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ABSTRACT: Despite the overall improvement in life expectancy of patients living with congenital heart disease (congenital HD), 
disparities in morbidity and mortality remain throughout the lifespan. Longstanding systemic inequities, disparities in the 
social determinants of health, and the inability to obtain quality lifelong care contribute to poorer outcomes. To work toward 
health equity in populations with congenital HD, we must recognize the existence and strategize the elimination of inequities 
in overall congenital HD morbidity and mortality, disparate health care access, and overall quality of health services in the 
context of varying social determinants of health, systemic inequities, and structural racism. This requires critically examining 
multilevel contributions that continue to facilitate health inequities in the natural history and consequences of congenital HD. 
In this scientific statement, we focus on population, systemic, institutional, and individual- level contributions to health inequi-
ties from prenatal to adult congenital HD care. We review opportunities and strategies for improvement in lifelong congenital 
HD care based on current public health and scientific evidence, surgical data, experiences from other patient populations, 
and recognition of implicit bias and microaggressions. Furthermore, we review directions and goals for both quantitative and 
qualitative research approaches to understanding and mitigating health inequities in congenital HD care. Finally, we assess 
ways to improve the diversity of the congenital HD workforce as well as ethical guidance on addressing social determinants 
of health in the context of clinical care and research.
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Congenital heart disease (congenital HD) has 
evolved from a set of diagnoses with most deaths 
occurring in the first year of life to a set of con-

ditions where, because of medical and surgical ad-
vances, >97% of children with congenital HD are 
expected to reach adulthood.1 Mortality for congenital 
HD has steadily declined, and the number of adults 
living with congenital HD has surpassed the number 
of children with congenital HD in the United States 

and other developed countries.2 Recent epidemio-
logical studies3– 5 suggest that these advancements 
are impacted by the continued presence of disparate 
outcomes based on systemic inequities and struc-
tural barriers differentially impacting patients because 
of systemic racism (systems in which public policies, 
institutional practices, cultural representations, and 
other norms work in various, often reinforcing ways, to 
perpetuate racial and ethnic inequity),6 differences in 
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economic and social determinants of health, as well as 
inequitable treatment because of implicit bias based 
on an individual’s race or ethnicity. Although there is 
more to learn about the exact interactions between 
medical care and social factors, data to date are clear 
that these disparities exist in the field of congenital 
cardiology.

Despite the overall improvement in life expectancy 
of Americans increasing nearly 10 years from 1950 to 
2015, substantial sex, geographic, and racial and eth-
nic disparities remain.7 Life expectancy is notably lower 
in rural populations and Black populations.7 Racial and 
ethnic, socioeconomic, and geographic disparities are 
particularly marked in mortality and morbidity from 
cardiovascular disease, cancer, diabetes, hyperten-
sion, smoking, obesity, and access to quality health 
care. These disparities are attributable in large part 
to longstanding systemic racism resulting in systemic 
inequities. It is important to note here that the terms 
equality and equity are not synonymous. Equality is 
the idea of people experiencing or receiving the exact 
same amount of something regardless of what they 
need, whereas equity occurs when people experience 
or receive something based on what is needed in an 
impartial and fair way.8 Disparities also result from dif-
ferences in the social determinants of health (SDOH), 
which are those conditions affecting the life and living 
circumstances of people defined by education, em-
ployment, housing, income, and specific features of 
the built environment including access to fresh food 
and safety.9 The historical context is explained in this 
statement as the background to the origins of these 
disparities. Common definitions are listed in Table 1.8 
Data have demonstrated that SDOH are associated 
with a wide range of adverse outcomes for fetuses, 
children, and adults with congenital HD.3 To work to-
ward health equity, we must examine the existence of 
and reduction of inequities in health, health care ac-
cess, and use of quality health services according to 
major SDOH, systemic inequities, and individual and 
institutional biases toward particular racial and ethnic 
groups over time.

The purpose of this statement is to critically examine 
multilevel contributions that continue to facilitate health 
inequities in the natural history and consequences of 
congenital cardiac disease. In particular, we focus on 
population, systemic, institutional, and individual- level 
contributions to health inequities in congenital HD 
from prenatal to adult congenital HD care. Given the 
changing epidemiology of congenital HD in the United 
States, we examine these areas across the lifespan, 
with an emphasis on challenges and barriers to care 
in the adult congenital heart disease (ACHD) popula-
tion as they transition to independently navigating a 
complex health care system. Importantly, we review 
opportunities and strategies for improvement based 

on experiences from other patient populations, as well 
as future directions and goals for both quantitative 
and qualitative research approaches to understanding 
and mitigating health inequities in congenital HD care. 
These concepts are summarized in Figures 1 and 2.

POPULATION- LEVEL APPROACH
Population- level disparities in access to care are highly 
complex and multifaceted, with several opportunities for 
improvement, particularly in the US health care system. 
Understanding the population- level factors that impact 
access to care among children and adults with congeni-
tal HD can influence health policy initiatives and advo-
cacy campaigns for the congenital HD community. For 
patients with congenital HD, population- level disparities 
often center around equitable access to centers with 
specialized care, availability of health care professionals 
to accommodate complex patients, and affordability of 
specialized congenital HD care (Table 2).10 The focus of 

Table 1. Common Terms and Definitions Used in This 
Statement as Provided by the American Heart Association

Term Definition

Race Social construct not rooted in biology (eg, 
White, Black, Asian)

Ethnicity Social characteristics people may have 
in common such as language, religion, 
regional background, traditions, and culture 
not rooted in biology (eg, Hispanic)

Racial inequity When a racial group is not standing on 
approximately equal footing

Racism Discrimination against individuals or groups 
based on beliefs of racial superiority or the 
belief that race reflects inherent differences 
in attributes and capabilities

Structural racism A system in which public policies, 
institutional practices, cultural 
representations, and other norms work 
in various, often reinforcing, ways to 
perpetuate racial group inequity

Implicit bias Negative associations people unknowingly 
hold and are expressed without conscious 
awareness

Health care disparities Differences between groups in health 
insurance coverage, access to and use of 
care, and quality of care

Health disparities When one population experiences a higher 
prevalence of adverse health outcomes than 
others

Microaggressions Everyday and often subtle verbal, nonverbal, 
and environmental slights, snubs, or insults 
that are intentional or unintentional

Social determinants of 
health

The conditions in which people are born 
and live and are shaped by the distribution 
of money, power, and resources, and are 
mostly responsible for avoidable differences 
in health status

Adapted with permission from the American Heart Association Structural 
Racism and Health Equity Language Guide. Copyright 2021 American Heart 
Association, Inc.8



J Am Heart Assoc. 2022;11:e025358. DOI: 10.1161/JAHA.122.025358 3

Lopez et al Impact of Social Determinants of Health in Congenital Heart Disease

this section is to review how these population- level dis-
parities (SDOH, referral patterns, and access to quality 
care and insurance) impact an individual with congeni-
tal HD throughout the lifespan. The National Academy 
of Medicine (formerly the Institute of Medicine) and the 
Healthy People 2030 initiative define access to care as 
“the timely use of personal health services to achieve the 
best possible health outcomes.”11 Children and adults 
with chronic medical conditions represent a particularly 
at- risk group with regard to accessing care because of 
challenges in obtaining adequate health insurance cov-
erage. Uninsured and underinsured individuals are more 
likely to forgo necessary testing, doctor visits, and pre-
ventive care visits often citing cost barriers.12

Accessibility of Quality Care
The ability for one to successfully access quality health 
care ties closely with a longstanding history of sys-
temic inequities resulting in unequal SDOH, and the 
impact of implicit bias as experienced based on one’s 
racial and ethnic background. Important components 
of obtaining quality care include an individual’s ability 
to identify the existence of a health care need early, ac-
cess to needed health care services, and recognition 
of the potential impact on immediate and longer- term 
health outcomes. In the congenital HD landscape, the 
importance of access to quality care stretches from 
prenatal care through to adulthood.

Prenatal detection of complex congenital HD is as-
sociated with better outcomes after birth (compared 

with postnatal detection), and requires referral to a pe-
diatric cardiology specialist.13,14 Despite the benefits 
of prenatal detection of congenital HD, only 50% to 
70% of patients with complex congenital HD are diag-
nosed before birth in the United States with significant 
regional variability.15 Studies have shown that families 
with a lower socioeconomic status (SES) are associ-
ated with lower rates of prenatal detection of congeni-
tal HD, which results in gaps in appropriate referrals (ie, 
access to care).16,17

Access to care remains an issue throughout the 
lifespan, as a significant proportion of people with 
ACHD experience a gap in cardiology care, especially 
during the time of transferring between pediatric and 
adult congenital specialty care.18 Thus, although par-
ents may understand the importance of cardiology 
follow- up in childhood, this information is frequently 
not recognized by young adult patients transitioning to 
adult congenital care.18 In a study of adult patients new 
to ACHD specialty care, 40% of patients experienced 
a gap in cardiology care, with the most common rea-
son being that they “felt well” and an overall lack of 
knowledge surrounding the importance of long- term 
follow- up.18

Strategies for Improvement

Use of community- based participatory research (CBPR) 
with qualitative methods is necessary to understand 
why certain populations are less likely to undergo pre-
natal detection of congenital anomalies. CBPR is also 

Figure 1. Contributions to health inequities in congenital heart disease across the lifespan.
Population- , systemic- , and individual- level factors contributing to health inequities at specific time points as well as broadly across 
the lifespan. ACHD indicates adult congenital heart disease; RCTs, randomized controlled trials; and SDOH, social determinants of 
health.
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needed to understand why certain populations are less 
likely to recognize the need for or have less capacity or 
opportunity to adhere to maintenance of lifelong cardi-
ology care. Creating CBPR partnerships with patient 
organizations can help address and mitigate issues of 
knowledge and access to quality care. Intervening on 
aspects of care that impact access and affect health 
outcomes is also critically important. Training obstetric 
sonographers in the detection of congenital HD, pro-
viding information on the need for lifelong care in all 
arenas (eg, in- person, online) at a lower health- literacy 
level, and providing and reimbursing for transition edu-
cation services are several potential solutions.

Availability of Quality Care
Geographic availability of subspecialty services for 
congenital cardiac care is challenging and limited, par-
ticularly for patients whose socioeconomic and insur-
ance status precludes them from accessing quality 
care, despite being an at- risk population. Availability 
to access care also refers to an individual’s mobility, 

including access to reliable transportation and occu-
pational flexibility, all of which tend to be more chal-
lenging with populations from lower socioeconomic 
backgrounds. These patterns and associations are not 
novel and have been identified in older publications 
from the 1990s19 and early 2000s,20 suggesting mini-
mal improvements of access to care among patients 
with congenital HD despite an overall improvement 
in outcomes related to advancement in surgical and 
medical care.

Disparities in access to care continue to exist even 
in contemporary cohorts, with uneven geographic 
distribution of specialty health care professionals and 
centers around the country. In the United States, most 
specialty congenital cardiac centers are concentrated 
in large urban regions leading to limited access to 
those living in rural or smaller communities. As such, 
among pediatric patients with congenital HD, several 
studies have identified a direct relationship between 
one’s geographic location and impact on outcomes, 
including mortality and morbidity. For example, among 
neonates with hypoplastic left heart syndrome in the 

Figure 2. Solutions to mitigate health inequities in congenital heart disease from the individual to the systemic level and 
from short-  to long- term strategies.
ACHD indicates adult congenital heart disease; CBPR, community- based participatory research; CHD, congenital heart disease; 
CHS, congenital heart surgery; DEI, diversity, equity and inclusion; SDOH, social determinants of health; and URMs, underrepresented 
minorities.
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state of Texas, a greater distance between birth lo-
cation and cardiac surgical center (>90 minutes) was 
associated with an almost 20% increase in neona-
tal mortality compared with those born in locations 
<10 minutes away, regardless of whether the neonate 
was prenatally diagnosed.21 This same trend was found 
in a national population- based study with 1- year infant 
mortality being 28% higher among those who did not 
live proximal to a specialized cardiac center.22 Distance 
to care has also been associated with SES, because 
mothers of hypoplastic left heart syndrome infants 
traveling from a farther distance resided in communi-
ties with >20% poverty and were less likely to have 
obtained >12 years of education.21 The same issue ex-
ists when patients with congenital cardiac issues seek 
high- level care for noncardiac issues. Challenges exist 
in access to centers with adequate experience in con-
genital cardiology to provide safe and effective care for 
noncardiac issues.23

Adults are the fastest growing patient group with 
congenital HD,24 and access to specialized care from 
health care professionals with expertise in both adult 
medicine and congenital HD (ie, ACHD) is imperative to 
meet the needs of this unique population.25,26 Access 
to ACHD specialists is even more limited than access 
to pediatric cardiologists because of small numbers of 
formally trained ACHD specialists, with a total of only 
447 health care professionals officially board certified 
as of May 2021.27– 29 Furthermore, it is estimated that 
almost half of the US population lives >1  hour away 

from an ACHD specialist,30 and the population furthest 
away tends to disproportionately represent Latino 
ethnicity, lack health insurance, have a lower level of 
education, and live below the federal poverty level.30 
Adult patients in rural states with fewer ACHD specialty 
centers are at an even higher risk for gaps in care, 
with ≈50% of patients in Colorado, Washington, and 
Oregon experiencing a 3- year or greater gap in cardi-
ology care.18

Strategies for Improvement

It is imperative to identify strategies that optimize avail-
ability of congenital HD health care professionals and 
services beginning in utero and spanning across the 
lifespan. Strategies to mitigate lack of geographic avail-
ability include using satellite clinics to serve nonurban 
areas and increasing telehealth capabilities including 
coordinating care with general adult cardiologists, 
which can assist in improving access to care, particu-
larly for rural populations. Providing vital information 
both to patients as well as adult cardiologists on where 
to access ACHD health care professionals and cent-
ers is critically important. For example, conducting re-
search that links patients with ACHD with the directory 
of ACHD centers and health care professionals through 
the Adult Congenital Heart Association, a patient- 
centered advocacy organization, could mitigate lack of 
knowledge surrounding how to access this specialized 
care.31 Future studies and quality initiative programs 
are necessary to assess whether these measures will 
improve availability of specialty congenital cardiac care 
to all patients across the lifespan.

Affordability of Specialized Congenital HD 
Care
Assessment of the impact of health insurance on ac-
cess to quality health care has been explored in large, 
population- based data sets. Lack of or inadequate 
health care coverage has been shown to be one of 
the most impactful SDOH and the largest barriers to 
access to a health care system contributing to dispari-
ties in health care outcomes.32 Where patients are re-
ferred for their congenital HD care also is impacted by 
insurance acceptance at each center, as well as where 
the patients are born. Starting with prenatal care and 
throughout the lifespan, there are inequalities in the re-
ferral center’s quality as well as who has “the right” 
insurance to receive congenital HD care, particularly 
those from minority and lower SES communities.33 
For example, beginning before birth, prenatal diagno-
sis of congenital HD is less likely among women with 
public insurance compared with those with private 
insurance.16 Delays in diagnoses and subsequent re-
ferral to appropriate cardiology subspecialty care are 

Table 2. Factors Associated With Access to Health Care

Term Definition

Acceptability Care that meets varying cultural and social 
factors related to an individual’s ability to seek 
and accept medical attention

Affordability The economic capacity of an individual, 
encompassing time and resources, to use 
appropriate health- related services

Approachability Ability of an individual to recognize a health 
care need, identify service providers and how 
to reach them, and understand the potential 
for treatment options

Appropriateness Measure of the quality of services and care 
being provided to meet the specific needs of a 
patient; encompasses timeliness, a system’s 
ability to provide the correct care for the 
individual, and the effectiveness of providing 
continuous and coordinated attention

Availability/
accommodation

Factors pertaining to the physical space and 
individual capacity within a health care system 
to provide necessary services

Health care access Opportunity and ease with which a patient 
is able to use a specific service, reach an 
individual health care provider, and navigate a 
health system to obtain appropriate services

Each factor influences health inequities at a population level.
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potentiated by differences in health insurance type. Of 
note, cost of insurance and overall health care is also 
a barrier to access to quality care, and there is likely a 
link between health care costs and SDOH.

A 2003 study found that children with Medicaid 
insurance had a higher mortality rate than those with 
commercial insurance within the same institutions, 
suggesting that patients with different insurance types 
have different outcomes even when referred to similar 
centers.34 Although this study and other similar stud-
ies do not prove causality in the relationship between 
insurance type and outcomes, it does demonstrate 
an association and suggests a link between the them. 
Multiple studies have explored referral patterns to con-
genital cardiac centers by insurance status, revealing a 
higher proportion of those with private insurance being 
referred to lower- mortality hospitals compared with 
those with public insurance.35 The intersectionality (in-
terconnected relationship of social categorizations that 
result in overlapping and thus magnified disadvantage) 
of insurance status and race and ethnicity appears to 
be linked to worse outcomes as well. In a population- 
based study in California, public insurance status ex-
plained almost 30% of the relationship between Latino 
ethnicity and poor outcomes in infants with severe 
congenital HD.36 Persistent inequities as related to in-
surance type are likely reflective of differential referral 
patterns in addition to other differences in the SDOH 
that impact various aspects of health outcomes in pa-
tients even when treated at similar institutions. This 
is particularly true when one considers differences in 
state- to- state Medicaid coverage (particularly those 
that have expanded Medicaid) and the changes in in-
surance that occur as one ages.

Strategies for Improvement

Investigating how insurance status is associated 
with population- level disparities can allow for action-
able health policy changes that have the potential to 
impact large groups of patients with congenital HD. 
Investigating policies for public insurance accessibility 
within each state and across state lines to access qual-
ity congenital HD care, insurance coverage during the 
critical transition period for those on public insurance, 
as well as insurance acceptance at quality congenital 
HD centers will be critical to understanding some of 
these differences. This becomes particularly important 
as increased numbers of children and adults with spe-
cial health care needs, including congenital HD, rely on 
government- sponsored health insurance.37 Finally, other 
aspects of care impacting quality care and outcomes in 
patients with congenital HD, including insurance cover-
age for neurodevelopmental services (physical, occupa-
tional, and speech therapies), medications, outpatient 
studies (echocardiograms, electrocardiograms), as well 

as opportunity costs for accessing quality care (cost of 
parking, gas, childcare, missed work days), are all areas 
that require further investigation and interventions to im-
prove congenital HD access.

INSTITUTIONAL- LEVEL APPROACH
Institutional factors are likely to be highly relevant to the 
disparity equation, yet few studies have focused or ad-
dressed this area specifically. Data surrounding variation 
in congenital heart surgery (CHS) outcomes because 
of traditional patient factors (prematurity, obesity), pro-
cedural factors, and the impact of socioeconomic and 
racial and ethnic factors have all been described.36,38– 46 
The intersection between these factors and access to 
high- quality and experienced cardiac care centers may 
serve to mitigate or amplify health disparities, particu-
larly among highly complex patients. If the intersection 
results in suboptimal delivery of and access to care, this 
can lead to higher mortality, morbidity, length of stay, and 
cost.36,39– 42,47– 49 Understanding interactions between 
socioeconomic factors, race and ethnicity, SDOH, and 
institutional factors that mitigate or potentiate adverse 
outcomes among patients with congenital HD are criti-
cal to informing future policy decisions.36 Currently, it 
remains unclear whether hospital- level factors make a 
greater contribution to the variation in outcome among 
disadvantaged socioeconomic groups, or whether pa-
tient factors and SDOH play the greatest role. In this 
section we will examine the intersection and impact of 
institutional volume, access to high- quality CHS cent-
ers, regionalization of care, and patient income with 
SDOH and racial and ethnic disparities.

Intersection of Institutional Volume, 
SDOH, and Racial and Ethnic Disparities
Several studies have investigated the impact of race 
and income level on patients undergoing surgery for 
congenital HD. Previous investigations have demon-
strated associations between race and ethnicity, lower 
SES, and worse outcomes after CHS on pediatric pa-
tients; however, the underlying reasons for the discrep-
ancies in outcomes are unclear.36,39– 42,46,47 SES and 
race have also been associated with increased mortal-
ity after a wide range of interventions in patients with 
ACHD.50– 53 Of concern, it is not known the degree to 
which institutional- level factors contribute to the varia-
tion in CHS outcomes, and which factors play the most 
impactful role among disadvantaged socioeconomic 
and racial and ethnic groups.

Disparities specific to institutional factors have 
often been described in regard to hospital volume. 
Larger- volume hospitals may perform better relative 
to smaller hospital systems because of more surgical 
experience and improved postoperative intensive care. 
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Alternatively, volume may be less important if specific 
hospitals in geographically enriched regions have more 
evolved processes or safety nets to resolve health care 
disparities because of SDOH.

The degree to which race and ethnicity and so-
cioeconomic factors influence access to high- quality 
hospitals for CHS pediatric patients is unknown. Data 
show that patients with congenital HD who are Black 
or publicly insured tend to receive care at hospitals with 
worse patient outcomes.54,55 This may be attributable 
to proximity to these centers versus referral patterns 
to these centers. Data have also shown that Black 
neonates from the lowest SES quintiles undergoing 
highly complex cardiac surgery have equivalent sur-
vival outcomes to White neonates, but longer length 
of postoperative hospital stay. This difference in hospi-
tal stay may be related to time to surgical intervention, 
surgical technique, or the quality of postoperative care, 
and may make its impact once patients are discharged 
from the hospital, because those who have been in 
the intensive care unit longer have likely had a more 
complicated course.

It is unknown whether SES and race and ethnic-
ity influence the type of care provided or the degree 
to which these factors complicate discharge planning 
for adults with congenital HD. The systems of care for 
congenital cardiac patients differ from care for adults 
because of the relatively lower volume of CHS and the 
resource intensity needed to care for this population. 
However, there remains a wide variation in mortality 
and other outcomes across hospitals even with the 
same volume, and the intersection between institutions 
and SDOH in impacting outcomes remains less clear.

Strategies for Improvement

There needs to be investment in understanding the best 
metrics to determine quality CHS centers within and be-
tween institutions that perform CHS both for pediatric 
and adult populations. Conducting studies that assess 
the impact of the intersectionality between quality of 
CHS and patient SDOH, as well as mediating factors, is 
critically important to understand if we want to improve 
outcomes for all communities. Additional consideration 
to modify timing of and preparation for discharge to 
address all patient needs and take note of their neigh-
borhood SDOH before discharge from the hospital is 
necessary to mitigate potential risk factors for patients 
who have reduced safety nets or access at home.41

Intersection of Access to High- Quality 
CHS Institutions, SDOH, and Racial and 
Ethnic Disparities
National distribution of CHS centers is known from 
studies of both administrative data and clinical registry 

data. Welke and colleagues showed 153 centers pro-
viding CHS care across the continental United States 
using 2012 Healthcare Cost and Utilization Project 
data.56 These authors show inherent inefficiencies in 
the contemporary system of CHS care in the United 
States. Many hospitals are small volume and located 
near others. High- risk operations are performed in-
frequently at numerous hospitals and at low- volume 
hospitals (those performing <25 cases per year), de-
spite many of these institutions being near high- volume 
centers. Currently, de facto regionalization already oc-
curs in children with congenital HD, with over 53% of 
patients bypassing their nearest hospital, preferring 
more experienced centers (which parenthetically con-
tribute CHS outcome data to the Society of Thoracic 
Surgeons Congenital Heart Surgery Database).38

Overall, the congenital HD population has a variable 
racial and ethnic and geographic distribution, which 
may impact access to high- quality medical services 
and the equitable provision of state and federal ser-
vices. In a recent study, Karamlou et al used geocod-
ing to define the socioeconomic and racial and ethnic 
landscape for the congenital HD population using na-
tional data from 52 Pediatric Health Information System 
hospitals. These authors found that although Latino 
patients were primarily located in California and Texas, 
Native American patients were primarily located in the 
Southwest, and Black and White patients were fairly 
scattered, with more Black individuals concentrated in 
the Southeast.57 The proportion of patients living below 
the poverty level was highest in the South (20%) and 
New Mexico (20%), where Black and Native American 
patients, respectively, predominantly reside. The data 
also showed that median income was $41 082 (inter-
quartile range, $20 456) for the entire population, and 
that income varied by hospital location, with 28 hospi-
tals located in communities having lower than median 
income and 22 hospitals in communities having higher 
than median income. Median income was generally 
substantially lower among American Indian ($35 912) 
and Black ($36 479) patient populations.

There are nonsurgical factors that additionally dis-
tinguish high- quality from low- quality institutions, 
including surveillance and neurodevelopmental pro-
grams. Variations of home monitoring, including virtual 
interfaces (Cardiac High Acuity Monitoring Program 
application) and structured home visitation, address 
the excessive attrition and mortality in the interstage 
surgical period.58,59 Unfortunately, these programs 
may disproportionately be available to certain SES and 
racial and ethnic groups, and therefore the effect of 
these programs on reducing socioeconomic and ra-
cial and ethnic disparities is not known, particularly 
because access to technology may limit the effec-
tiveness of these programs in economically disadvan-
taged families. Additionally, the application of culturally 
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competent congenital HD surveillance programs may 
translate into mechanisms that increase parent and 
community engagement by increasing the visibility of 
health care services, as demonstrated among other 
chronic disease populations.60 Furthermore, institu-
tional programs that target nutrition and growth may be 
interventions that further reduce disparate outcomes in 
cardiac surgical mortality.48 Finally, enrollment and par-
ticipation in neurodevelopmental programs, as well as 
school- based neurodevelopmental outreach, such as 
the First- Five California initiative,61 may also help iden-
tify at- risk children and facilitate access to resources.

Specific health care delivery modifications that 
could prove useful among underresourced, limited- 
English– proficient, or socially challenged parents 
faced with caring for a critically ill infant remain largely 
unknown. This important gap for at- risk infants and 
families, and the solutions to narrow or close the gap 
warrant further investigation. Proactive solicitation and 
incorporation of family- perceived needs could facilitate 
successful programmatic development and improve 
parent/caregiver adherence. Preoperative risk factors, 
such as prematurity or malnutrition, may be relevant 
targets for interventions to reduce these disparities in 
cardiac surgery mortality.48

Strategies for Improvement

Future efforts should be focused on obtaining data 
and understanding referral patterns of various racial 
and ethnic and sociodemographic groups to various 
CHS centers based in part on volume and transpar-
ency. Beyond that, detailing which communities are 
able to access further distance high- quality CHS cent-
ers, and the resources, income, and insurance needed 
to access these institutions is of critical importance. 
Research is needed to understand how nonsurgical 
specific health care delivery seen in high- quality insti-
tutions could be the key to mitigating disparities in the 
SDOH, particularly in underresourced, limited- English– 
proficient, or socially challenged parents faced with 
caring for a critically ill infant.

Intersection of Institutional 
Regionalization of Care, SDOH, and 
Racial and Ethnic Disparities
Given the differences in patient outcome based in 
part on institutional location and volume, available 
data demonstrating the impact of regionalization of 
CHS, suggest that 1000 lives could be saved over 
10 years if all patients undergoing CHS in the United 
States were cared for at high- volume, low- mortality 
hospitals.56 However, it remains unclear whether re-
gionalization may be associated with reduced ac-
cess to high- quality institutions for some patients, 

particularly for lower socioeconomic groups who are 
disproportionately Black and Latino individuals, or 
whether travel to these institutions may be challeng-
ing for patients living in rural areas or in states without 
a CHS hospital.62 Reimbursement policies that impact 
the ability to receive care across state lines, particu-
larly for government- sponsored health care (Medicaid 
services) could further marginalize high- quality care 
to at- risk populations in remote areas.63 Furthermore, 
other surgical specialties have noted unintended con-
sequences upon regionalization, including a decline 
in the proportion of non- White Medicare patients re-
ceiving surgery.64 Thus, the degree to which access to 
high- quality centers upon regionalization may change 
for CHS patients of different socioeconomic, geo-
graphic, and racial and ethnic backgrounds after re-
gionalization is unknown but critical to understand.

Strategies for Improvement

Research is needed to understand referral patterns to 
specific institutions and the degree to which those pat-
terns disproportionately impact lower socioeconomic 
communities and specific racial and ethnic popula-
tions. Research is needed to inform paradigms for 
regionalization that minimize health care disparities 
among CHS patients and provide the largest survival 
advantage while minimizing imposed hardships. One 
potential strategy is determining if instead of complete 
regionalization of care, whether stratifying centers be-
tween high and low surgical volumes (which may have 
other defining aspects of complex care delivery includ-
ing availability of rapid extracorporeal membrane oxy-
genation, cardiac MRI, and 3D modeling for complex 
lesions) and partnering lower with higher volume cent-
ers for more complex lesions may improve congenital 
HD outcomes across the lifespan. Research is also 
needed to strategize optimal reimbursement strategies 
between institutions and across state lines, particularly 
for those populations that have public insurance.

Intersection Between Income, Institutional 
Geography, SDOH, and Health Disparities
The burden of care for pediatric patients with congeni-
tal HD is associated with the highest cost, complica-
tions, readmissions to hospital, and mortalities among 
all other chronic conditions in pediatrics,38 making 
the benefit of identifying feasible solutions to current 
health inequities substantial. The relationship between 
median income and mortality is parabolic rather than 
linear. Patients with congenital HD from both lower 
median income and higher median income fare worse 
compared with patients with median income between 
$72 000 and $80 000 (Figure 3).57 Although the relative 
disadvantage imparted by higher income may seem 
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counterintuitive, it seems plausible that higher- income 
patients, who are financially equipped to travel, might 
access more complex care that is delivered only at re-
gionalized centers (ie, the highest surgical expertise in 
Ebstein’s anomaly or unifocalization of major aortopul-
monary collateral arteries). Prior work has shown that 
most patients with congenital HD often bypass their 
regional centers to receive care at perceived cent-
ers of excellence.38 These data demonstrate that one 
cannot look at low income as the sole barometer for 
worse congenital HD outcomes. Important data from 
Winkleby et al53 demonstrated the challenges in view-
ing individual factors (such as income or zip code as 
a proxy for income) in isolation; an analysis of income 
level combined with neighborhood factors demon-
strated that lower- income families living in high- income 
neighborhoods still had higher mortality. It may be 
that comparatively lower- income families in affluent 
neighborhoods have less disposable income after ac-
counting for higher cost of living, or that these families 
may have reduced access to free social services and 
health care often concentrated in lower- income neigh-
borhoods. Furthermore, the impact of adverse SDOH 
exposure may persist despite relocation to higher- 
income neighborhoods.

Strategies for Improvement

Research is needed to determine how lack of equity 
in access to high- quality, protocol- driven, multidisci-
plinary care institutions drive better or worse surgical 
outcomes, particularly in racial and ethnic minori-
ties and lower- SES communities as was argued by 
Karamlou and colleagues42 and others.21,36,53 Data 
on the timeliness of access to these highly special-
ized surgical interventions, coupled with adequate 
surveillance, are needed to understand institutional 
inequities. Further investigation on the most complex 
congenital HD conditions and their intersection with 
income and the SDOH, particularly in the ability to 
access high- quality institutional surveillance, neu-
rodevelopmental, and complicated pharmacologic 
therapies is critical to understand, because they are 
likely to magnify the impact of socioeconomic and ra-
cial and ethnic disparities over the lifetime of patients 
with congenital HD.

SYSTEMIC WORKFORCE LEVEL 
APPROACH
In this section, we address race, medicine, and the di-
versity of the medical workforce; lessons learned from 
workforce disparities in adult cardiology and implica-
tions for ACHD populations; and successful strategies 
for enhancing health care workforce diversity.

Race, Medicine, and the Diversity of the 
Medical Workforce: A Painful History
The first Black physicians emerged in the post- Civil 
War era, yet they were denied entry into the American 
Medical Association, and as such, were refused 
medical licensing in many states. The Jim Crow/
Reconstruction era by law promoted race exclusion 
from all social experiences, including health, health 
care, and medical education. At the beginning of the 
20th century, many minority- serving medical schools 
were operational, several with tenures longer than 
10 years and a track record of graduates not dissimilar 
to those attending other medical schools. The Flexner 
Report appropriately called for more rigor in medical 
education and initiated the pivot to today’s sophisti-
cated academic medical centers and potent research 
enterprises. Yet the report preferentially led to the clos-
ing of all but 2 minority- serving medical schools. A 
conservative extrapolation analysis indicates the clos-
ing of just 6 of those schools resulted in a deficit of 
nearly 35 000 underrepresented minority physicians in 
medicine over the 20th century.65

Four minority- serving medical schools remain: 
Charles Drew, Howard, Meharry, and Morehouse. 
These 4 schools represent 2.6% of all US medi-
cal schools, but contribute 15% of all physicians of 
color. Data from the American Association of Medical 
Colleges 2019 to 2020 academic year detail the de-
mographics of all first- year medical students, and 
the numbers are staggering. This includes only 4.6% 
Black women and only 2.8% Black men, a number un-
changed since 1978.66 Additionally, Latina (3.4%) and 
Latino (3.4%) make up only 6.8% of all first- year med-
ical students, despite their growing representation in 
the United States.

Despite a demographic surge in America’s minority 
children, pediatric workforce diversity has clearly failed 
to keep pace, particularly in academia. Minorities 
comprise 49.9% of US children,67 which is more than 
twice the proportion of minorities among all US pedi-
atricians (24%).68 Underrepresented minorities (URMs) 
(classified as Latino, Black, American Indian/Alaska 
Native, and Native Hawaiian, as per the Association 
of American Medical Colleges) account for 41% of 
American children, but only 11% of pediatricians, 10% 
of all faculty at US medical schools, and 6% of all full 
professors at US medical schools.69 Beyond this, URM 
nurses make up only 16.8% of the registered nurse 
workforce, with the lack of diversity even more appar-
ent in nursing faculty.70

These stark disparities between the US population 
and America’s health care workforce are particularly 
troubling, given that, even after adjusting for income, 
communities with high proportions of minorities have 
over 4 times the likelihood of other communities to 
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suffer from physician shortages, whereas URM pedi-
atricians and other physicians are significantly more 
likely than their non- URM counterparts to care for 
minority, publicly insured, and uninsured patients.71 
A recent study also revealed that Black men seen by 
Black physicians are much more likely to select every 
preventive service, particularly invasive services, once 
meeting with a racially concordant physician, and sug-
gested that Black physicians could reduce the Black– 
White male gap in cardiovascular mortality by 19%.72

The adverse effects of a nondiverse workforce on 
patients and families extend beyond the physician and 
include the entire interprofessional health care team. It 
is hugely beneficial for parents of patients with limited 
English proficiency to have a competent bedside nurse 
who speaks their language, both in terms of quality 
care and parent satisfaction.70 It is important to con-
sider that the entire health care staff be diverse, and 
that efforts be made to encourage and support those 
from URMs who want to further their education in other 
health care areas.

In the field of cardiology, data from the American 
Association of Medical Colleges, American Medical 
Association, and American Board of Internal Medicine 
address URM physicians pursuing pediatric cardiol-
ogy. From 2006 to 2016, the percent of URM physi-
cians in pediatric cardiology fellowships grew slightly, 
from 7.7% to 9.9%, whereas URM physicians account 
for <8% of practicing pediatric cardiologists.73

Strategies for Improvement

The painful history outlined above and the challeng-
ing residual consequences require thoughtful inter-
ventions. The call for more diversity in the medical 
workforce, including more minority- serving physicians, 
more diversity of thought, and greater advocacy for 
health equity, is no longer sufficient. Addressing the 
pipeline of physicians entering the medical workforce 
requires moving beyond diversity, or representative-
ness, because it alone is insufficient to guarantee 
change. Real change is required for any effect other 

Figure 3. The relationship between income and mortality among children with congenital heart disease.
Relationship between median neighborhood household income (horizontal axis) and the probability of death (vertical axis) over the 
range of available data was nonlinear, with higher risk at lower and higher income levels. The risk of death nadirs between annual 
neighborhood household income of $72 000 and $80 000. Reprinted from Karamlou et al.57 Copyright 2021, with permission from the 
Society of Thoracic Surgeons.
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than nominal to address the workforce providing care 
for those with congenital HD. What is ultimately neces-
sary is an upstream approach and a culture change 
within the medical education process. This comes 
from policy and commitment and requires strident 
leadership with the will and authority to acknowledge 
the presence of systemic racism within medicine and 
within society, and to develop programs and strate-
gies allowing for equitable training and access. Several 
strategies are plausible:

1. High school and undergraduate pipeline programs 
generating a positive bias, (seeing “someone who 
looks like me”), are encouraging young students 
in science, technology, engineering, and math to 
remain true to a path for admission to medical 
school or other health care professional educational 
pathways.

2. A recalibrated medical school admission process 
that holds performance on the Medical College 
Admission Test as the de minimis criterion for ad-
mission and includes an increasingly valuable holis-
tic assessment of the skills necessary for success in 
medicine is a worthy experiment.

3. Substantial cost reduction, or even tuition- free medi-
cal or graduate school, removes an especially oner-
ous barrier for the URMs wishing to become health 
care professionals.

4. Provocatively, establishing and funding new minority- 
serving medical schools might quickly and more 
adroitly correct the undersupply of URM physicians.

5. Placing a greater focus on retention and promotion 
of URM academic physicians and recognizing the 
daily biases that many URMs encounter can assist 
in maintaining URMs in mentorship and leadership 
roles within the medical workforce. Failure to fully 
commit to this change will only perpetuate the mal-
distribution of URM physicians in the medical work-
force and likely the persistence of unwelcome and 
unacceptable health care disparities.

Lessons Learned From Workforce 
Disparities in Adult Cardiology and 
Implications for Congenital HD Workforce 
and Populations
As seen in the other areas of health care, the field of 
cardiology is not immune to the lack of diversity. This 
includes the training pathway to both private practice 
and academic faculty positions for both pediatric and 
adult cardiology, which have minimally improved over 
the past decade despite targeted efforts.74 URMs com-
prise approximately one- third of the US population, but 
only 8% of the overall adult cardiology workforce.75,76 
In 2016, URMs accounted for 13% of adult cardiology 

fellows, and 10% of pediatric cardiology fellows, with 
increases of only 1.3% and 2.2%, respectively, over the 
prior decade; after training, the percentages decrease, 
and URMs comprise only 8.6% of adult cardiology 
academic faculty and 7.8% of pediatric cardiologists.73 
In addition, a study of the perceptions of adult cardiol-
ogy fellowship directors about diversity in their train-
ing programs showed that 84% believed that women 
and minorities were underrepresented among faculty, 
and over 69% believed diversity is important for ex-
cellence in health care; however, only 6% of program 
directors listed diversity as a top priority in rank lists 
and almost 2 out of 3 felt their training programs were 
diverse enough already. Among those who did want to 
increase URMs in their training programs, only half had 
ideas of how to accomplish it.77 Finally, only 55% of 
programs reported that women or URMs were present 
at their fellowship rank meetings.

The actual percentage of URM cardiologists enter-
ing cardiac subspecialties is likely lower than those for 
general cardiology, but this information is frequently 
missing in available data sets. ACHD is a relatively new 
subspecialty in cardiology, with the first board certifi-
cation exam administered in 2015. Thus, race and eth-
nicity data on practicing ACHD cardiologists with or 
without certification are currently unavailable. Because 
ACHD cardiologists must complete either a pediatric 
or adult cardiology training pathway, we can assume 
that the proportion of URM practitioners is at least as 
low as those 2 groups, and possibly lower, given the 
additional 2  years of training required beyond either 
cardiology pathway. The need for health care profes-
sionals for patients with ACHD has grown over many 
decades as congenital HD survival has improved.2,24 In 
the past decade, studies have addressed ACHD pro-
fessional training, and workforce size and geographic 
distribution, but have not provided or addressed spe-
cific information on gender or race and ethnicity.27,28

Lack of information on diversity in other areas of 
congenital HD is also striking. There are no complete 
data on diversity among pediatric cardiology profes-
sional subspecialties, because even recent articles on 
the workforce pipeline in pediatrics address proportions 
of women and men in the pediatric subspecialty work-
force, but not URMs.78 There also are no general pop-
ulation data available on the race and ethnicity of the 
pediatric or patients with congenital HD populations. 
Multiple studies show differential outcomes for patients 
with congenital HD from different racial and ethnic 
groups, but these are based on specific procedures or 
administrative data, and do not reflect the whole popu-
lation.79,80 The birth prevalence of congenital HD overall 
has not been shown to differ by race and ethnicity, al-
though certain types of congenital HD may have rel-
ative differences81; survival differences, however, may 
change the expectations for the ACHD population.
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It is clear that numbers of URM among congeni-
tal HD and ACHD health care professionals are lower 
than desired. The causes are likely multifactorial and 
include the cost of education, insufficient academic 
preparation for admissions requirements, lack of 
concordant mentors, implicit bias in the admissions 
process and stereotype threats, limited exposure to 
health careers, and poor advising.82 General adult 
cardiology is trying to address workforce disparities 
in multiple ways, including efforts from the American 
College of Cardiology that include establishing health 
equity and antiracism resource centers83 and other 
activities of the Diversity and Inclusion Task Force. 
The American Academy of Pediatrics also has an 
active Diversity and Inclusion Task Force and has 
created an Equity Agenda84 that includes a plan to 
strengthen and diversify the pipeline to practice and 
leadership in pediatrics.

Strategies for Improvement

Targeted programs are needed to advance diversity 
in the congenital HD workforce. Three national pro-
grams have demonstrated that successful strategies 
exist for increasing workforce diversity, and could 
be applied to the pediatric and adult congenital HD 
space. The first is the Meyerhoff Scholars Program at 
the University of Maryland, Baltimore County, which 
provides a promising model for increasing retention 
and academic performance of URM undergraduates 
in science, technology, engineering, and mathematics 
and for preparing those undergraduates to pursue and 
succeed in graduate and professional programs.85 
The Meyerhoff Scholars Program is nearly 30  years 
old, with proven improved outcomes for Black sci-
ence, technology, engineering, and mathematics ma-
jors and the potential to be replicated at several other 
institutions. A more diverse pipeline entering medical 
school and other health- related fields has the potential 
to diversify the primary care and subspecialty work-
force as a whole.

The second is the Robert Wood Johnson Foundation 
Harold Amos Medical Faculty Development Program 
(AMFDP), established in 1983 to increase the number 
of faculty from historically disadvantaged backgrounds 
who can achieve senior ranks in academic medicine 
and who will encourage and foster the development 
of succeeding classes of such physicians.86 AMFDP 
is considered to be the most successful diversity pro-
gram in American medicine.87 Each AMFDP scholar 
receives an annual stipend and annual grant support-
ing research activities, and conducts research in as-
sociation with a senior faculty member located at an 
academic medical center, dental school, or school 
of nursing. In partnership with the American Heart 
Association, 2 AMFDP slots annually are reserved for 

scholars conducting cardiology research. More than 
80% of AMFDP alumni remain in academic medicine, 
and about 1 out of 3 have been promoted to associate 
professor and another third to full professor. Many of 
them hold other academic titles, including associate 
dean, chair, and division chief. Four are deans or pres-
idents of medical schools, 3 are National Institutes of 
Health Directors, and many have been elected mem-
bers of the National Academy of Medicine.

Another successful workforce diversity program 
is the Academic Pediatric Association’s Research in 
Academic Pediatrics Initiative on Diversity (RAPID) pro-
gram, which is sponsored by the National Institute of 
Diabetes and Digestive and Kidney Disorders.88 RAPID 
is a research education program aimed at recruiting, 
retaining, and professionally advancing diverse early- 
career faculty in general pediatrics who are pursuing 
research careers. It includes small research grants, 
mentoring by nationally renowned senior investigators, 
monthly mentoring conference calls, and an annual 
career- development conference. Outcomes data from 
the first 5 years29 reveal that among the first 10 RAPID 
scholars, mean scores were 4.5 (5=strongly agree) for 
RAPID fostering mentoring, developing research skills, 
and helping scholars feel more comfortable as URM 
faculty; 78% delivered platform or poster presenta-
tions, and a total of 56 articles were written along with 
a mean of 2.5 subsequent grants. RAPID also was as-
sociated with a significant increase in representation of 
URM members in the Academic Pediatric Association 
(Figure  4). Thus, RAPID was associated with career 
advancement and increased professional society di-
versity, and could serve as a national model for en-
hancing URM career development and professional 
society diversity.

INDIVIDUAL LEVEL APPROACH
As noted in this statement, for years research has dem-
onstrated that there are racial and ethnic disparities in 
outcomes for children and adults with congenital HDs. 
Although it is key to investigate population, systemic, 
and institutional causes for these disparities, it is critical 
and equally important to take the next step and under-
stand the drivers behind individually experienced health 
disparities. At the forefront of individual- level discrimina-
tion and health system inequities lie the socially con-
structed entities of race and ethnicity. An individual’s 
race and ethnicity are often described as a predispos-
ing risk factor for poor outcomes, but understanding 
how they are closely tied with structural inequities as 
well as SDOH is of utmost importance (social, struc-
tural, financial, and environmental factors).89,90 Only by 
more deeply understanding how these variables tie in 
with race and ethnicity and acknowledging the impact 
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of racial and ethnic divides within this country can we 
move toward addressing the observed disparities within 
congenital HD from multiple angles.

Implicit Bias, Microaggressions, and 
Racism
Personal testimonies from racial and ethnic minor-
ity patients often touch on the theme of experienced 
discrimination and the negative impact this has on 
access to care, health care processes, and health 
outcomes. In an effort to overcome these health in-
equities, individual patients have often had to serve as 
their own advocates fighting to combat the biases and 
racism within our health care systems. Discriminatory 
practices including implicit bias are part of the insti-
tutionalized racism that must be addressed to tackle 
differences in patient- level outcomes.

Implicit bias describes the individually held attitudes 
or stereotypes that impact our understanding, actions, 
and decisions without one being aware or conscious 
of its occurrence.91 The role of implicit bias and its im-
pact on health outcomes was examined in Unequal 
Treatment, the 2003 National Academy of Medicine 
report that recognized implicit bias as a contributor to 
racial and ethnic health disparities.92 The authors de-
scribed the impact of socially conditioned prejudices 
and experienced discrimination as significant contrib-
utors to poor health outcomes. Individual perceptions 
of discrimination or stereotyping within a health care 
system have been linked with delays in obtaining care, 
decreased access to subspecialty health care pro-
fessionals, and noncompliance with treatment.93– 95 

Furthermore, interventions aimed at increasing health 
care professional cultural competency through multi-
cultural training demonstrated a 9% reduction in im-
plicit biases when compared with a control group.96

Unlike macroaggressions (racism and misogyny) 
that occur at systematic and structural levels, microag-
gressions happen at a more interpersonal and private 
level. Microaggressions are subtle verbal, behavioral, 
or environmental snubs, slights, and insults directed 
at individuals or groups based on their social charac-
teristics (eg, race, class, sexuality, gender) that implic-
itly communicate or engender a hostile, derogatory, 
or negative sentiment.97 Microaggressions occur daily 
and are commonly delivered automatically with dismis-
sive body language and tone of voice, and generate 
stresses equal to or worse than overt discrimination for 
URMs.98,99 Microaggressions extract a psychological 
and physical toll on those who experience them, with a 
societal price of harming the already fragile pipeline of 
women and minority physicians in academia.98

Microaggressions may be intentional or uninten-
tional and come in 4 different forms: (1) microassaults 
(verbal or nonverbal acts aiming to attack a person’s 
group or identity or harm them through name calling, 
avoidance, or discriminatory actions); (2) microinvalida-
tions (comments or actions that disregard, exclude, or 
dismiss the thoughts, feelings, or experiential reality of 
an individual or a group); (3) microinsults (subtle snubs 
or humiliations that convey a stereotype, insensitivity, 
or a demeaning message about a person’s group iden-
tity); and (4) environmental microaggressions (microas-
saults, microinsults, and microinvalidations reflected in 
the policies, culture, and climate of the workplace).

A review of the impact of racism on child health 
by the American Academy of Pediatrics highlights 
the state of the knowledge and proposes strategies 
to reduce the health effects of racism and biases.100 
It challenges health care professionals to recognize 
racism as a core determinant of child health, increase 
discourse surrounding implicit and explicit biases, and 
to become agents of change in an effort to improve 
equity and optimize outcomes.

Strategies for Improvement

To combat these disparities, the solution is not to pro-
vide individual equal care, because that would not move 
the needle in overcoming the differences in SDOH, sys-
temic inequities, and implicit bias for racial and ethnic 
minorities. Research should be focused on interventions 
that assist in the goal of achieving equity, and that target 
mitigation of the SDOH factors that put a patient at an 
unfair disadvantage for achieving optimal congenital HD 
outcomes. Additionally, conducting studies that identify 
and target interventions to reduce variation in care that 
may result from health care professional, structural, and 

Figure 4. Proportion of underrepresented minority (URM) 
members in the Academic Pediatric Association (APA).
After initiation of the Research in Academic Pediatrics Initiative 
on Diversity (RAPID) program, there has been a steady increase 
in the percent of APA members from underrepresented groups 
including Black and Latino members.
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system- level biases and racist practices are critical to 
reducing health disparities in congenital HD. This in-
cludes assessments of implicit bias and microaggres-
sions in individual health care professionals to establish 
an awareness and accountability of our biases, as well 
as reexamining the diversity of leadership in our clinics 
and hospitals to optimize health care delivery systems 
and policies based on equitable, inclusive, and antiracist 
practices.101 Training in reducing microaggressions using 
the microaggression triangle model, the Open the Front 
Door model, the A.C.T.I.O.N (Ask, Come, Tell, Impact, 
Own, Next step) model, or the XYZ (I feel X when Y be-
cause Z) model, help to enhance recognition of microag-
gressions, rebuild relationships, and restore justice.97,98 
Finally, funding research and scholarly work focused on 
investigations that prioritize historically marginalized and 
vulnerable populations, involving them in the research 
planning and execution to ensure community trust to re-
duce health disparities are critically important.

Representation and Retention of URM 
Faculty
Shared racial and ethnic backgrounds between health 
care professionals and the patients they serve has 
been associated with increased patient satisfaction, 
improved adherence, and a greater likelihood to par-
ticipate in preventative care.92,102 Although women now 
make up nearly 50% of pediatric cardiology trainees, a 
2019 JAMA Cardiology review found that URM train-
ees and cardiologists accounted for <8% of practicing 
adult and pediatric health care professionals.73 This is 
an improvement from prior decades; however, there 
are woefully low proportions of women and URMs in 
leadership positions in academic institutions, journal 
editorial boards, and cardiology associations, as well 
as among those who are full professors in medical 
schools.69,73 The American College of Cardiology has 
set forth a multipronged approach to engage diverse 
health care professionals and improve the diversity in 
the adult and pediatric workforce. Data have shown 
that the impact of a health care professional that re-
flects the community they serve should not be underes-
timated.66,71 Additionally, inclusion and representation 
go beyond an individual’s race and ethnicity. Ensuring 
a diverse workforce should encompass a broad defi-
nition of diversity, including gender identity, members 
of the LGBTQ (lesbian, gay, bisexual, transgender, and 
queer or questioning) community, individuals with dis-
abilities, individuals from various geographical back-
grounds, and those with varying life experiences.

Strategies for Improvement

Efforts to enhance diversity and inclusion should target 
strategies that engage medical students and residents 

early on to the field of cardiology as well as diversify-
ing the leadership within the field of pediatric cardiol-
ogy. There should be leadership training prioritization 
for URMs, women, individuals with disabilities, and 
LGBTQ individuals in the congenital HD field to en-
hance their success at the highest academic levels, as 
well as increase their likelihood of obtaining leadership 
positions in academic journals and institutions.

RESEARCH CONSIDERATIONS WHEN 
ADDRESSING SDOH
Health disparities exist. Research is needed to de-
sign interventions that target modifiable risk factors at 
patient, health care professional, system, and policy 
levels,103 and evaluate the effectiveness of those in-
terventions in minimizing health disparities in the con-
genital HD population. Research on SDOH factors that 
influence outcomes in congenital HD are key to guide 
health policy conversations and initiatives. In this sec-
tion we will discuss (1) inclusion of a diverse population 
in congenital HD research and community- engaged 
research principles to mobilize and build trust in under-
represented communities; (2) overarching approaches 
to analysis and causal inference, particularly for obser-
vational studies on SDOH; and (3) strategies to ensure 
diversity of researchers and investigators in dissemina-
tion of research in scientific journals.

A recent analysis of nearly 255 000 publications on 
randomized clinical trials in the United States reported 
that the total percentage of minority inclusion in random-
ized clinical trials during the past 25 years was ≈4%.104 
Although National Institutes of Health– funded studies 
(n=59 577) had a 4- fold higher minority inclusion rate 
in 2018 (11.1%) compared with 1993 (2.8%), and non- 
National Institutes of Health– funded studies (n=194 958) 
had a 2- fold increase during the same timeframe (from 
1.2% to 2.8%), racial and ethnic minorities remain un-
derrepresented in randomized clinical trials and bio-
medical research.104 The inadequate representation of 
Black, Latino, and indigenous people is even apparent 
in recent SARS- CoV- 2 vaccine trials.105

Health disparities research can take many forms. 
Increased access to high- speed technology and avail-
ability of large administrative and clinical databases have 
increased the share of disparities research emerging 
from secondary analyses of observational data. The ad-
vantages to this approach include larger sample sizes 
but also adequate representation of different racial and 
ethnic groups and socioeconomic backgrounds, partic-
ularly when using population- based data sets. It is criti-
cal that “substantial causal theorizing in relation to critical 
substantive knowledge”106 guide hypotheses, study 
design, selection and operationalization of variables, 
and analytic plan. Moreover, tools like directed acyclic 



J Am Heart Assoc. 2022;11:e025358. DOI: 10.1161/JAHA.122.025358 15

Lopez et al Impact of Social Determinants of Health in Congenital Heart Disease

diagrams that reflect the complex relationships/interac-
tions/pathways involving race and ethnicity and SDOH 
can help to avoid common analytic errors such as in-
appropriately controlling for mediators or colliders.107,108 
Instead, analyses that capture complex and dynamic 
relationships (eg, structural equation modeling) can go 
beyond simple identification of disparities and reveal 
modifiable causal mechanisms (ie, SDOH) that can be 
targeted for intervention. For example, in a population- 
based study in California studying 1- year outcomes in 
children with complex forms of congenital HD, a formal 
mediation analysis was performed and found that insur-
ance status and maternal education levels (as proxies for 
SES) explained 60% of the relationship between Latino 
ethnicity and poor outcome, whereas traditional risk 
factors such as birth weight and prematurity explained 
little of the relationship.36 Collaborations between cardi-
ologists, epidemiologists, and statisticians with expertise 
in these complex analytic frameworks are key to make 
meaningful discoveries using large data sets.

Qualitative research methodologies are also power-
ful tools that allow researchers to hear from populations 
themselves about problems and potential solutions. 
These methodologies may be particularly useful in the 
assessment of implicit bias or microaggressions that 
may be difficult to quantitatively measure. In general, 
this may take the form of in- depth interviews with in-
dividuals or focus groups to discuss sensitive topics 
important to a particular community.109

Community- engaged research, of which CBPR is 
the most well- known approach, has emerged as an 
effective strategy to design research more easily trans-
lated into real- world health settings. Other advantages 
include that this methodology can encourage recruit-
ment, enrollment, and retention through community 
interactions; build greater trust that is likely to improve 
uptake of proposed interventions; and establish an on-
going academic– community partnership for sustainable 
reduction of health disparities and underlying inequities. 
In the general pediatric population, roadmaps have been 
suggested to address and mitigate health disparities 
while engaging the communities we are working with.110 
Additionally, increasing representation of URM research-
ers to conduct CBPR and other diversity- related re-
search as well as funding for this type of research can 
increase participation and trust by minority communities 
to participate in congenital HD research.

As this statement reviews, the vast majority of health 
disparity research in the congenital HD population has 
focused on identification of racial and ethnic and so-
cioeconomic disparities using measured variables. 
These studies were essential to identify the fact that 
congenital HD care is not immune to health disparities. 
Although mortality from congenital HD has steadily 
declined overall, racial and ethnic disparity in mortality 
has remained the same even in the current era.79 The 

future of health disparities research in the congenital 
HD population will include both qualitative research 
methods to identify implicit and explicit bias as well as 
CBPR to begin interventions that can minimize health 
disparities with community engagement.

Equally important are strategies to ensure adequate 
dissemination of research identifying and addressing 
health inequities in congenital HD. Unfortunately, under-
representation of minorities on editorial boards has at 
times resulted in deprioritization of health equity research 
and worse yet, the publication of peer- reviewed articles 
that propagate implicit and explicit biases. Similar to the 
call to action to increase representation of women on 
editorial boards to ameliorate gender disparities, there 
should be equal focus on leveling the playing field with 
minority representation as well.111 To best serve all stake-
holders in society in the advancement of science and 
medicine, all journals should be committed to assess and 
change existing editorial culture such that they may serve 
as champions of diversity, equity, and inclusiveness.112

ETHICAL GUIDANCE ON 
ADDRESSING SDOH
Health care ethics are often focused on the therapeutic 
relationship that balances the needs of the individual pa-
tient and the recommendations of the health care pro-
fessional. When determining what actions are just, the 
most commonly known ethical framework called prin-
cipalism considers 4 principles: (1) autonomy (respect 
for decision- making capacities of autonomous people), 
(2) beneficence (provide benefits and balance benefits 
against risks and costs), (3) nonmaleficence (not cause 
harm to others), and (4) justice (appropriate distribution 
of benefits, risks, and costs fairly).113 However, medical 
literature shows that health is influenced by more than 
individual patient- level factors.7 Absolute health out-
comes and differences in outcomes between groups 
are a result of long- standing systemic inequities and 
structural racism, often accounting for differences in 
socioeconomic position and “the high burden of illness 
responsible for appalling premature loss of life arising in 
large part because of the conditions in which people are 
born, grow, live, work, and age.”114,115 The justification for 
addressing these conditions, the SDOH, shifts medical 
ethics from an individual patient– physician- level focus 
to a systemic- level focus where the principle of justice 
takes prominence. The ethical obligation of recognizing 
the impact of SDOH on health is grounded in multiple 
theories of justice beyond the scope of this article.116– 118 
Briefly, however, John Rawls argued that justice requires 
fair and equitable distribution of goods. Norman Daniels 
connects justice to SDOH by stating that health inequi-
ties are unjust when SDOH (such as basic education, 
affordable housing, income security, and other forms 
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of antipoverty policy) are not distributed according to 
Rawl’s principles of justice.119

When grounded in the principle of justice, examining 
SDOH to decrease health inequities in fetal, pediatric, 
and ACHD becomes an ethical imperative and a moral 
obligation. This obligation falls both on institutions and 
individual physicians to support clinical practice and 
policy choices that address the health inequities them-
selves to especially improve overall health of those most 
at risk. A holistic approach to improve health for patients 
with congenital HD should incorporate the viewpoint that 
institutions and physicians have an ethical obligation to 
acknowledge and work toward mitigating SDOH factors. 
Beyond this, we also have a moral imperative to recog-
nize the role implicit bias and systemic inequities play in 
the health of patients with congenital HD. Acknowledging 
the importance of these factors on health are important 
first steps. In a recent systematic review, SDOH (pov-
erty, lack of insurance, housing instability, parental edu-
cational attainment, immigration status, food insecurity, 
and transportation barriers) were significantly associated 
with a lower likelihood of fetal congenital HD diagnosis, 
higher congenital HD incidence and prevalence, in-
creased infant mortality, adverse postsurgical outcomes 
(including hospital readmission and death), decreased 
health care access (including missed appointments, no 
shows, and loss to follow- up), impaired neurodevelop-
mental outcomes (including intelligence quotient and 
school performance) and quality of life, and adverse out-
comes for adults with congenital HD (including endocar-
ditis, hospitalization, and death).3 Practically, in the care 
of patients with congenital HD, holistic, ethically oriented 
care would address health care inequities and SDOH 
by identifying, investigating, and proposing concrete 
solutions to improve outcomes and create equitable 
policies.120 Areas to improve health care equity in con-
genital HD can include: prenatal diagnosis of congenital 
HD, access to high- quality congenital HD surgery and 
postsurgical outcomes, access to neurodevelopmental 
clinics and interventions, communication (language bar-
riers, poor health literacy), access to lifelong congenital 
HD care (and insurance), recognition and treatment of 
poorer mental health in patients with congenital HD, ac-
cess to transition education and skill- building programs, 
and training all health care professionals and staff in 
implicit bias while increasing the ACHD workforce and 
diversity of the pediatric and adult cardiology spaces. 
Factors to address SDOH can include screening for 
SDOH so needs may be more quickly addressed (trans-
portation challenges for clinical care and medications, 
food insecurity, food deserts), identifying deficiencies in 
educational attainment (proposing a 504 plan or screen-
ing for attention deficit hyperactivity disorder), and find-
ing strategies for families to live a heart- healthy lifestyle 
(exercise) when their neighborhood safety and the build 
environment negatively impact their ability to do so.

Finally, when conducting research, race should be un-
derstood to be a social construct and not used as a sole 
predictor of outcomes.121 The social and political means 
for racial classification do not adequately represent 
medically relevant biological information.122 Differences 
observed in research among races likely results from 
longstanding systemic racism. SDOH, and in particu-
lar, health care disparities and implicit bias, fail to asso-
ciate with sufficient precision when race is used as the 
surrogate.

Contextualizing SDOH and health care disparities 
within an ethical framework compels us to imagine 
diagnosis, treatment, and management for patients 
with congenital HD, not only by surgical procedures or 
medications, but considering these important holistic 
factors allows for providing actual best care and im-
prove outcomes of these populations.

CONCLUSIONS
There are multilevel contributors that continue to fa-
cilitate health inequities in the care of the patient 
with congenital HD in the United States. To mitigate 
these inequities, we must take a multipronged ap-
proach and examine contributors at the popula-
tion, systemic, institutional, and individual levels. 
Importantly, these areas must be examined across 
the lifespan beginning before birth and extending 
into adulthood.
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