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ABSTRACT 

 

Congenital heart disease (CHD) is the most common birth defect and often results 

in neurodevelopmental impairments and psychological problems which impede 

educational and occupational attainment and decrease overall quality of life into 

adulthood. While morbidity and mortality outcomes have improved over the last several 

decades, non-Hispanic black and Hispanic children continue to experience a 

disproportionate burden of CHD. An urban bioethics approach to disparities in cardiac 

neurodevelopmental outcomes necessitates an examination of the context, setting, and 

structures in which CHD care is delivered. This thesis proposes a model through which 

access to and quality of cardiac care impact disparities in neurodevelopmental outcomes. 

The thesis describes an initial evaluation of the proposed model conducted through 

retrospective record review. Though research funding and hospital resources have 

historically flowed toward optimizing surgical and other clinical care techniques, results 

indicate that factors such as poverty and other social determinants of health have a greater 

impact on many CHD outcomes. An urban bioethics framework asks us to additionally 

consider the ways in which cardiac care teams act as barriers to high quality care. 

Findings are discussed in terms of next steps and a proposed qualitative study to further 

evaluate results. 
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CHAPTER 1: INTRODUCTION 

 

Congenital heart disease (CHD) is the most common birth defect, affecting nearly 

1% of children worldwide (van der Linde et al., 2011), and the most common cause of 

birth defect related mortality (Gilboa et al., 2010). Approximately 25% (Reller et al., 

2008) of children with CHD have a complex form of the disease, requiring surgical 

intervention within the first year (and often first month) of life. Early surgery and 

extended hospitalization results in exposure to noxious stressors in the hospital (e.g., 

needle sticks, bright lights, loud noises), reduced opportunities for normative 

developmental experiences, and prolonged separation from parents during a highly 

vulnerable time when bonding and attachment typically occur (Carbajal et al., 2008; 

Lisanti et al., 2019). These early experiences, along with the cerebrovascular physiology 

and neurological sequelae of CHD, place children with CHD at high risk for 

neurodevelopmental impairments (i.e., developmental delays, autism spectrum disorders, 

and attention-deficit/hyperactivity disorder) and psychological problems (i.e., depression 

and anxiety; Verrall et al., 2019; Wernovsky & Licht, 2016) which impede educational 

and occupational attainment and decrease overall quality of life into adulthood.   

While morbidity and mortality outcomes have improved over the last several 

decades, non-Hispanic black and Hispanic children continue to experience a 

disproportionate burden of CHD. Mortality resulting from CHD has declined almost 40% 

in the last 20 years, however, the rate of change in mortality outcomes has been 

significantly greater for non-Hispanic white as compared to non-Hispanic Black and 

Hispanic individuals (Lopez et al., 2020). 
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An Urban Bioethics Approach to Disparities in CHD Outcomes  

An urban bioethics approach may help us understand what drives and maintains 

these disparities. Urban bioethics is a branch of bioethics which considers the context in 

which bioethical decision making occurs (Blustein & Fleischman, 2004). It is particularly 

relevant when medical decision making takes place in settings that are dense, disparate, 

and diverse. Infants with critical CHDs almost always receive surgical and post-surgical 

care at children’s hospital in urban settings. Thus, their formative, earliest experiences in 

life and in medical care are centered in density, disparity, and diversity. 

 Urban bioethics provides us with three tools we can apply to ethical analysis: 

Agency refers to the ability, capacity, and true opportunity to make choices from a 

complete range of options, in contrast to the traditional bioethics concept of autonomy, 

which refers to the ethical ideal of freely made choice; Solidarity refers to the principle of 

binding stakeholders together and implies that both stakeholders work toward a common 

goal, rather than a hierarchical framework of physician determined beneficence/non-

maleficence; Social justice asks us to consider the structures in place that impact 

inequities in the distribution of resources and care, rather than the traditional notion of 

justice as acontextual fairness and equality.  

 With regard to CHD outcome disparities, these three tools necessitate that we 

examine the context, setting, and structures in which CHD care is delivered. Incidence of 

CHD does not vary by race or ethnicity (Egbe et al., 2014), indicating that disparities in 

care following diagnosis account for these mortality trends.  The overall improvement in 

CHD outcomes is due to tremendous innovations in surgical techniques and clinical care 
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during the neonatal period and infancy through international quality improvement 

collaboratives and due to the advocacy efforts of parents and families (Hickey et al., 

2017; Jacobs, 2015). Thus, the persistence of health disparities for children with CHD 

based on race and ethnicity points toward inequity in the implementation of surgical 

innovations and improved care techniques.   

  Social determinants of health contribute to the relation between patient 

sociodemographic characteristics and clinical outcomes for children and adults with CHD 

(Davey et al., 2021). Social determinants of health (SDH) refers to the conditions and 

structures that surround people through development and daily life that impact health and 

quality of life outcomes (US Department of Health and Human Services, 2010). These 

determinants are typically grouped into economic stability, education access and quality, 

health care access and quality, neighborhood and built environment, and social and 

community context. SDH impact outcomes beginning at diagnosis. Families from lower 

income households are much less likely to receive a CHD diagnosis prenatally (Hill et al., 

2015; Peiris et al., 2009; Purkey et al., 2019). Because they learn about the diagnosis 

during the postpartum period, these families are less likely to be prepared financially or 

emotionally. Families who already have fewer resources bear a larger economic burden 

of CHD. With less time to plan for and learn about CHD, they are less likely to seek out 

and receive developmental services after their child is born. After diagnosis, poverty, 

insurance barriers, limited access to transportation, and immigration status are all 

associated with infant mortality (Almli et al., 2017; Fixler et al., 2012; Kucik, Cassell, et 

al., 2014; Kucik, Nembhard, et al., 2014; Pace et al., 2018; Peyvandi et al., 2018; Siffel et 

al., 2015). Poverty is consistently associated with post-surgical outcomes as well, 
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including transplant-free survival rates (Tashiro et al., 2014), unplanned readmissions 

(Lushaj et al., 2020), and length of hospital admissions (Peterson et al., 2017).  

 Disparities in neurodevelopmental outcomes related to the social context of care 

have been identified as well. Children with CHD who live in neighborhoods with lower 

average household income tend to experience motor and cognitive delays, more 

difficulties with adaptive skills, and worse social, emotional, and behavioral functioning, 

with gaps in development between the highest and lowest neighborhood income groups 

widening over time (Bucholz et al., 2020, 2021). An extensive body of literature has 

identified perioperative factors that impact cardiac neurodevelopmental outcomes, 

including length of cardiopulmonary bypass, use of specific surgical techniques, and 

exposure to deep hypothermic circulatory arrest (Ligsay & Goldberg, 2021; Marino et al., 

2012). However, research also indicates that patient factors, including sociodemographic 

characteristics, are more important in predicting developmental outcomes for children 

with CHD compared to perioperative factors (Goldberg et al., 2019). Improvement to 

these preoperative factors, though crucial to ensuring the survival of patients, is less 

likely to impact complex, long-term outcomes such as problem-solving abilities or social 

skills. Disparities in cardiac neurodevelopmental outcomes have likely flourished due to 

the narrow focus on perioperative factors with little consideration to the social context in 

which cardiac care is provided. 

These results speak to the profound impact that lack of access to high quality care 

has on mortality and morbidity outcomes. In the long term, poverty, transportation 

barriers, and immigration status continue to impact the likelihood of accessing cardiac 
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care on the recommended schedule (Lu et al., 2017; Mackie et al., 2012). In terms of 

neurodevelopmental outcomes specifically, poverty and transportation barriers are 

associated with delayed cognitive development, lower grade-level literacy and math 

proficiency, and greater difficulties with adaptive behaviors (Bean Jaworski et al., 2017; 

Majnemer et al., 2008; Mulkey et al., 2016). One study has found that regardless of CHD 

severity, lower income predicts lower family quality of life (Lee et al., 2020). Travel 

distance to a specialized cardiac care center also appears to impact the chances of a child 

with CHD achieving literacy at grade level (Mulkey et al., 2016).  

Provider Factors and Quality of CHD Care 

While CHD research has just begun to identify factors associated with health 

disparities, primarily through quantitative studies, we can look to literature on health 

disparities among premature infants treated in neonatal intensive care units (NICUs) to 

suggest additional drivers of inequity. Infants cared for in NICUs tend to share 

similarities with infants with CHD cared for in cardiac intensive care units (CICUs). 

Though a more heterogeneous group, infants cared for in NICUs are also at higher risk 

for neurodevelopmental delays and have benefitted from neuroprotective interventions 

aimed at promoting family-centered care and better aligning the NICU setting with that 

of a typical newborn environment (Lisanti et al., 2019; Phillips, 2015). Thus, NICU 

literature may point toward next steps in research and intervention to address disparities 

in health outcomes for children with CHD.  

NICU literature suggests that while SDH and access to care impact outcomes, so 

too does the quality of care provided (Beck et al., 2020). “Disparities in quality of care" is 
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defined as the health disparities that arise along racial and ethnic boundaries that are not 

due to access-related or other clinical factors (Profit et al., 2017). Infants of color are 

more likely to receive care at NICUs with access to fewer resources, and to subsequently 

receive lower quality of care, reflecting structural inequalities (Howell, 2008). Infants of 

color are also more likely to receive lower quality of care within individual centers, 

however, reflecting organizational and clinical inequalities due to racism and 

discrimination. One qualitative study found that mothers of infants admitted to the NICU 

at a safety net hospital experienced barriers to participating in infant care during 

hospitalization, including inadequate maternity leave and difficulties with housing, 

transportation to the hospital, and care of siblings (Lewis et al., 2019). These factors 

prevented the mothers interviewed from spending time at the bedside during their infant’s 

NICU admission and from providing hands on care including skin-to-skin contact and 

breastfeeding—interventions known to improve outcomes for premature infants. Within 

the same care center, infants of parents who report lower socioeconomic status are then 

less likely to receive the highest quality care to ensure optimal health and 

neurodevelopmental outcomes.  

Beyond patient and family resources, provider factors are a major contributor to 

inequitable care in NICUs. One qualitative study found that, for mothers who reported 

lower socioeconomic status, consistency of information received from their infant’s 

medical team threatened their ability to trust and willingness to engage with providers in 

their infant’s care (Enlow et al., 2017). Sigurdson and colleagues (2018) identified two 

primary provider factors that drive suboptimal outcomes in the NICU: neglectful care 

(i.e., providers ignore or avoid certain families, identify families as difficult or 
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unpleasant, and neglect to provide supports needed to optimize infant outcomes) and 

judgmental care (i.e., providers hold judgmental or discriminatory attitudes toward 

families based on family cultural practices and beliefs, race, class, or immigration status). 

Families are acutely aware of these attitudes and behaviors. Parents of color and of low 

socioeconomic status report major disruptions in power sharing and trust during NICU 

admissions due to judgmental, discriminatory, and racist actions and attitudes from care 

team members (Sigurdson et al., 2020). While similar research conducted in the CICU 

with CHD patients and families does not yet exist, my observations as a provider are 

consistent.   
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CHAPTER 2: DISPARITIES IN NEURODEVELOPMENTAL OUTCOMES 

A review of the CHD literature reveals gaps in both the content and production of 

research concerning disparities in long-term outcomes for children with CHD. In their 

framework for addressing disparities in healthcare settings, Kilbourne and colleagues 

(2006) recommend that, after disparities have been identified, research agendas should 

prioritize understanding the mechanisms that drive disparities so that interventions to 

reduce these disparities can be developed. As summarized above, the disparities have 

been identified. Few studies have identified the mediators that link family characteristics 

to disparate outcomes, limiting progress toward effective interventions. In terms of 

production, research in this area has primarily centered the experiences and expertise of 

the physician or other cardiac care team providers. Limited research has incorporated 

family and patient perspectives (Sood et al., 2021). Among CHD outcomes research that 

has included family perspectives, engagement of diverse voices, namely, families who 

identify has Black or Hispanic, has not been a primary goal. Research that ignores the 

perspective of the population impacted by the research is unlikely to be effective, 

particularly in the case of interventions research where buy-in is essential. 

To map a road forward toward the development of interventions that reduce 

health disparities in CHD care, a model is proposed (Figure 1). The model includes 

possible mechanisms through which some patients with CHD are at greater risk for 

neurodevelopmental delays, as well as avenues to engage the lived experiences of 

patients and families most impacted by the identified disparities. The model begins with 

three major areas identified as modifiable factors that impact neurodevelopmental 



9 

outcomes in CHD (Ryan et al., 2019): parent engagement in the CICU environment, 

parental mental health, and access to long-term follow up care.  

 

Figure 1. The Intersection of Access to High Quality Care with Predictors of 

Neurodevelopmental Outcomes for Children with CHD  

Parent Engagement in the CICU 

Infants admitted to the CICU following cardiac surgery are hemodynamically 

unstable and must be separated from parents during a critical period for bonding and 

attachment (Lisanti et al., 2017). Parents are often limited in their ability to perform 

normative parenting tasks such as feeding, diapering, holding, and soothing their infant. 

The CICU environment is at odds with the typical home environment, and infants are 

subjected to noxious and painful stressors including diagnostic testing and critical care 

interventions that disrupt their ability to rest, sleep, and heal (Daniels & Harrison, 2016). 

Evidence has accumulated that the combined burden of surgery during the neonatal 
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period, exposure to pharmacological therapies, sleep disruption, and separation from 

caregivers has long term effects.  

Though life-saving, the CICU environment, and the interventions infants receive 

when admitted, contribute to long term alterations in neurodevelopment. The longer 

infants are admitted to the CICU after cardiac surgery, the greater impact on cognitive 

functioning in childhood, likely due to the greater cumulative exposure to CICU 

interventions (Wernovsky & Licht, 2016). While close contact with their caregivers 

supports nervous system maturation and development of self-regulatory skills, infants 

with CHD who are typically separated from caregivers in the CICU environment may fail 

to overcome autonomic dysregulation associated with the pathophysiology of CHD, 

impacting neurodevelopmental outcomes through adolescence (Harrison & Brown, 2017; 

Mulkey & du Plessis, 2019). Parent engagement buffers this effect both directly (through 

skin-to-skin care and similar practices which reduce infant stress and dysregulation) and 

indirectly by supporting parents in learning to provide responsive care for their child’s 

unique medical needs and to be advocates for this needs during and after hospitalization 

(Lisanti et al., 2019).  

Parental Mental Health 

Separation from caregivers in the CICU disrupts opportunities for non-

pharmacologic stress reduction for infants, and contributes to increased stress for parents 

as well. Anxiety, depression, and other post-traumatic stress symptoms are common 

among parents of children with CHD (Woolf‐King et al., 2017). Parents cite numerous 

additional stressors that contribute to these mental health symptoms, including learning of 
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their child’s diagnosis, separation from their child after birth for surgical intervention, 

seeing their child intubated and sedated after surgery, and watching their child or other 

children in the CICU be resuscitated (Sood et al., 2018). Parents who experience anxiety, 

depression, and post traumatic stress during the neonatal period are likely to continue 

experiencing these symptoms long term. While psychosocial treatment options for 

parents during and after their child’s hospital admission are increasing, there is still a 

tremendous need for recognition of the importance of addressing parent mental health as 

a core component of children’s cardiac care and a need for providers adequately trained 

in evidence based treatments.  

Parent mental health predicts neurodevelopment and behavioral health outcomes 

for children with CHD above and beyond clinical or surgical factors (McCusker et al., 

2007). This effect begins in utero, with recent research demonstrating that maternal stress 

and anxiety during pregnancy predict reduced cerebellar and hippocampal volumes in 

infants with CHD after birth (Wu et al., 2020). During initial surgical hospitalization, 

stress and anxiety may make it difficult for parents to remain at the bedside with their 

child and engage in care (Sood et al., 2018). Many aspects of the CICU serve as trauma 

triggers for parents, who may avoid the setting as a maladaptive mechanism for coping 

with distress. Long term, parents who experience their own difficulties with behavioral 

health are less likely to have the emotional resources to responsively address their child’s 

behavioral needs. Research indicates that parents who have endured the early trauma of 

witnessing their baby undergo major surgery may be less able to engage in the 

scaffolding behaviors that meet their child where they are and support them in developing 

new skills, contributing to developmental delays (Laing et al., 2010).  
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Long-Term Follow-Up 

Long term support for medical and developmental needs comprises the third 

predictor of morbidity and mortality outcomes. The developmental differences children 

with CHD may experience can have large impact on their educational achievement and 

occupational attainment. School systems do not always have the means, capacity, or 

specialized knowledge to accurately assess the neurodevelopmental needs of a child with 

CHD and therefore may not be able to adequately tailor the learning environment to 

ensure children with CHD achieve to the best of their ability and experience success. 

Regular screening for developmental delays and behavioral health needs so that 

intervention can begin as early as possible has been the standard of care for children with 

CHD for the last decade (Marino et al., 2012). Regular medical follow up for surveillance 

and preventive medical care is also essential for reducing mortality and morbidity 

outcomes (Wren & O’Sullivan, 2013).  

Access to and Quality of Care 

Access to cardiac care and the quality of care once accessed are two factors which 

are proposed to impact each of the three domains described above. The SDH experienced 

by a family act as barriers to access, while provider factors (e.g., willingness and ability 

to engage in family centered care, provision of neglectful or judgmental care) act as 

barriers to high quality care. As described above, SDH significantly impact parents’ 

ability to stay at the bedside with their child in the CICU and provide hands on care, to 

receive mental health care, and to routinely engage in long-term follow-up. Based on my 

own observations of cardiac care and a review of the NICU literature described above, it 

is hypothesized that parents whose infants receive low quality care in the CICU are less 
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able to spend time in the CICU and therefore have fewer opportunities to participate in 

medical decision making for their child. Parents who feel judged by providers or are not 

invited to participate in their child’s care may over time be less likely to be present in the 

CICU due to anxiety, frustration, or general stress. They are then less knowledgeable 

about their child’s care and less comfortable providing the care after discharge. This may 

further increase feelings of anxiety, depression, and stress through alterations to their 

expected parental role (Lisanti, 2018). Parents who are disengaged during their child’s 

CICU stay may be less likely to receive psychosocial care from their child’s cardiac team 

(i.e., informal check-ins about parents’ mental health and empathic support) and be less 

likely to receive referrals to behavioral healthcare providers when needed. The slow 

erosion of trust between parents and their child’s cardiac care team may then make 

parents less likely to schedule and attend recommended long-term follow-up care 

appointments.  

An Initial Evaluation of Model Factors 

With this model in mind, the following study was initiated to begin an 

examination of psychosocial factors that may contribute to disruptions in cardiac care for 

children with CHD. The purpose of this study was to examine both clinical and 

psychosocial factors to determine their relative contribution to disruptions to medical and 

neurodevelopmental care in the first two years of life. While the model presented here 

highlights the impact of psychosocial factors, including clinical factors in analysis will be 

important to situate the findings back into CHD literature, which has thus far invested in 

interventions targeting clinical care techniques, rather than psychosocial family centered 

care. The outcomes of interest selected for this initial examination of the proposed model 
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include variables related to inpatient cardiac care known to impact morbidity and 

mortality outcomes (i.e., length of stay, unplanned readmissions, and total number of 

readmission days) as well as variables related to outpatient care (i.e., adherence to 

recommended outpatient neurodevelopmental and cardiology appointments).  
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CHAPTER 3: METHODS 

Participants and Procedures 

 Retrospective chart reviews were conducted for patients admitted to the Nemours 

Cardiac Center whose parent or caregiver completed the PAT between April 2016 and 

December 2019 as part of routine clinical care (n = 184). Parents/caregivers completed 

the PAT on a laptop computer brought to their rooms by bedside nurses. A best practice 

alert to administer the PAT was triggered in the electronic medical record for all patients 

under the age of 12 months admitted to either the CICU or the stepdown unit. Once 

completed, the psychologist, psychology fellow, and social worker for the cardiac center 

received an alert to review PAT responses. The PAT was only available in English for 

this study, so non-English speaking families were excluded. Patients were excluded from 

analyses if they did not have a primary diagnosis of CHD (e.g., supraventricular 

tachycardia) or were determined to have a social background that would confound 

analyses (e.g., multiple primary caretakers in the first two years of life) for a total sample 

size of 100 participants. This retrospective study was reviewed and approved by the 

Nemours Institutional Review Board with waiver of the requirement for obtaining 

informed consent/parental permission.  

Variables and Measures 

Family factors and patient clinical characteristics that may serve as predictor 

variables were extracted from the electronic medical record. These included 

race/ethnicity, living arrangement (e.g., lives with both parents, lives primarily with 

mother), maternal age and education, neighborhood poverty level using patient zip code 

(percentage of families living below the federal poverty level), distance from family 
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home to Nemours Cardiac Center and to their primary outpatient clinic in which they 

receive cardiology care, primary insurance, primary cardiac diagnosis and STAT score, 

diagnosis timing, gestational age, and presence of a genetic anomaly.  

Outcome variables were also extracted from the electronic medical record for the 

first two years of life and included length of each admission, whether admissions were 

planned or unplanned, total days spent in the CICU and in the step-down unit for each 

admission, number of surgeries and catheterizations during each admission, whether 

families attended a neurodevelopmental assessment appointment in the first two years 

and adherence to recommended cardiology outpatient appointments in the first two years. 

Unplanned readmissions were defined as admissions to the cardiac center for any reason 

other than a scheduled procedure (e.g., illness). In-hospital monitoring after cardiac 

catheterization was not included as a readmission unless the hospitalization lasted longer 

than 24 hours. Admissions and surgeries clearly related to other medical conditions were 

also not included. Adherence to outpatient appointments was calculated by extracting the 

date of recommended follow up from after visit summaries and discharge instructions 

(e.g., 4 weeks after hospital discharge) and the date the family actually attended their 

follow up appointment. The difference between these dates was coded as the time of 

delay to follow up. These delays were then summed across the second year of life (i.e., 

from 12 to 24 months of age) for a final metric of overall adherence. If families attended 

a cardiology appointment earlier than recommended, this was coded as zero days delay.  

 The PAT is a brief screening tool designed to assess psychosocial risk factors for 

families of children diagnosed with serious childhood illness (Kazak et al., 2015). The 
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PAT, as originally developed, yields seven subscale scores: Family Structure and 

Resources, Family Problems, Social Support, Stress Reactions, Family Beliefs, Child 

Problems, and Sibling Problems. The PAT also yields a total score, which is stratified 

into three tiers of psychosocial risk: Universal, Targeted, or Clinical. The current study 

employed a version of the PAT developed specifically for hospitalized neonates and 

infants (e.g., patients in the NICU, CICU, or cardiac stepdown unit) which omits the 

Child Problems subscale given patient age. This version also includes items which are 

clinically relevant to the patient population but not included in any subscale or total score 

(e.g., Was the baby’s hospitalization unexpected?).  

Statistical Analyses 

All data analyses were performed with SPSS Statistics, Version 27. Descriptive 

statistics (frequencies, means) were used to characterize the sample. Simple linear 

regressions were conducted between each predictor and outcome variable to establish 

initial estimates for baseline models. Variables with p < .20 were considered candidate 

predictors and entered into stepwise linear regressions to develop final multivariable 

models for each outcome of interest.  

  



18 

CHAPTER 4: RESULTS 

Participants 

 Patients in this study were diverse with regard to race, ethnicity, and 

socioeconomic status (see Table 1). The majority of patients had public insurance 

(55.0%) and were living or planning to live with both biological parents following 

hospital discharge (83.0%). Mothers of patients in this study were 31.3 years on average 

(SD = 6.0) and were diverse with respect to education level. The percentage of the 

population living below the federal poverty line averaged across all zip codes for families 

in this study was 12.7% (SD = 7.5), which is comparable to the national poverty rate 

(https://www.census.gov/library/publications/2021/demo/p60-273.html). In terms of 

clinical characteristics, nearly a quarter of patients in this study had single ventricle 

anatomy (22.0%) and over half received a prenatal diagnosis of CHD (55.0%). Almost 

half had a documented genetic anomaly, including microdeletions (47.0%). The most 

common CHD diagnosis was ventricular septal defect (21.0%) followed by complete 

atrioventricular canal defect (14.0%) and Tetralogy of Fallot (10.0%). Most families’ 

PAT Total scores fell within the Universal range (72.0%), with a quarter falling within in 

the Targeted range (25.0%) and 3.0% in the Clinical range, comparable to the initial 

validation study with this version of the PAT in the NICU.  

  



19 

Table 1. Sample Characteristics 

 M (SD) or % 
Family factors  

Poverty* 12.7 (7.5) 
Race  

White 64.0% 
Black 25.0% 
Asian 2.0% 

  Other 9.0% 
 Ethnicity  
  Non-Hispanic 80.0% 
  Hispanic 20.0% 
 Living arrangement  
  Lives with both parents 83.0% 
  Lives with mother only 12.0% 
  Other 5.0% 
 Maternal age 31.3 (6.0) 
 Maternal education  

Some high school 8.0% 
High school or GED 18.0% 
Some college 26.0% 
College or trade school 37.0% 
Some graduate school 2.0% 
Graduate school 7.0% 

 Distance to cardiac center 70.0 (131.7) 
 Distance to primary clinic 39.4 (56.5) 
 Primary insurance  
  Public 55.0% 
  Private 40.0% 
  Tricare 2.0% 
  Self-pay 3.0% 
Patient characteristics  
 STAT score 1.2 (1.0) 
 Single ventricle anatomy 22.0% 
 Diagnosed prenatally 55.0% 
 Prematurity 22.0% 
 Gestational age 37.5 (2.7) 
 Presence of a genetic anomaly 47.0% 
PAT scores  

Family structure 0.2 (0.2) 
Support 0.03 (0.1) 
Adult problems 0.1 (0.1) 
Sibling problems 0.1 (0.2) 
Stress reactions 0.08 (0.1) 
Care beliefs 0.09 (0.09) 
Total 0.6 (0.5) 

*“Poverty” indicates percentage of the population below the poverty line 
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Analysis 

Length of First Surgical Admission 

 The average length of first surgical admission was 52.4 days (SD = 75.9) 

including time spent in the CICU and cardiac step-down unit. Univariable analyses 

indicated that STAT score, single ventricle anatomy, prematurity, and gestational age 

were significant predictors of surgical admission length (p < .05). Distance to cardiac 

center (p = .06) and the PAT Adult Problems subscale (p = .14) were also included in 

multivariable analysis. STAT score was the only predictor included the final model, R2 = 

.082, p = .008 (see Table 2 for all multivariable regression results). Unsurprisingly, the 

length of first surgical admission depended most strongly on the medical complexity of 

the child’s CHD. While psychosocial factors may impact length of stay during this first 

surgery to some degree, medical factors are much more predictive.  

Total Unplanned Readmissions 

The average number of unplanned readmissions following first surgical admission 

was 1.1 (range: 0-9, SD = 1.9). Univariable analyses indicated that poverty, single 

ventricle anatomy, diagnosis timing, and the PAT Family Structure subscale were 

significant predictors of number of unplanned readmissions (p < .05). The PAT Care 

Beliefs subscale (p = .15) and PAT Total score (p = .11) were also included in 

multivariable analysis. The PAT Family Structure subscale and diagnosis timing were 

included the final model, R2 = .099, p = .003.  

Unplanned readmissions typically occur for this population when the child 

contracts a normal childhood illness (e.g., cold, flu) but due to their medical complexity 
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may have more difficulty breathing or become dehydrated more easily than their heart 

healthy peers. Thus, it is expected that children with CHD in this population on average 

had one unplanned readmission after their first surgical hospitalization. Unlike length of 

first hospital stay, psychosocial factors played a much larger role in determining which 

children would experience unplanned readmissions beyond the average. The PAT Family 

Structure subscale specifically refers to SDH including insurance status and access to 

reliable transportation to get to the hospital or outpatient appointments. That diagnosis 

timing emerged as a significant predictor likely reflects this variable as a proxy for family 

resources. As discussed in the introduction, families who experience barriers to reliably 

accessing high quality obstetric care are more likely to receive their child’s CHD 

diagnosis postnatally. Thus, families who receive a postnatal diagnosis are likely also 

families who endorse higher PAT Family Structure subscale scores as well.  

Total Readmission Days After First Surgery 

The average number of readmission days following first surgical admission was 

16.6 (SD = 38.9). Univariable analyses indicated that poverty, race, STAT score, single 

ventricle anatomy, and the PAT Family Structure subscale were significant predictors of 

total readmissions days (p < .05). Maternal education (p = .08), insurance type (p = .19), 

the PAT Adult Problems subscale (p = .15), and PAT Total score (p = .05) were also 

included in multivariable analysis. Poverty and single ventricle anatomy were included 

the final model, R2 = .22,  p < .001.  

Poverty explained 21.9% of variance in the final model. Unlike the two prior 

outcomes examined, both medical and psychosocial factors predicted total readmission 
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days. However, children with single ventricle anatomy receive three planned surgical 

interventions. This was difficult to indicate in the database, and children with single 

ventricle diagnoses who would necessarily have more readmission days due to these 

additional planned surgeries were likely included in the count. It is surprising and unclear 

why neighborhood poverty level, rather than PAT Family Structure subscale score, was 

the unique predictor of readmission days. Children often spend more time in the hospital 

if they need to be discharged home with a feeding tube or other equipment as this 

requires parents to spend 24 hours on the unit receiving teaching and demonstrating that 

they can manage the child’s medical care at home after discharge. For families who work 

long hours or are unable to take time away from work in the context of the financial 

strain of CHD, their children may remain in the hospital for additional days until they are 

able to receive discharge teaching. Poverty as a predictor may also reflect environmental 

factors, such as exposure to pollutants within a neighborhood, which can impact health 

outcomes and contribute to extended lengths of stay.  

Attendance at Neurodevelopmental Follow-up 

Univariable analyses indicated that the PAT Family Structure subscale, maternal 

education, distance to cardiac center, number of adults in the home, primary cardiac 

diagnosis, prematurity, and total CICU days were candidate predictors of whether a 

family attended a neurodevelopmental assessment. The PAT Family Structure subscale, 

total CICU days, and diagnosis timing were included the final model, R2 = .174, p = .011. 

Children who spent more time in the CICU during their first surgical admission likely 

were not referred to their first neurodevelopmental follow up appointment as they 

remained admitted. This may reflect an area for improvement in our cardiac center’s 
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referral process, as these children may not have been scheduled for subsequent 

evaluations after missing their first appointment. The PAT Family Structure subscale and 

diagnosis timing as predictors reflects the same factors that impact number of unplanned 

readmissions, namely, SDH.  

Adherence to Recommended Cardiology Follow-up 

Univariable analyses indicated that the PAT Family Structure subscale, the PAT 

Total score, STAT category, age at first surgery, and total cardiopulmonary bypass time 

were candidate predictors of adherence to recommended cardiology follow-up during the 

second year of life. The PAT Total score was the only variable included the final model, 

R2 = .084, p = .03. It is unclear why the PAT Total score emerged as a predictor of 

adherence to cardiology follow-up but individual subscale scores did not. However, 

results indicate that psychosocial factors are the strongest predictor of whether a family is 

able to return for follow up on the schedule their child’s provider recommends.  

While SDH likely play a role here, as discussed above (i.e., families with access 

to fewer resources experience more barriers to cardiac care), it is possible that families 

with greater psychosocial risk are also less likely to experience strong partnerships with 

their cardiac care teams in a way that would support them in feeling comfortable 

engaging with outpatient medical care in the absence of an acute medical need. Families 

may feel apprehension about returning for preventive cardiology appointments if their 

child appears well, in the context of traumatic experiences with their child’s cardiac care 

team during inpatient admissions. 
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Table 2. Multivariable Regressions 

 β p Adjusted R2 SE 
Length of first surgical admission   .082 72.21 

STAT score .31 .008   
Total unplanned readmissions   .099 1.84 

PAT Family Structure .28 .005   
Diagnosis timing -2.42 .02   

Total readmission days after first surgery   .324 34.10 
Poverty .41 <.001   
Single ventricle anatomy .34 .001   

Return for neurodevelopmental follow-up   0.174 0.31 
PAT Family Structure -0.63 0.048   
Total CICU days -0.01 0.011   
Diagnosis timing -0.21 0.035   

Adherence to cardiology follow-up   0.084 7.34 
PAT Total score 16.36 0.03   
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CHAPTER 5: DISCUSSION 

 The current project aimed to examine both clinical and psychosocial factors that 

impact the cardiac care children with CHD receive in the first two years of life. Though 

research funding and hospital resources have flowed toward optimizing surgical and 

other clinical care techniques, results indicate that factors such as poverty and other SDH 

have a greater impact on many CHD outcomes. While medical factors were the strongest 

predictor of length of stay for a child’s first surgical admission, psychosocial risk factors 

predicted number of unplanned readmissions, length of stay during these admissions, and 

likelihood of returning for recommended neurodevelopmental and cardiology outpatient 

follow-up.  

 Certainly this speaks to the degree to which family resources act as a barrier to 

cardiac care. However, it is important to consider that families who experience higher 

psychosocial risk may also be the ones who are not afforded the benefit of strong 

partnership with medical providers and high quality family centered care in the CICU, 

making them then less likely to seek regular preventive care with their child’s outpatient 

cardiac team after hospital discharge. Families who experience discriminatory and 

neglectful care during hospital admission likely feel apprehensive about returning for 

outpatient care with the same providers when their child appears well. As suggested by 

the model, SDH and the quality of care families receive both interfere with the three 

pillars of cardiac care known to promote optimal medical and neurodevelopmental 

outcomes for children with CHD.  
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 An urban bioethics approach may be particularly useful in looking toward next 

steps for addressing CHD outcome disparities. Wilmington is indeed a densely populated 

and highly segregated urban area, with a children’s hospital that serves a racially, 

ethnically, socioeconomically, and linguistically diverse patient population, where 

sociodemographic factors are strong predictors of the care and care outcomes patients 

receive, and thus a bioethics lens is particularly well suited for examining the results of 

the current study and making broader recommendations to the field of CHD care.  

 Clinically, there is a gap between the care we know is most supportive of health 

outcomes and the care that all families are able to engage in and receive in CHD care. 

Supporting patient and family agency means engaging in power sharing practices through 

shared medical decision making as part of family centered care in the CICU, cardiac step-

down unit, and outpatient settings. Cardiac providers must treat families as valued 

members of their child’s care teams, demonstrating respect for their beliefs and 

perspectives, and engaging in regular reflexivity to identify and examine harmful biases.  

 Acting in solidarity with families means that CHD researchers must engage with 

diverse stakeholders most impacted by health disparities. Researchers must identify what 

Black and Hispanic patients and families perceive to be the most important research 

questions in CHD care and prioritize their perspectives on how to conduct meaningful 

research that does not put these communities at risk or place undue burden on their time, 

energy, and resources for the benefit of the researcher. 

 Social justice highlights the need for providers and researchers to also act as 

advocates in equitable reallocation of hospital and grant resources toward the patients at 
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greatest need. Rather than funding clinical research that targets factors unlikely to impact 

long-term, complex psychosocial outcomes, fund research that meaningfully impacts 

quality of life. Pay parents to sit at the bedside with their child. Pay parents to provide 

care to their child. Pay for parents to receive care for their own mental health. Research 

should be valued based on its scientific merit, not on volume or speed of production. 

Scientific merit in CHD outcomes research must be defined by its ability to address the 

disparities that have been well documented.  

 There is a need for multilevel interventions that emerge from the lived 

experiences and expertise of families of children with CHD experiencing the greatest 

disparities in health outcomes. With this gap in mind, I developed an interview guide to 

better understand the experiences of Black and Hispanic parents of children with CHD 

specifically, and to begin generating stakeholder driven recommendations to address 

disparities in care (Appendix A). This interview guide was reviewed and discussed by 

qualitative experts at the Lewis Katz School of Medicine’s Center for Urban Bioethics, as 

well as members of the Cardiac Neurodevelopmental Outcome Collaborative, a group of 

multidisciplinary providers focused on improving neurodevelopmental outcomes for 

individuals with CHD. Next steps for this interview guide include partnering with 

families to further refine the interview guide, piloting it, collecting data, and moving 

forward toward the creation of an intervention specifically aimed at addressing health 

disparities for children with CHD.  

 We know that access to resources is a barrier to high quality cardiac care for 

children with CHD. An urban bioethics framework asks us to consider the ways in which 
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cardiac care teams are barriers to high quality care. To continue improving outcomes 

for children with CHD as a whole, the cardiac care community must divert resources, 

attention, and energy toward improving outcomes for those who have been historically 

marginalized and ignored by CHD research and the implementation of advancements in 

care techniques. Efforts to do this will be successful only if they are carried out with 

these patients and families centered as equal partners in research and clinical care.  
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APPENDIX A: INTERVIEW GUIDE 

 

Introductory script: Thank you for agreeing to talk with me today. I am interested in hearing 
about the experiences of families who have a child with congenital heart disease. I am specifically 
interested in hearing about how cardiology care might be provided or experienced differently for 
families of different racial, ethnic, and cultural backgrounds. The information you share with me 
today will help us to provide better care for families like yours in the future.  
 
I will be asking you about some topics that might be difficult to discuss. It is important for you to 
know that anything you share with me will not be shared with your child’s nurses or doctors. No 
one else will know that you participated in this study or what you shared. I will be recording this 
interview and taking notes as we talk, but you and your child’s names will not be linked to 
anything you say. You do not have to tell me anything you do not want to. Before we get started, 
what questions do you have? 
 

1. Tell me about your child.  
1. How did you first learn about your child’s CHD diagnosis? 

2. I’d like to ask you about your experiences when your child was hospitalized in the 
intensive care unit after open heart surgery.  

1. When thinking back to this time, what was your relationship like with your 
child’s doctors and nurses?  

1. Can you tell me about a time when you felt really connected to your 
child’s medical team? 

2. Other parents have told me that they did not feel respected by their 
child’s medical team or were not included in the decisions their child’s 
team made about their care. Can you tell me about a time when you felt 
judged, neglected, or discriminated against by your child’s medical team? 

1. If yes follow up with: Why do you think you were 
judged/neglected/discriminated against? 

2. If indicated follow up with: Do you think your race/ethnicity 
played a role? 

3. Can you describe your relationship with the medical team in a word? 
2. What made it more difficult for you to be at your child’s bedside during 

hospitalization? 
1. Probe for barriers including transportation, work/income, child care, 

access to meals/housing 
3. What made it easier to be at the hospital? 

1. Probe for facilitators including social work support 
4. How could your child’s cardiac center have improved their care of your child 

when he/she was hospitalized after open heart surgery? 
3. Now I’d like to ask you about your experiences with your child’s medical care after 

he/she was discharged from the hospital. What kind of follow-up care did your child 
need? For example, follow-up cardiology appointments, EI/therapies, educational 
services or supports (tailor as appropriate depending on child s age).  

1. Can you tell me about a time when someone from your child’s care team helped 
you access the services your child needed? 



43 

2. What made it more difficult to access the care your child’s doctors recommended 
or the care you believe your child needs? 

1. Probe for barriers including transportation, work/income, child-care, 
communication difficulties with care team 

2. Some parents have told me that they did not feel supported by their 
child’s treatment team in getting the care their child needed. When 
thinking about your child’s long-term follow-up care, can you tell me 
about a time when you felt judged, neglected, or discriminated against by 
your child’s cardiac care team? For example, your child’s outpatient 
cardiologist, clinic staff, or therapists? 

1. If yes follow up with: Why do you think you were 
judged/neglected/discriminated against? 

2. If indicated follow up with: Do you think your race/ethnicity 
played a role? 

3. How could your child’s cardiac center have improved your child’s follow-up care 
or your access to this care? 

 
 


