during the viral
season and some surgeries being completed outside of the plan for medical reasons,
survey one had significant variability in delivery. See Table 5.4 below for a summary of
the dates. For the pre-surgery PCL-5, the range was 3-118 days and for the post-surgery
PCL-5 the range was 14-32 days (Table 5.4). Nine participants had positive scores on the
PCL-5 before surgery two, and 6 had positive scores after surgery two. Seven participants

had a higher score on the second PCL-5 after surgery two, following the hypothesized
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results. Contrasting with the hypothesis, most participants demonstrated a decreasing
mean PCL-5 score over time, and this finding was statistically significant (p =.027). The

minimum, maximum, mean, median, and interquartile range of the scores are presented in

Table 5.5.
Figure 3

Timing of PCL-5 Survey

~N
First Palliative P-‘:l-’lclggse CHAMP Third Palliative
Birth surgery 7-10 Interstage Surgery 4.6 graduation Surgery 2-5
days of age gery 4-6 weeks years of age

Months of age

post
surgery

Pre-surgery
survey 2-4

weeks before
J

3-5 months of
age

Post-surgery
survey 2-4
weeks after

5-7 months of
age
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Table 5.4

Survey Timing in Days
Participant PCL-5 #1 PCL-5 #2
Days prior to surgery Days post-surgery
1 28 17
2 21 14
3 7 22
4 3 15
5 8 31
6 7 18
7 26 26
8 21 18
9 21 14
10 12 28
11 101 16
12 28 14
13 53 14
14 1 14
15 53 17
16 118 22
17 23 32
18 28 17
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19 55 18

20 34 17
21 24 14
22 18 29

Research Question 1 Findings

RQ 1: What is the level of parental post-traumatic stress measured two to four weeks
before their infant’s second palliative heart surgery?

The level of parent post-traumatic stress prior to their infants second palliative heart
surgery was measured with 22 participants. These scores showed a wide range of results
with a minimum of 0 and a maximum of 61 (positive results indicating high level of post-
traumatic stress are a score of >/=31), and the mean was 26.45. There were 9 positive
scores (41%) at this timepoint. See Table 5.5 below for more descriptive findings of the
PCL- 5 scores.

Research Question 2 Findings

RQ 2: What is the level of parental post-traumatic stress two to four weeks after
discharge following their infant’s second palliative heart surgery?

The level of parent post-traumatic stress 2 - 4 weeks after their infants second palliative
heart surgery was measured with 24 participants, 2 participants did not complete survey
one and were excluded from all data analyses. The scores ranged from 0 — 52 with a
median of 23. There were 6 positive scores (27%) at this timepoint. See Table 5.5 below

for more descriptive findings of the PCL- 5 scores.
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Table 5.5

Descriptive Statistics

n Min Max Mean Median Interquartile Range

25th 75th
PCL- 5 pre surgery 220 61 26.45 23.00 11 44.25
PCL- 5 post-surgery 220 52 18.68 16.00 4.75 32.75
Difference 22 -38 16 -6.77  -2.00 -15 1.25

Research Question 3 Findings

RQ 3: What is the difference in parental post-traumatic stress level before and after their
infant’s second palliative heart surgery?

Hypothesis: Post-traumatic stress levels will increase after the second palliative heart
surgery.

Most of the scores (13/22; 59%) decreased between the two timepoints. There was a
range of negative 38 to positive 16 points, with an average score of negative 6.77
between presurgical and postsurgical testing.

Initially a paired t-test was planned to compare the scores Using the Kolmogorov-
Smirnov test for normality, the p-value for the difference was found to be 0.030,
indicating the data were not normally distributed. As such, the non-parametric Wilcoxon
signed rank test to explore the means of the matched pairs was utilized. The relationship
between the two scores indicated a statistically significant trend of decreased average
score between the pre-surgery and post-surgery PCL-5 scores (Z= -2.206; p=.027).
Therefore, the null hypothesis was rejected that post-traumatic stress did not change

between the two surgeries.
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Research Question 4 Findings

RQ 4: What demographic variables are the mediators and moderators of the findings?
There were not enough participants to support a fully-powered exploration of this
question. Therefore, to avoid erroneously suggesting any correlations with demographic
variables, a robust analysis of the mediators and moderators was not completed.
However, demographics were used to explore the percentage of positive and negative
scores at each timepoint (see Table 5.6), based on their potential associations with stress
as reported in the literature. There was an inverse relationship with the trauma score and
level of education and income. Future research could explore these trends with a larger

sample size.
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Table 5.6

Demographics and PCL-5 scores at each timepoint

PCL-5#1 PCL-5 # PCL-5#2 PCL-5#2
Negative Positive Negative Positive
Parent demographic Frequency Frequency Frequency Frequency
(%0) (%) (%) (%)
Education
High School Degree 3 (37.5%) 5(62.5%) 4 (50%) 4 (50%)
Some college 1 (100%) 0 (0%) 1 (100%) 0 (0%)
Associates Degree 1 (50%) 1(50%) 1 (50%) 1 (50%)
Bachelor’s Degree 8 (72.7%) 3 (27.3%) 10 (90.9%) 1 (9.1%)
Income
< $20,000 0 (0%) 2 (100%) 1 (50%) 1 (50%)
$20,000-$40,000 1 (20%) 4 (80%) 2 (40%) 3 (60%)
$40,000-$60,000 3 (75%) 1 (25%) 4 (100%) 0 (0%)
$60,000-$80,000 4 (80%) 1 (20%) 4 (80%) 1 (20%)
> $80,000 5 (83.3%) 1 (16.7%) 5 (83.3%) 1 (16.7%)
Child demographics
Feeding Route
By mouth (PO) 11 (68.8%) 5(31.3%) 13 (81.3%) 3 (18.8%)
By gastrostomy tube 0 (0%) 2 (100%) 1 (50%) 1 (50%)
(GT)
Combination PO +GT 2 (50%) 2 (50%) 2 (50%) 2 (50%)

Notes. PCL-5 #1 is pre surgery, PCL-5 #2 is post-surgery. PCL-5 Score > 31 (positive)

indicates a probable diagnosis of PTSD

This chapter included a description of the participant response rates,

Summary

demographics of the sample, reliability of the instruments, and preliminary analysis of the

data. Discussion of the relationship between the pre-surgery and post-surgery scores,

selected demographic variables, strengths, and limitations of this study, and implications

of the findings are included in the next chapter.
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CHAPTER 5
DISCUSSION
The purpose of this study was to describe and correlate the levels of parent post-traumatic
stress before and after their infant’s second palliative surgery for single ventricle
congenital heart disease. The chapter includes a dialogue about the results organized by
individual research questions. This is followed by a discussion on the strengths and
limitations of the study, implications of the findings for research, theory, practice and
policy, and conclusions.
Interpretation of Findings

Prevalence of Post-traumatic Stress
Pre-surgery

RQ1 focused on the rate of clinically measurable post-traumatic stress measured
by the PCL-5 2-4 weeks prior to surgery 2. Results indicated that 40% of the scores were
positive for post-traumatic stress symptoms. The high scores prior to the second surgery
could be related to many factors. The first eight questions reference symptoms related to
the “stressful experience,” which in this case was parenting an infant with critical
congenital heart disease. Thus, the idea of being back in the hospital may have increased
perceptions of experiencing some of these symptoms. Parents may have intrinsic trauma
that was not controlled for in this study. The viral season was more robust than usual
causing significant surgical delays due to illness symptoms. These delays could increase
parenting stress as they were anxious to get the surgery completed. We also cannot know

what effect the global pandemic from COVID-19 had on the parents PTSD symptoms-
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this is discussed at length later. Parents were also juggling complex medication and
feeding regimens during this time (Tregay, 2015).
Post-surgery

Research question 2 (RQ 2) focused on the rate of clinically measurable post-
traumatic stress measured by the PCL-5 2-4 weeks after surgery 2. At this timepoint 27%
of participants were positive for post-traumatic stress symptoms. This decrease in
symptoms from prior to surgery 2 was found to be statistically significant. The score was
obtained 2-4 weeks after surgery, so the child would likely be nearly recovered from the
surgery and nearing CHAMP graduation. This may represent a decrease in parent stress
related to the completion of the second heart surgery, which many parents see as a
significant endpoint that may signify a return to “normal” life (Elliott et al., 2021; March
& Keim-Malpass, 2018).
Relationship of Pre-surgery and Post-surgery Scores

Research question 3 (RQ 3) examined the relationship between the two scores.
Based on prior research, the initial hypothesis expected increasing PCL-5 scores after
surgery 2 due to the pending CHAMP graduation. Preliminary data analysis indicated
that the results differed from this hypothesis in a statistically significant way. Over time,
a decreasing mean was found instead of an increasing one with a wide range of scores at
both time points. Due to this finding, the prediction that obtaining a highly-powered
sample would require significantly more participants with a historically small sample
pool (approximately 50 patients/year), the lack of previous studies to support any sample

size, and the significant limitations to the study design, participation was capped at 22
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participants, which is supported in the literature (Schmidt et al., 2018). The increased
prevalence of positive scores pre-surgery compared to the post-surgery may be due to
factors that could not be controlled. One possibility is that the score was elevated to
anticipatory stress related to the upcoming hospitalization.
Demographic Variables and Pre-surgery and Post-surgery Scores

Research question 4 (RQ 4) sought to examine the demographic variables and
their association with the PCL-5 scores at each timepoint. Due to the small sample size,
we are unable to draw any definitive conclusions, but there were some interesting
patterns in the data that can inform future work. Regarding education levels of the
participants, most of the results were evenly split, except for participants with bachelor’s
degrees or higher reporting more frequent negative scores. It is also interesting that our
sample demographics included a higher level of education than the general CHAMP
population, so these findings may not represent the larger group of CHAMP parents
(Cardiac High Acuity Monitoring Program, 2022). A higher income also seems to be
inversely correlated with the PCL-5 scores in our sample. The feeding route, specifically
the use of a feeding tube which is commonly cited as a source of increased stress for
parents, did not seem to have any effect on our findings (Tregay et al., 2015). There were
no readily discernable trends in the other demographic data, although it is unclear if a
larger sample size would produce significant group differences.

Strengths and Limitations
One strength of this study was that it builds on prior qualitative research with this

population. Using findings from that work provided an evidence-based starting point
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(Elliott et al., 2021). To our knowledge, this is the first study to explore PCL-5 findings
of this population during outpatient care. Medical and surgical options for the infant with
SVCHD have advanced tremendously and current research is turning to improve the
quality of life for these children across the life span. Therefore, exploring this population
is important given that parent trauma is linked to long term problems for the children.
Previous work with parent trauma focused on the inpatient and interstage time, which is
comparatively a much shorter period, so extending that research to the outpatient and post
SVCHD interstage population is critical. This work adds to the available work and
provides impetus for future research.

An additional strength of this study is in the timing. This study was completed
during that time which we know is very stressful for parents. The research team usually
aims to avoid this time to not add undue stress on the family. We were able to complete
research during this time with no reported post study concerns on psychosocial follow up,
so we may have captured more high-quality data by using a prospective approach.

A limitation of this study is not controlling for any baseline PTSD with the parent
participants, we are unable to say that the trauma we measured is from parenting an infant
with SVCHD. The lack of randomization of the sample may result in selection bias so
that factors other than the independent variable (time) may influence the findings (Polit &
Beck, 2017). Randomization was not feasible with this study and given the limited
population size it would take many years to recruit enough participants for a fully
powered study. Therefore, it is possible external factors, such as surgical timing and

COVID-19 pandemic visitor restrictions could explain differences between timepoint 1
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and 2. The significantly different post-traumatic stress scores at the two time points
provide an initiative to guide future research.

The timeframe of administration times between the first PCL-5 survey and the second
with some participants is an important limitation. Due to the change in anesthesia
guidelines and a more prolific than usual viral illness season, there was wide range in
days of data collection between survey 1 and survey 2 (3-118 days). This was an

unanticipated concern that may have affected the study results.

The sample size and homogenous sample limit the generalizability and the
statistical power. The convenience sampling with a single site may also influence
findings as the resources, such as a comprehensive interstage monitoring team, available
at this institution may differ significantly from other institutions.

Another important limitation of this study is the PCL-5 is a validated tool that
measures any kind of PTSD, and perhaps the stress experienced by these parents
dissipates over time indicating a more specific tool may be needed to measure
posttraumatic stress in this population. The tool has been used for a larger group of
parents of children with various life-threatening illnesses, including parents of children
with cancer, neurological, and cardiac concerns (Muscara et al., 2018). Our
generalizability may be limited as our sample differed from the larger CHAMP
population at our site. The sample of this study had a mean age of 30 years and 50% of
participants had at least a bachelor’s degree. This data differs from the larger group of
CHAMP participants who have an average age of 28 years and 28% have a bachelor’s

degree (Cardiac High Acuity Monitoring Program, 2022).
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Impact of Coronavirus Disease Pandemic

This dissertation study was completed during the second year of the COVID-19
pandemic which affected multiple areas of the study. First, 2021 had higher than usual
volumes of respiratory illness across the nation (Olsen et al., 2021). This potentially
affected recruitment at the study site by increasing illnesses among both patients and their
immediate family members. There were new guidelines for infants who had SVCHD and
needed anesthesia that were published by the Congenital Heart Surgeons Society that
suggested a longer wait time follow possible COVID19 infection (Levy et al., n.d.).
Given the concerns for COVID-19 transmission and treatment, infant procedures and
appointments were delayed with immediate family member illness even if the infant was
without illness symptoms. Increased viral activity and policies limiting access due to both
parent and infant illness affected safety protocols and routine study procedures. Parents
were oftentimes not as accessible as usual for recruitment since the hospital visitor
restrictions limited siblings and other family members from visiting. This meant parents
had to choose between their children and family and they might have chosen to spend
more time at home instead of at the bedside. The study procedures were also limited by
the restrictions since finding time to meet parents to consent after initial recruitment
could also be complicated. The IRB required full consent for this study, necessitating
making time to review the consent with parents in person prior to signing.

For elective procedures (not deemed urgent or emergent in timing) involving
anesthesia, infants had to be in good health and free of respiratory illness. Routine delays

for these procedures are 4-10 weeks depending on the symptoms and/or identified
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respiratory pathogen. The COVID-19 pandemic created an operational issue since the
data collection surveys were timed at 2-4 weeks prior to and 2-4 weeks following the
scheduled heart surgery. Oftentimes the first survey was already completed prior to the
respiratory illness symptoms. This change in timing was true for all cardiac procedures at
the study site and resulted in surgery dates being open with very little notice due to
cancelled procedures. Thus, some infants had very rapid turnaround time with surgery
dates, and the first survey was missed. These concerns meant some surveys were
completed outside of the planned timeline, as discussed in the findings section.

In general, the COVID-19 pandemic affected everyday life and could have
adversely affected the experience of parenting an infant with SVCHD. In particular, the
hospital procedures limiting visitors other than parents could have provided more stress
to parents during infant hospitalizations. They were unable to have additional family
support and were often forced to choose between the infant in the hospital and other
children or family members at home who were unable to visit the hospital. Also,
parenting stress may have increased knowing that COVID19 may be more dangerous to
infants with SVCHD (Alsaied et al., 2020).

Further, the appointment and surgical delays due to illness may have impacted the
parents’ PCL-5 scores as COVID-19 affected work, home, and school life for families,
which we were unable to account for in the design of this study. We did not gather
information on or control for parent mental health, psychosocial concerns, or any
previous concerns for PTSD at baseline in this study. This means that our PCL-5 scores

may reflect different trauma or stress than that of caring for an infant with SVCHD.
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Hospital operational changes also impacted recruitment procedures as research
staff started working from home early in the pandemic. While still on campus as needed
for study procedures, there were sometimes problems having study staff and parents
present simultaneously, given the strict visitation policies.

Conclusion

Previous qualitative research demonstrated that CHAMP parents had a significant
response to the end of their child’s time following with the CHAMP program (Elliott et
al., 2021). This study aimed to further explore that phenomenon quantitatively and found
somewhat contradicting results. Since the end of the CHAMP program is variable for
patients depending on their specific heart lesion, surgical plan, and postoperative course,
we sought to standardize the timing around the second heart surgery, which is when the
process is started to transition the patient out of the CHAMP program to a primary
cardiologist’s care. This time provided standardization but also introduced factors that
could not be controlled such as anticipatory stress and postoperative stress related to
surgical outcomes or additional procedures that may have been necessary.

Initial qualitative work included parents of patients who completed the CHAMP
program within the previous 2 years, which meant the sample was much farther out from
their second heart surgery and had not followed up with the CHAMP team recently. As a
result, the parents may have had more time to reflect on that journey. The reflection time
and perhaps other interactions with the health care system could contribute to the findings
of increased stress around the CHAMP graduation (typically around 4-6 weeks after the

second surgery) found in the qualitative study. Additionally, parents may have protective
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feelings around the stress of surgery, so the retrospective nature of the qualitative study
may not reflect in a prospective design.

Though the results of this did not follow our hypothesized findings, this study
adds to the existing body of literature in this area. This is the first study to explore PCL-5
findings of this population during outpatient care. Parents in our study had significant
post-traumatic stress symptoms at both time points. This finding provides some direction
for future research of this population which should include a larger sample size.

With all positive scores, there was a referral to the heart center psychologist for
follow up. This provided an opportunity to counsel families and provide resources. The
hospital’s psychosocial team does not routinely follow up with families after hospital
discharge following heart surgery. This study provided a screening tool that allowed the
team to deliver anticipatory guidance to the most vulnerable families instead of a reactive
support model. These unexpected changes due to the study design highlight the continued
need for comprehensive psychosocial care for these vulnerable patients and families
(Golfenshtein et al., 2020; Muscara et al., 2018; Utens et al., 2018). The PCL-5 or a
similar tool used routinely may continue to support these prophylactic conversations.

Seven participants (32%) did follow our hypothesized findings with PCL-5 scores
increasing at the second survey after surgery. The overall increase in scores was
relatively small (mean = + 4.4) compared to the drop in scores that other participants had
(mean = -13.8). There is a clear need to examine factors associated with increasing versus
decreasing PCL-5 scores in this parent population, given previous work indicating that

stress increased (Elliott et al., 2021).
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Implications

The results of this study highlight implications for research, practice, theory, and
policy. Each area is discussed individually below.
Research

There were positive PCL-5 scores recorded at both timepoints. This provides
impetus for future research with this phenomenon and population. This study
demonstrated that families are willing and able to discuss these sensitive subjects with
their nursing care providers. None of the families who declined to participate did so due
to the nature of the study. Every parent who declined this study also declined the other
research studies that were presented to them. Though there is a need for multidisciplinary
support, our study was developed and led by nurses. This supports the idea that
conversations around mental health are welcome by the families and every member of the
care team should be assessing the emotional wellbeing of the family members
Practice

Parents had measurable levels of trauma symptoms at both timepoints. There is a
need for comprehensive psychosocial screening, care, and follow-up in the outpatient
setting. Parents of infants with SVCHD have significant symptoms of post-traumatic
stress even after the stressful intensive care unit stays. Attention should be given to
routine screening and follow-up for these symptoms to support proactive psychosocial
interventions. Additionally, given that the PCL-5 scores may correlate with clinical
PTSD levels, pediatric cardiology healthcare teams should have strong psychosocial

teams available to follow up with these families during vulnerable transitions.
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Theory

This study used Meleis’ transition study to provide a validated roadmap of the
transition experience. Specifically, the nature of transition including critical time points
and events were guided by the transitions theory. In this case, the critical time points are
surgery two and the impending CHAMP graduation. This research also explored the
infant's transition conditions and the parent's response patterns. The findings of this study
support Meleis’ posit that times of transition are times of increased vulnerability and that
traumatic experiences are experienced differently by individuals (Meleis, 2015).
Policy

Healthcare policy should support regular payment for mental health care for this
population. There were measurable levels of traumatic stress symptoms at both time
points, and research has shown that parents must be in good shape to provide optimal
care for their children. For some parents, this may include care from a mental health
professional, which is not always covered by health insurance.
Future Research

The findings of this research study provide many ideas to validate and improve
upon this research in future work. A principal goal of future research should be to
identify the timeline and timing of parent trauma in this population. Doing so would
guide future work, including interventions aimed at mitigating the trauma in this
population. Although I did not find what I initially hypothesized, there were positive
PCL-5 scores at both time points, indicating there is likely some level of parent trauma at

both time points. The design of future work should include randomization to ensure the
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participants are equivalent and comparable to the general single ventricle population.
Consideration should also be given to improved generalizability of the findings by
expanding the sample size and recruiting from multiple pediatric cardiac participating
sites.

Future research should gather more data on any baseline parent trauma history.
Our study did not assess this factor, so it is unclear if any historical trauma impacted the
participants with positive scores besides parenting an infant with single ventricle
congenital heart disease.

Assessing post-traumatic stress symptoms at a time point not bound by a surgical
date is another important implication for future research. This design decision proved to
be a challenging to control factor in the post-COVID world. Since the scheduling
decisions were impacted by a worse-than-usual respiratory viral season, causing
numerous surgery date changes, there was little control over how much surgical
scheduling and planning factors contributed to the parenting stress during the time of the
study.

Future work can build off these study results by increasing the sample size and
designing the study with more strict and attainable guidelines around data collection. It
should avoid basing timing off a surgical date especially during the viral season. Clinical
courses during the interstage can be highly variable, but using something like hospital
discharge and the first clinic follow-up could provide a more predictable timeline for

longitudinal data collection.
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Appendix A

Transitions: a middle range theory (Meleis et al., 2000)

Nature of Transition

Types
Developmental
Situational
Health/lliness
Organizational

Patterns
Single
Multiple
Sequential
Simultaneous
Related
Unrelated

Properties

Awareness

Engagement

Change and
difference

Transition time span

Critical points and
events

Fy

h 4

Transition Conditions:
Facilitators and Inhibitors

Patterns of Response

Process Indicators

Personal
Meanings

Socioeconomic status

Cultural beliefs & attitudes

Preparation & knowledge

Feeling connected
Interactions

Locating and being situated
Developing confidence and

Fy
A4

/

~
h 4

Community

coping
\ Y
Outcome Indicators
Society Mastery
Fluid Integrative Identities

| I

Nursing Therapeutics

A
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Appendix B
PTSD Checklist for DSM-5 (PCL-5) (National Center for PTSD, 2019)
PCL-5

Instructions: Below is a list of problems that people sometimes have in response to a
very stressful experience. Please read each problem carefully and then circle one of the
numbers to the right to indicate how much you have been bothered by that problem in the

past month.

Not A Quite
In the past month, how much were you bothered by: | atall| little | Moderately| a bit | Extremely
bit
1. Repeated, disturbing, and unwanted memories
of the stressful experience? 0 1 2 3 4
2. Repeated, disturbing dreams of the stressful | 0 1 2 3 4

experience?

3. Suddenly feeling or acting as if the stressful
experience were actually happening again (as if 0 1 2 3 4
you were actually back there reliving it)?

4. Feeling very upset when something reminded you

of the stressful experience? 0 1 2 3 4
5. Having strong physical reactions when
something reminded you of the stressful
) . 0 1 2 3 4
experience (for example, heart pounding,
trouble breathing, sweating)?
6. Avoiding memories, thoughts, or feelings related
0 1 2 3 4

to the stressful experience?

7. Avoiding external reminders of the stressful
experience (for example, people, places, 0 1 2 3 4
conversations, activities, objects, or situations)?

8. Trouble remembering important parts of the
stressful experience?

9. Having strong negative beliefs about
yourself, other people, or the world (for
example, having thoughts such as: | am bad,
there is something seriously wrong with me,
no one can be trusted, the world is
completely dangerous)?

10. Blaming yourself or someone else for the
stressful experience or what happened after 0 1 2 3 4
it?
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11. Having strong negative feelings such as fear,

horror, anger, guilt, or shame? 0 1 2 4
12. Loss of interest in activities that you used to enjoy? | 0 1 2 4
13. Feeling distant or cut off from other people? 0 1 2 4
14. Trouble experiencing positive feelings (for

example, being unable to feel happiness or have 0 1 2 4

loving feelings for people close to you)?
15. Irritable behavior, angry outbursts, or acting 0 1 2 4
aggressively?
16. Taking too many risks or doing things that could

cause you harm? 0 1 2 4
17. Being "superalert" or watchful or on guard? 0 1 2 4
18. Feeling jumpy or easily startled? 0 1 2 4
19. Having difficulty concentrating? 0 1 2 4
20. Trouble falling or staying asleep? 0 1 2 4

PCL-5 (14 August 2013) National Center for PTSD Pagelof 1

64



References

About — REDCap. (n.d.). Retrieved April 17, 2020, from https://projectredcap.org/about/

About Us Children’s Mercy Kansas City. (2020). Children’s Mercy Kansas City.
https://www.childrensmercy.org/about-us/

Alkan, F., Sertcelik, T., Yalin Sapmaz, S., Eser, E., & Coskun, S. (2017). Responses of
mothers of children with CHD: Quality of life, anxiety and depression, parental
attitudes, family functionality. Cardiology in the Young, 27(9), 1748—-1754.
https://doi.org/10.1017/S1047951117001184

Allen, H. D., Shaddy, R. E., Penny, D. J., Cetta, F., & Feltes, T. F. (2016). Moss &
adams’ heart disease in infants, children, and adolescents, including the fetus and
young adult: Vol. Ninth edition. Wolters Kluwer Health; eBook Clinical
Collection (EBSCOhost).

Alsaied, T., Aboulhosn, J. A., Cotts, T. B., Daniels, C. J., Etheridge, S. P., Feltes, T. F.,
Gurvitz, M. Z., Lewin, M. B., Oster, M. E., & Saidi, A. (2020). Coronavirus
Disease 2019 (COVID-19) Pandemic Implications in Pediatric and Adult
Congenital Heart Disease. Journal of the American Heart Association, 9(12),
€017224. https://doi.org/10.1161/JAHA.120.017224

Andersen, N. D., Scherba, J. C., & Turek, J. W. (2020). Biventricular conversion in the
borderline hypoplastic heart. Current Cardiology Reports, 22(10), 115.
https://doi.org/10.1007/s11886-020-01363-5

Anderson, J. B., Beekman, R. H., Kugler, J. D., Rosenthal, G. L., Jenkins, K. J., Klitzner,

T. S., Martin, G. R., Neish, S. R., Brown, D. W., Mangeot, C., King, E., Peterson,

65



L. E., Provost, L., & Lannon, C. (2015). Improvement in interstage survival in a
national pediatric cardiology learning network. Circulation: Cardiovascular
Quality and Outcomes, 8(4), 428—436.
https://doi.org/10.1161/CIRCOUTCOMES.115.001956

Arth, A. C., Tinker, S. C., Simeone, R. M., Ailes, E. C., Cragan, J. D., & Grosse, S. D.
(2017). Inpatient hospitalization costs associated with birth defects among persons
of all ages—United states, 2013. MMWR. Morbidity and Mortality Weekly
Report, 66(02), 41-46. https://doi.org/10.15585/mmwr.mm6602al

Ashbaugh, A. R., Houle-Johnson, S., Herbert, C., El-Hage, W., & Brunet, A. (2016).
Psychometric validation of the english and french versions of the posttraumatic
stress disorder checklist for DSM-5 (PCL-5). PLOS ONE, 11(10), e0161645.
https://doi.org/10.1371/journal.pone.0161645

Best Children’s Hospitals. (2020). https://www.childrensmercy.org/about-us/national-
rankings/

Bingler, M., Erickson, L. A., Reid, K. J., Lee, B., O’Brien, J., Apperson, J., Goggin, K.,
& Shirali, G. (2018). Interstage outcomes in infants with single ventricle heart
disease comparing home monitoring technology to three-ring binder
documentation: A randomized crossover study. World Journal for Pediatric and
Congenital Heart Surgery, 9(3), 305-314.
https://doi.org/10.1177/2150135118762401

Blevins, C. A., Weathers, F. W., Davis, M. T., Witte, T. K., & Domino, J. L. (2015). The

posttraumatic stress disorder checklist for DSM-5 (PCL-5): Development and

66



initial psychometric evaluation: Posttraumatic stress disorder checklist for DSM-
5. Journal of Traumatic Stress, 28(6), 489—498. https://doi.org/10.1002/jts.22059

Brosig, C. L., Bear, L., Allen, S., Hoffmann, R. G., Pan, A., Frommelt, M., & Mussatto,
K. A. (2017). Preschool neurodevelopmental outcomes in children with
congenital heart disease. The Journal of Pediatrics, 183, 80-86.¢el.
https://doi.org/10.1016/j.jpeds.2016.12.044

Brown, K. L., & Smith, L. (2018). The patient journey to home after major cardiac
surgery in infancy. Progress in Pediatric Cardiology, 48, 8—13.
https://doi.org/10.1016/j.ppedcard.2018.02.005

Bucholz, E. M., Sleeper, L. A., Goldberg, C. S., Pasquali, S. K., Anderson, B. R.,
Gaynor, J. W., Cnota, J. F., & Newburger, J. W. (2020). Socioeconomic status
and long-term outcomes in single ventricle heart disease. Pediatrics, 146(4),
€20201240. https://doi.org/10.1542/peds.2020-1240

Burg, M. M., & Soufer, R. (2016). Post-traumatic stress disorder and cardiovascular
disease. Current Cardiology Reports, 18(10), 94. https://doi.org/10.1007/s11886-
016-0770-5

Cantwell-Bartl, A. M., & Tibballs, J. (2013). Psychosocial experiences of parents of
infants with hypoplastic left heart syndrome in the PICU. Pediatric Critical Care
Medicine, 14(9), 869-875. https://doi.org/10.1097/PCC.0b013e31829b1a88

Cardiac High Acuity Monitoring Program. (2022). Cardiac high acuity monitoring
program enrollment form [Unpublished raw data]. Children’s Mercy Kansas

City. champ.childrensmercy.org

67



Caris, E. C., Dempster, N., Wernovsky, G., Butz, C., Neely, T., Allen, R., Stewart, J.,
Miller-Tate, H., Fonseca, R., Texter, K., Nicholson, L., & Cua, C. L. (2016).
Anxiety scores in caregivers of children with hypoplastic left heart syndrome:
HLHS caregiver anxiety scores. Congenital Heart Disease, 11(6), 727-732.
https://doi.org/10.1111/chd.12387

Connor, J. A., Kline, N. E., Mott, S., Harris, S. K., & Jenkins, K. J. (2010). The meaning
of cost for families of children with congenital heart disease. Journal of Pediatric
Health Care, 24(5), 318-325. https://doi.org/10.1016/j.pedhc.2009.09.002

Elliott, M., Erickson, L., Russell, C. L., Chrisman, M., Gross Toalson, J., & Emerson, A.
(2021). Defining a new normal: A qualitative exploration of the parent experience
during the single ventricle congenital heart disease interstage period. Journal of
Advanced Nursing, jan.14785. https://doi.org/10.1111/jan.14785

Equity and Diversity Children’s Mercy Kansas City. (2019). [Annual Report].
https://www.childrensmercy.org/about-us/equity-and-diversity/

Fraser, C. D., McKenzie, E. D., & Cooley, D. A. (2001). Tetralogy of Fallot: Surgical
management individualized to the patient. The Annals of Thoracic Surgery, 71(5),
1556—1563. https://doi.org/10.1016/S0003-4975(01)02475-4

Gaskin, K. L. (2018). Patterns of transition experience for parents going home from
hospital with their infant after first stage surgery for complex congenital heart
disease. Journal of Pediatric Nursing, 41, e23—e32.

https://doi.org/10.1016/j.pedn.2017.11.013

68



Gaskin, K. L., Barron, D. J., & Daniels, A. (2016). Parents’ preparedness for their
infants’ discharge following first-stage cardiac surgery: Development of a
parental early warning tool. Cardiology in the Young, 26(07), 1414—1424.
https://doi.org/10.1017/S1047951116001062

Geary, C. R., & Schumacher, K. L. (2012). Care transitions: Integrating transition theory
and complexity science concepts. Advances in Nursing Science, 35(3), 236-248.
https://doi.org/10.1097/ANS.0b013e31826260a5

Gerstle, M., Beebe, D. W., Drotar, D., Cassedy, A., & Marino, B. S. (2016). Executive
functioning and school performance among pediatric survivors of complex
congenital heart disease. The Journal of Pediatrics, 173, 154-159.
https://doi.org/10.1016/j.jpeds.2016.01.028

Ghanayem, N. S., Allen, K. R., Tabbutt, S., Atz, A. M., Clabby, M. L., Cooper, D. S.,
Eghtesady, P., Frommelt, P. C., Gruber, P. J., Hill, K. D., Kaltman, J. R., Laussen,
P. C., Lewis, A. B., Lurito, K. J., Minich, L. L., Ohye, R. G., Schonbeck, J. V.,
Schwartz, S. M., Singh, R. K., & Goldberg, C. S. (2012). Interstage mortality
after the Norwood procedure: Results of the multicenter single ventricle
reconstruction trial. The Journal of Thoracic and Cardiovascular Surgery, 144(4),
896-906. https://doi.org/10.1016/j.jtcvs.2012.05.020

Golfenshtein, N., Hanlon, A. L., Deatrick, J. A., & Medoff-Cooper, B. (2017). Parenting
stress in parents of infants with congenital heart disease and parents of healthy
infants: The first year of life. Comprehensive Child and Adolescent Nursing,

40(4), 294-314. https://doi.org/10.1080/24694193.2017.1372532

69



Golfenshtein, N., Hanlon, A. L., Deatrick, J. A., & Medoff-Cooper, B. (2020). The
associations between infant development and parenting stress in infants with
congenital heart disease at six and twelve months of age. Journal of Pediatric
Nursing, 51, 1-7. https://doi.org/10.1016/j.pedn.2019.11.012

Golfenshtein, N., Lisanti, A. J., Cui, N., & Medoff Cooper, B. (2022). Predictors of post-
traumatic stress symptomology in parents of infants with congenital heart disease
post-surgery and after four months. Journal of Pediatric Nursing, 62, 17-22.
https://doi.org/10.1016/j.pedn.2021.11.013

Harris, P. A., Taylor, R., Thielke, R., Payne, J., Gonzalez, N., & Conde, J. G. (2009).
Research electronic data capture (REDCap)—A metadata-driven methodology
and workflow process for providing translational research informatics support.
Journal of Biomedical Informatics, 42, 377-381.
https://doi.org/doi:10.1016/].jb1.2008.08.010

Helfricht, S., Latal, B., Fischer, J. E., Tomaske, M., & Landolt, M. A. (2008). Surgery-
related posttraumatic stress disorder in parents of children undergoing
cardiopulmonary bypass surgery: A prospective cohort study. Pediatric Critical
Care Medicine, 9(2), 217-223. https://doi.org/10.1097/PCC.0b013e318166¢eec3

Huang, L., Schilling, C., Dalziel, K. M., Xie, S., Celermajer, D. S., McNeil, J. J.,
Winlaw, D., Hornung, T. S., Radford, D. J., Grigg, L. E., Bullock, A., Wheaton,
G. R, Justo, R. N., Blake, J., Bishop, R., Du Plessis, K., & d’Udekem, Y. (2017).

Hospital inpatient costs for single ventricle patients surviving the fontan

70



procedure. The American Journal of Cardiology, 120(3), 467-472.
https://doi.org/10.1016/j.amjcard.2017.04.049

IBM Corporation. (2019). IBM SPSS statistics (Version 26) [Windows]. IBM
Corporation.

Imperial-Perez, F., & Heilemann, M. V. (2019). Having to be the one: Mothers providing
home care to infants with complex cardiac needs. American Journal of Critical
Care, 28(5), 354-360. https://doi.org/10.4037/ajcc2019887

Jackson, A. C., Frydenberg, E., Liang, R. P.-T., Higgins, R. O., & Murphy, B. M. (2015).
Familial impact and coping with child heart disease: A systematic review.
Pediatric Cardiology, 36(4), 695-712. https://doi.org/10.1007/s00246-015-1121-
9

Kaplinski, M., Ittenbach, R. F., Hunt, M. L., Stephan, D., Natarajan, S. S., Ravishankar,
C., Giglia, T. M., Rychik, J., Rome, J. J., Mahle, M., Kennedy, A. T., Steven, J.
M., Fuller, S. M., Nicolson, S. C., Spray, T. L., Gaynor, J. W., & Mascio, C. E.
(2020). Decreasing interstage mortality after the norwood procedure: A 30-year
experience. Journal of the American Heart Association, 9(19), e016889.
https://doi.org/10.1161/JAHA.120.016889

Kasparian, N. A., Kan, J. M., Sood, E., Wray, J., Pincus, H. A., & Newburger, J. W.
(2019). Mental health care for parents of babies with congenital heart disease
during intensive care unit admission: Systematic review and statement of best
practice. Early Human Development, 139, 104837.

https://doi.org/10.1016/j.earlhumdev.2019.104837

71



Kenny, L. A., DeRita, F., Nassar, M., Dark, J., Coats, L., & Hasan, A. (2018).
Transplantation in the single ventricle population. Annals of Cardiothoracic
Surgery, 7(1), 152—159. https://doi.org/10.21037/acs.2018.01.16

Kolaitis, G. A., Meentken, M. G., & Utens, E. M. W. J. (2017). Mental health problems
in parents of children with congenital heart disease. Frontiers in Pediatrics, 5,
102. https://doi.org/10.3389/fped.2017.00102

Kosta, L., Harms, L., Franich-Ray, C., Anderson, V., Northam, E., Cochrane, A.,
Menahem, S., & Jordan, B. (2015). Parental experiences of their infant’s
hospitalization for cardiac surgery: Parental experiences of their infant’s
hospitalization. Child: Care, Health and Development, 41(6), 1057—1065.
https://doi.org/10.1111/cch.12230

Lerret, S. M. (2009). Discharge readiness: An integrative review focusing on discharge
following pediatric hospitalization. Journal for Specialists in Pediatric Nursing,
14(4), 245-255. https://doi.org/10.1111/5.1744-6155.2009.00205.x

Lerret, S. M., White-Traut, R., Medoff-Cooper, B., Simpson, P., Adib, R., Ahamed, S. I,
& Schiffman, R. (2020). Pilot study protocol of a mHealth self-management
intervention for family members of pediatric transplant recipients. Research in
Nursing & Health, 43(2), 145—154. https://doi.org/10.1002/nur.22010

Levy, E., Blumenthal, J., & Chiotos, K. (n.d.). CHSS: COVID-19 FAQ's in Pediatric

Cardiac Surgery. Retrieved December 12, 2022, from https://chss.org/FAQ.cgi

72



Lisanti, A. J. (2018). Parental stress and resilience in CHD: A new frontier for health
disparities research. Cardiology in the Young, 28(9), 1142—1150.
https://doi.org/10.1017/S1047951118000963

Magruder, K. M., McLaughlin, K. A., & Elmore Borbon, D. L. (2017). Trauma is a
public health issue. European Journal of Psychotraumatology, 8(1), 1375338.
https://doi.org/10.1080/20008198.2017.1375338

March, S., & Keim-Malpass, J. (2018). Transition experiences between hospital- and
home-care for parents of children with hypoplastic left heart syndrome. Journal
for Specialists in Pediatric Nursing, €12225. https://doi.org/10.1111/jspn.12225

Marino, B. S., Lipkin, P. H., Newburger, J. W., Peacock, G., Gerdes, M., Gaynor, J. W.,
Mussatto, K. A., Uzark, K., Goldberg, C. S., Johnson, W. H., Li, J., Smith, S. E.,
Bellinger, D. C., & Mahle, W. T. (2012). Neurodevelopmental outcomes in
children with congenital heart disease: Evaluation and management: A scientific
statement from the american heart association. Circulation, 126(9), 1143—-1172.
https://doi.org/10.1161/CIR.0b013e318265¢ee8a

McClung, N., Glidewell, J., & Farr, S. L. (2018). Financial burdens and mental health
needs in families of children with congenital heart disease. Congenital Heart
Disease, 13(4), 554-562. https://doi.org/10.1111/chd.12605

McKechnie, A. C., Pridham, K., & Tluczek, A. (2016). Walking the “emotional
tightrope” from pregnancy to parenthood: Understanding parental motivation to

manage health care and distress after a fetal diagnosis of complex congenital heart

73



disease. Journal of Family Nursing, 22(1), 74-107.
https://doi.org/10.1177/1074840715616603

McMabhon, E., & Chang, Y.-S. (2020). From surviving to thriving - parental experiences
of hospitalised infants with congenital heart disease undergoing cardiac surgery:
A qualitative synthesis. Journal of Pediatric Nursing, 51, 32—41.
https://doi.org/10.1016/j.pedn.2019.12.010

Meleis, A. 1. (2015). Transitions theory. In M. Smith & M. Parker (Eds.), Nursing
theories and nursing practice (4th ed., pp. 361-380). FA Davis Co.

Meleis, A. 1., Sawyer, L. M., Im, E.-O., Hilfinger Messias, D. K., & Schumacher, K.
(2000). Experiencing transitions: An emerging middle-range theory. Advances in
Nursing Science, 23(1), 12-28. https://doi.org/10.1097/00012272-200009000-
00006

Muscara, F., Burke, K., McCarthy, M. C., Anderson, V. A., Hearps, S. J., Hearps, S. J.,
Dimovski, A., & Nicholson, J. M. (2015). Parent distress reactions following a
serious illness or injury in their child: A protocol paper for the take a breath
cohort study. BMC Psychiatry, 15(1). https://doi.org/10.1186/s12888-015-0519-5

Muscara, F., McCarthy, M. C., Hearps, S. J. C., Nicholson, J. M., Burke, K., Dimovski,
A., Darling, S., Rayner, M., & Anderson, V. A. (2018). Featured article:
Trajectories of posttraumatic stress symptoms in parents of children with a serious
childhood illness or injury. Journal of Pediatric Psychology, 43(10), 1072—1082.

https://doi.org/10.1093/jpepsy/jsy035

74



National Center for PTSD. (2019, October 14). PTSD Checklist for DSM-5 (PCL-5) -
PTSD: National Center for PTSD [General Information]. Ptsd.va.Gov.
https://www.ptsd.va.gov/professional/assessment/adult-sr/ptsd-checklist.asp

Ng, Q. X., Soh, A. Y. S., Loke, W., Venkatanarayanan, N., Lim, D. Y., & Yeo, W.-S.
(2019). Systematic review with meta-analysis: The association between post-
traumatic stress disorder and irritable bowel syndrome: Association between
PTSD and IBS. Journal of Gastroenterology and Hepatology, 34(1), 68—73.
https://doi.org/10.1111/jgh.14446

Nieves, J. A., Rudd, N. A., & Dobrolet, N. (2018). Home surveillance monitoring for
high risk congenital heart newborns: Improving outcomes after single ventricle
palliation - why, how & results. Progress in Pediatric Cardiology, 48, 14-25.
https://doi.org/10.1016/j.ppedcard.2018.01.004

Olsen, S. J., Winn, A. K., Budd, A. P., Prill, M. M., Steel, J., Midgley, C. M., Kniss, K.,
Burns, E., Rowe, T., Foust, A., Jasso, G., Merced-Morales, A., Davis, C. T., Jang,
Y., Jones, J., Daly, P., Gubareva, L., Barnes, J., Kondor, R., ... Silk, B. J. (2021).
Changes in influenza and other respiratory virus activity during the COVID-19
pandemic—United States, 2020-2021. American Journal of Transplantation,
21(10), 3481-3486. https://doi.org/10.1111/ajt.16049

Oster, M. E., Ehrlich, A., King, E., Petit, C. J., Clabby, M., Smith, S., Glanville, M.,
Anderson, J., Darbie, L., & Beekman, R. H. (2015). Association of interstage
home monitoring with mortality, readmissions, and weight gain: A multicenter

study from the national pediatric cardiology quality improvement collaborative.

75



Circulation, 132(6), 502-508.
https://doi.org/10.1161/CIRCULATIONAHA.114.014107
Oster, M. E., Riehle-Colarusso, T., Simeone, R. M., Gurvitz, M., Kaltman, J. R.,
McConnell, M., Rosenthal, G. L., & Honein, M. A. (2013). Public health science
agenda for congenital heart defects: Report from a centers for disease control and
prevention experts meeting. Journal of the American Heart Association, 2(5).
https://doi.org/10.1161/JAHA.113.000256
Oster, M. E., Watkins, S., Hill, K. D., Knight, J. H., & Meyer, R. E. (2017). Academic
outcomes in children with congenital heart defects: A population-based cohort
study. Circulation: Cardiovascular Quality and Outcomes, 10(2).
https://doi.org/10.1161/CIRCOUTCOMES.116.003074
Plichta, S., & Kelvin, E. (2013). Munro’s statistical methods for health care research
(6th ed.). Lippincott Williams & Wilkins,.

Polit, D. F., & Beck, C. T. (2017). Nursing research: Generating and assessing evidence
for nursing practice (10th ed.). Wolters Kluwer.

Pundi, K. N., Johnson, J. N., Dearani, J. A., Pundi, K. N., Li, Z., Hinck, C. A., Dahl, S.
H., Cannon, B. C., O’Leary, P. W., Driscoll, D. J., & Cetta, F. (2015). 40-year
follow-up after the fontan operation. Journal of the American College of
Cardiology, 66(15), 1700—1710. https://doi.org/10.1016/j.jacc.2015.07.065

Rao, P. S. (2019). Management of congenital heart disease: State of the art—part ii—

cyanotic heart defects. Children, 6(4), 54.

https://doi.org/10.3390/children6040054

76



Redshaw, S. (2014). ‘She’s done two and that’s harsh’: The agency of infants with
congenital conditions as invoked through parent narratives. Health Sociology
Review, 23(2), 12.

Rempel, G. R., Blythe, C., Rogers, L. G., & Ravindran, V. (2012). The process of family
management when a baby is diagnosed with a lethal congenital condition. Journal
of Family Nursing, 18(1), 35-64. https://doi.org/10.1177/1074840711427143

Rempel, G. R., Ravindran, V., Rogers, L. G., & Magill-Evans, J. (2013). Parenting under
pressure: A grounded theory of parenting young children with life-threatening
congenital heart disease. Journal of Advanced Nursing, 69(3), 619—-630.
https://doi.org/10.1111/j.1365-2648.2012.06044.x

Roger, V. L., Go, A. S., Lloyd-Jones, D. M., Benjamin, E. J., Berry, J. D., Bravata, D.
M., Borden, W. B., Dai, S., Ford, E. S., Fox, C. S., Fullerton, H. J., Gillespie, C.,
Hailpern, S. M., Heit, J. A., Howard, V. J., Kissela, B. M., Kittner, S. J.,
Lackland, D. T., Lichtman, J. H., ... Turner, M. B. (2012). Heart disease and
stroke statistics—2012 update: A report from the American Heart Association.
Circulation, 125(1), 2. https://doi.org/10.1161/CIR.0b013e31823ac046

Rychik, J. (2010). Forty years of the fontan operation: A failed strategy. Seminars in
Thoracic and Cardiovascular Surgery: Pediatric Cardiac Surgery Annual, 13(1),
96—100. https://doi.org/10.1053/j.pcsu.2010.02.006

Sarajuuri, A., Lonnqvist, T., Schmitt, F., Almqvist, F., & Jokinen, E. (2012). Patients

with univentricular heart in early childhood: Parenting stress and child behaviour.

77



Acta Paediatrica, 101(3), 252-257. https://doi.org/10.1111/5.1651-
2227.2011.02509.x

Schmidt, S. A.J., Lo, S., & Hollestein, L. M. (2018). Research techniques made simple:
Sample size estimation and power calculation. Journal of Investigative
Dermatology, 138(8), 1678—1682. https://doi.org/10.1016/j.jid.2018.06.165

Schwartz, S. M., Lu, M., Ohye, R. G., Hill, K. D., Atz, A. M., Naim, M. Y., Williams, I.
A., Goldberg, C. S., Lewis, A., Pigula, F., Manning, P., Pizarro, C., Chai, P.,
McCandless, R., Dunbar-Masterson, C., Kaltman, J. R., Kanter, K., Sleeper, L.
A., Schonbeck, J. V., & Ghanayem, N. (2014). Risk factors for prolonged length
of stay after the stage 2 procedure in the single-ventricle reconstruction trial. 7he
Journal of Thoracic and Cardiovascular Surgery, 147(6), 1791-1798.e4.
https://doi.org/10.1016/j.jtcvs.2013.07.063

Shirali, G., Erickson, L., Apperson, J., Goggin, K., Williams, D., Reid, K., Bradley-
Ewing, A., Tucker, D., Bingler, M., Spertus, J., Rabbitt, L., & Stroup, R. (2016).
Harnessing teams and technology to improve outcomes in infants with single
ventricle. Circulation: Cardiovascular Quality and Outcomes, 9(3), 303-311.
https://doi.org/10.1161/CIRCOUTCOMES.115.002452

Simeone, R. M., Oster, M. E., Hobbs, C. A., Robbins, J. M., Collins, R. T., & Honein, M.
A. (2015). Population-based study of hospital costs for hospitalizations of infants,
children, and adults with a congenital heart defect, Arkansas 2006 to 2011:

Hospital Costs For Congenital Heart Defects In Arkansas. Birth Defects Research

78



Part A: Clinical and Molecular Teratology, 103(9), 814-820.
https://doi.org/10.1002/bdra.23379

Simeone, S., Platone, N., Perrone, M., Marras, V., Pucciarelli, G., Benedetti, M.,
Dell’ Angelo, G., Rea, T., Guillari, A., Valle, P. D., Gargiulo, G., Botti, S., Artioli,
G., Comentale, G., Ferrigno, S., Palma, G., & Baratta, S. (2018). The lived
experience of parents whose children discharged to home after cardiac surgery for
congenital heart disease. ACTA Biomed for Health Professions, 89(S.4), 71-717.
https://doi.org/10.23750/abm.v89i4-S.7223

Sojak, V., Bokenkamp, R., Kuipers, 1., Schneider, A., & Hazekamp, M. (2019).
Biventricular repair after the hybrid Norwood procedure. Thoracic Surgery, 56,
110-116. https://doi.org/10.1093/ejcts/ezz028

Solan, L. G., Beck, A. F., Brunswick, S. A., Sauers, H. S., Wade-Murphy, S., Simmons,
J. M., Shah, S. S., Sherman, S. N., & on behalf of the H20 Study Group. (2015).
The Family Perspective on Hospital to Home Transitions: A Qualitative Study.
PEDIATRICS, 136(6), e1539—e1549. https://doi.org/10.1542/peds.2015-2098

Stoffel, G., Spirig, R., Stiasny, B., Bernet, V., Dave, H., & Knirsch, W. (2017).
Psychosocial impact on families with an infant with a hypoplastic left heart
syndrome during and after the interstage monitoring period—A prospective
mixed-method study. Journal of Clinical Nursing, 26(21-22), 3363-3370.
https://doi.org/10.1111/jocn. 13694

Tan, A., Semmel, E. S., Rodrigues, N., Bishop, M., & Ilardi, D. (2022). Adaptive

functioning in adolescents with congenital heart disease referred for

79



neurodevelopmental follow-up. Journal of Pediatric Neuropsychology.
https://doi.org/10.1007/s40817-022-00120-6

Trauma and Stressor Related Disorders. (2013). In American Psychiatric Association,
Diagnostic and Statistical Manual of Mental Disorders (DSM-5®) (5th ed., pp.
265-290). American Psychiatric Publishing. https://ebookcentral.proquest.com

Tregay, J., Brown, K. L., Crowe, S., Bull, C., Knowles, R. L., Smith, L., & Wray, J.
(2016). Signs of deterioration in infants discharged home following congenital
heart surgery in the first year of life: A qualitative study. Archives of Disease in
Childhood, 101(10), 902-908. https://doi.org/10.1136/archdischild-2014-308092

Tregay, J., Wray, J., Bull, C., Franklin, R. C., Daubeney, P., Barron, D. J., Brown, K., &
Knowles, R. L. (2015). Unexpected deaths and unplanned re-admissions in infants
discharged home after cardiac surgery: A systematic review of potential risk
factors. Cardiology in the Young, 25(05), 839-852.
https://doi.org/10.1017/S1047951114002492

Tregay, J., Wray, J., Crowe, S., Knowles, R., Daubeney, P., Franklin, R., Barron, D.,
Hull, S., Barnes, N., Bull, C., & Brown, K. L. (2016). Going home after infant
cardiac surgery: A UK qualitative study. Archives of Disease in Childhood,
101(4), 320-325. https://doi.org/10.1136/archdischild-2015-308827

Triedman, J. K., & Newburger, J. W. (2016). Trends in congenital heart disease: The next
decade. Circulation, 133(25),2716-2733.

https://doi.org/10.1161/CIRCULATIONAHA.116.023544

80



Utens, E. M. W. J., Callus, E., Levert, E. M., Groote, K. D., & Casey, F. (2018).
Multidisciplinary family-centred psychosocial care for patients with CHD:

Consensus recommendations from the AEPC Psychosocial Working Group.

Cardiology in the Young, 28(2), 192—198.
https://doi.org/10.1017/S1047951117001378
Watson, P. (2019). Ptsd as a public mental health priority. Current Psychiatry Reports,
21(7), 61. https://doi.org/10.1007/s11920-019-1032-1
Wei, H., Roscigno, C. I., Swanson, K. M., Black, B. P., Hudson-Barr, D., & Hanson, C
C. (2016). Parents’ experiences of having a child undergoing congenital heart
surgery: An emotional rollercoaster from shocking to blessing. Heart & Lung,
45(2), 154-160. https://doi.org/10.1016/j.hrtlng.2015.12.007
Woolf-King, S. E., Anger, A., Amnold, E. A., Weiss, S. J., & Teitel, D. (2017). Mental
health among parents of children with critical congenital heart defects: A

systematic review. Journal of the American Heart Association, 6(2), €004862.
https://doi.org/10.1161/JAHA.116.004862
Wray, J., Brown, K., Tregay, J., Crowe, S., Knowles, R., Bull, K., & Gibson, F. (2018).
Parents’ experiences of caring for their child at the time of discharge after cardiac
surgery and during the postdischarge period: Qualitative study using an online
forum. Journal of Medical Internet Research, 20(5), el55.

https://doi.org/10.2196/jmir.9104

81



VITA

Melissa Deanna Hatch Elliott was born in Michigan in 1987. She was raised in
Hampshire, Tennessee and attended Hampshire Unit School where she received her high
school diploma in 2005. She attended Middle Tennessee State University in
Murfreesboro, TN for core college courses and then completed her Bachelor of Science
in nursing at Martin Methodist college in 2009. After spending the first part of her
nursing career in Corpus Christi, TX, she returned to Nashville, Tennessee where she
worked in the adult and pediatric cardiovascular intensive care units while completing her
Master of Science in nursing at Belmont University in 2014. Following that degree she
relocated to Kansas City, Missouri working as an advanced practice nurse in pediatric
cardiology at the Children’s Mercy Hospital. Her work with the Cardiac High Acuity
Monitoring Program, with her friend, colleague, and mentor Lori Erickson, inspired her
participation in research. This ultimately led to her to pursue and complete her Doctor of

Philosophy in Nursing in 2022.

Her husband, Joe Elliott, provided selfless love, support, companionship, and
editorial services throughout her academic career. They welcomed their greatest
adventure, a son, Bentley Bear Hatch Elliott while Melissa was finishing her dissertation

research study.

82



