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Abstract

Differences in the quality of delivery hospital care contribute to persistent, intertwined racial and
ethnic disparities in both maternal and infant health. Despite the shared causal pathways and
overlapping burden of maternal and infant health disparities, little research on perinatal quality of
care has addressed obstetric and neonatal care jointly to improve outcomes and reduce health
inequities for the maternal-infant dyad. In this paper, we review the role of hospital quality in
shaping perinatal health outcomes, and investigate how a framework that considers the mother-
infant dyad can enhance our understanding of the full burden of obstetric and neonatal disparities
on health and society. We conclude with a discussion of how integrating a maternal-infant dyad
lens into research and clinical intervention to improve quality of care can move the needle on
disparity reduction for both women and infants around the time of birth and throughout the life
course.

Introduction

There are longstanding, intertwined racial and ethnic disparities in pregnancy outcomes for
mothers and their infants. Black infants are at twice as likely to be born before term (1), are
more likely to experience serious complications when delivered preterm (2-4), and have
more than twice the risk of dying in the first year of life compared to White infants (5).
Black women are two to three times more likely to die a pregnancy-related death than are
White women in the United States (U.S.) (6), and are at significantly increased risk of
suffering a life-threatening maternal complication (7-10). While disparities are widest for
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Black infants and their mothers, rates of adverse obstetric and neonatal outcomes are also
elevated among Latinx births in some U.S. regions (3, 11-14) and for specific subgroups
including Puerto Rican and very low birthweight Latinx neonates (2, 15, 16). Indigenous
(American Indian/Alaska Native and Native Hawaiian/Pacific Islander) women and infants
experience rates of preterm birth as well as infant and pregnancy-related mortality that are
higher than all racial/ethnic groups except non- Latinx Black women (5, 6).

These disparities in maternal and infant health outcomes arise from largely shared pathways.
Structural racism and discriminatory institutional practices systematically disadvantage
women of color, force disproportionate exposure and vulnerability to social and
environmental risk factors, and deny access to optimal maternal and neonatal care (17-19).
While the causal pathways are inextricably linked, there has been a growing focus on quality
of health care as a critical modifiable factor in racial and ethnic perinatal disparities (2, 8,
20-26). The majority of pregnancy-related deaths and severe maternal complications are
preventable, and attributable to gaps in provider-patient communication, inattention to
warning signs, lack of timely diagnosis and treatment, and inadequate coordination and
continuity of care (27-29). Many of the same shortcomings are flagged in avoidable infant
morbidity and mortality (30). Research has revealed substantial racial and ethnic disparities
in the preventability of both neonatal and maternal complications (23, 31-33). For example,
Black and Latinx women are less likely to have medical comorbidities adequately managed
in pregnancy and are more likely to die from these causes than are White women with the
same conditions (7, 8, 34—42). Identifying the specific mechanisms that link care quality to
racial and ethnic disparities for mothers and infants is crucial because of the potential to
interrupt these pathways through targeted interventions.

Despite the linkage between mother and child throughout the pregnancy-postpartum
continuum, maternal and infant health disparities research exists largely in silos.. This
fragmentation likely results from a number of factors, including separate approaches to
define hospital levels of care and implement regionalization strategies (43-45), disconnected
funding mechanisms and data infrastructure, and lack of communication and collaboration
in training and practice across specialties (46). The framework of the maternal-infant dyad
provides an important lens through which to view disparities, but has rarely been applied to
research on quality of care and its role in creating or maintaining maternal and infant heath
disparities. In this paper, we (1) review the shared mechanisms that shape maternal and
infant health, with a focus on the role played by quality of health care during pregnancy,
childbirth, and the postpartum period; and (2) investigate how a framework that considers
the mother-infant dyad can enhance our understanding of the full burden of these
overlapping disparities on health and society and identify leverage points to advance
perinatal health equity.

Shared pathways to maternal-infant health disparities

Perinatal health inequities arise from a complex web of historical policies, cultural norms,
and social conditions (Figure 1). At the root is structural racism, or the shaping of
neighborhood and institutional circumstances by past and present oppression, which
manifests in mutually reinforcing forms of discrimination and differential access to
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opportunities and resources (47, 48). Structural racism encompasses systematic deprivations
in sectors such as housing, education, the economy;, justice and health care (47). These
processes generate intractable health differences among communities of color, and are
particularly consequential for maternal and infant health (18, 48-51). For example,
residential segregation, largely the result of historical discriminatory housing practices such
as “redlining”, maintains social disadvantage and health inequity through reliance on
crowded, potentially unsafe housing and public transportation; exposure to health risks such
as environmental pollutants and infectious disease; and limited access to fresh foods and
green areas for recreational activity (47, 52). Chronic health issues associated with lower
socioeconomic status, such as obesity, diabetes, and hypertension, are more common among
Black and Latinx than White women and increase maternal and fetal risk (8, 42, 53).

hospital quality influence perinatal health disparities?

According to the Institute of Medicine, healthcare quality is “the degree to which health
services for individuals and populations increase the likelihood of desired health outcomes
and are consistent with current professional knowledge” (54). Entrenched structural
disadvantage has an impact on quality of care through limitations in obstetric provider
choice, differences in receipt of timely and adequate prenatal care, appropriate physician
referral, and management of complications (10, 20, 28). In a previous review, we outlined a
conceptual framework for the role of hospital quality in the setting of maternal health
disparities (20). The framework applies to both women and their infants, who may
experience inferior perinatal outcomes because they (1) deliver in hospitals with poorer
quality of care for all births (between-hospital differences), (2) receive poorer quality of care
compared with non-Latinx White women who deliver in the same facility (within-hospital
differences), or (3) have health and social risks that cannot be remediated by hospital care
(20, 55).

Ample evidence demonstrates the influence of the first pathway, or segregation in terms of
where patients receive care, on perinatal (2, 8, 9, 25, 56, 57) and other health (25, 58-60)
disparities. Between-hospital variation reflects structural characteristics, organizational
models, and clinical processes among hospitals primarily serving women of color that lead
to lower quality care (20). Black and Latinx women are more likely than non-Latinx White
women to deliver in hospitals with poor maternal health outcomes (7, 8, 61), and Black (2,
24) and Latinx (2) very preterm births are concentrated in hospitals with poorer outcomes
for high-risk neonates. Our prior research found that between-hospital differences could
explain up to 40-50% of the racial and ethnic disparities in severe maternal morbidity (7, 8)
and 30%-40% of the disparities in very preterm morbidity among births in New York City
(NYC) (2), after accounting for differences in hospital case mix. Horbar et al. found marked
regional variation in segregation of neonatal intensive care unit (NICU) processes and
outcomes among U.S. hospitals, not explained by the uneven distribution of racial and ethnic
populations across the country, and that Black infants received care in poorer quality NICUs
(24).

In addition, a growing body of disparities research examines how factors apart from
between-hospital quality differences contribute to differential experiences and outcomes
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among racial and ethnic groups (22, 24, 48, 62—64). Within-hospital variation results from
organizational and clinical processes such as patient-doctor communication, cultural
competency, shared decision-making, and adherence to evidence-based practices that confer
disadvantage to non-White groups (14, 20). Black and Latinx women in NYC are more
likely to experience severe maternal morbidity than White women delivering in the same
hospital, irrespective of differences in medical insurance coverage (14). For infants, within-
NICU racial and ethnic disparities have been reported in California (23) but not NYC (2).
Such differences implicate patterns in hospital culture, patient care, and family engagement
that perpetuate bias and discrimination in maternal and neonatal health care delivery (22,
48). Sigurdson et al. described neglectful and judgmental treatment of families in the NICU
based on characteristics such as language, race, and ethnicity or culture, with nearly all
accounts implying that such disparate treatment translated to suboptimal clinical care (22).
Studies have documented differences in process-level indicators of quality, including rates of
antenatal steroid exposure and human breastmilk feeding at discharge, among California
NICUs and that Black and Latinx infants fared worse on process measures compared to
White infants (23, 65-67). Discrepancies in performance on modifiable measures of process
suggest the potential for quality improvement to reduce disparities.

The maternal-infant dyad

Given the shared causal pathways and overlapping burden of maternal and infant health
disparities, the concept of the “maternal-infant dyad” may provide a useful paradigm for
perinatal health services research and policy. This terminology emphasizes the physiologic
and psychosocial interaction between mother and infant, and focuses research on a mother-
child unit of analysis. It has been applied in studies on bonding and feeding (68—74),
postpartum mental health and infant care (70, 75, 76), vertical transmission of disease (77),
substance abuse (78, 79), and intergenerational nutrition and metabolic health (80-83), but
has not been adopted widely in the field of perinatal quality improvement. Employing a
maternal-infant dyad lens may help to push the field further in reducing avoidable maternal
and infant health disparities than has been achieved to date by siloed approaches.

Why is it useful to think about quality and disparities in terms of the dyad?

Implications for individual patient care and outcomes

Understanding connections between preventable, quality-based disparities in maternal and
newborn care is crucial on multiple levels. First, this information can improve individual
patient care and delivery outcomes. Similar failures in communication, collaboration,
training, supervision, and other health care delivery processes contribute to complications
for both mothers and neonates (30, 84). Sharing lessons across obstetric and neonatal quality
improvement spheres would likely provide efficiencies in modifying aspects of clinical
practice that drive morbidity risk and perpetuate perinatal disparities. Further, quality of
delivery care has consequences for two lives, and considering obstetric and neonatal care in
isolation does not take into account the entirety of a successful birth. Prenatal care is
inherently dyadic, balancing maternal-fetal risks in decisions regarding antenatal
interventions, delivery mode and timing, and in utero transfer. The interplay between
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maternal and infant wellbeing during the delivery hospitalization, however, has garnered
comparatively less attention. Maternal conditions such as hypertensive disorders (85, 86),
autoimmune disorders (87), placental abruption or endometritis (86), peripartum
cardiomyopathy (88), acute disseminated intravascular coagulation (89), and uterine rupture
(90) are associated with risks for the newborn that may require special care during and after
childbirth. The opposite paradigm —heonatal complications as a marker of underlying
maternal pathophysiology- also has clinical utility. Newborn morbidity may signal the
severity of pregnancy complications, such as worsening or untreated preeclampsia, and flag
cases where women require more intensive postpartum monitoring to prevent additional
morbidity. Perinatal complications also interrupt typical mother-infant attachment processes
(64, 91) and women’s medical needs may be different when their infants experience
morbidity and require intensive care or vice versa. Addressing the maternal-infant dyad can
inform improvements to NICU configuration and integration of parents to provide easier
access for women and their partners during recovery from childbirth.

Finally, unique health needs may arise when both the woman and infant experience delivery
complications. Previous research identified severe maternal morbidity in more than 10% of
very preterm (<32 weeks’ gestation) deliveries in NYC, and infants had a 39% higher risk of
first-year mortality if their mother had severe morbidity during the delivery hospitalization
(92). Management of two high-risk situations increases demand on staff and other resources,
and the concurrent risks may interact so that the joint effect on perinatal complications is
greater than the sum of its parts. Ray and colleagues, for example, found that rates of
maternal and neonatal mortality were higher when both the mother and infant were admitted
to the intensive care unit (ICU), compared to either having an ICU admission alone (93).
Efforts to integrate obstetric and neonatal quality improvement initiatives may therefore
provide synergistic benefit in the cases at highest risk of severe outcomes. Such synergies
are particularly relevant for disparity reduction, considering the concentration of risk
throughout the perinatal continuum among non-White groups.

Quality measurement and quality improvement

Tracking joint maternal-infant disparities is important for quality measurement and
comparison across hospitals. We previously examined hospital performance on maternal and
high-risk infant outcomes in concert among NYC hospitals and determined that although
hospital morbidity rankings were only moderately correlated, Black and Latinx women
disproportionally delivered at hospitals with worse outcomes for both (94). Differences in
individual sociodemographic and clinical characteristics such as education, insurance
coverage, or maternal comorbidities did not explain why women of color were more likely
to give birth in hospitals at the extremes for poor mother-infant performance. These results
suggest that obstetric and neonatal quality improvement efforts that target the co-occurrence
of adverse maternal and child health outcomes at hospitals where Black and Latinx women
deliver could be a critical approach for disparity reduction.

A novel approach to quality measurement is also warranted to explain why hospital
performance varies. Individual quality measures provide an incomplete description of
hospital performance on their own, and are not strongly correlated with each other (95).
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Hospital characteristics such as delivery volume and NICU level, often used as indirect
indicators of hospital performance, explain very little variation in very preterm outcomes
and therefore may not be useful in discriminating between the best and worst-performing
hospitals (96). Further, reliance on mortality and morbidity rates, also indirect measures of
quality, can suggest pathways through which disparities manifest but falls short of
identifying specific areas for quality improvement (55). Measurement of segregation and
quality has been more robust for neonatal than for obstetric care. The Baby-MONITOR
score, developed by Profit and colleagues (95), is a validated composite metric that
incorporates a set of process and outcome measures to compare performance within and
across NICUs. Horbar et al. created a NICU segregation index and NICU inequality index,
ranking NICUs based on their racial and ethnic distributions and Baby-MONITOR scores,
respectively (24).

Finally, integration of patient-reported outcomes into quality assessment is important for
meaningful evaluation of the full birth experience. Traditional quality metrics do not capture
dimensions of perinatal care that are likely important to women, such as their inclusion in
decision-making for infant care, or attention to their needs as new mothers when they
themselves experience a life-threatening complication (22, 62—-64). This information can be
incorporated into an expanded suite of obstetric and neonatal metrics to identify disparities
in how women experience care and inform patient-centered quality improvement.

Postpartum and long-term health outcomes

Adopting a mother-child dyad perspective is particularly valuable for assessing longer-term
health trajectories and interrupting the intergenerational transmission of health disparities
(94). Intertwined maternal-infant health disparities continue after birth (97). One-half of
pregnancy-related deaths occur within one day to one year after a woman delivers (98).
Black and Latina women are more likely than are White women to experience severe
postpartum complications including acute cardiovascular and pulmonary morbidity and to be
rehospitalized postpartum (99-102). Further, women with pregnancy complications such as
preeclampsia and gestational diabetes have increased risks of cardiometabolic diseases later
in life (103-108). Similarly for infants, Black, American Indian/Alaska Native, and Native
Hawaiian/Pacific Islander infants have increased rates of postneonatal mortality, or death
after the first 28 days but within the first year (5), compared to non-Latinx White infants.
Neonatal morbidity is associated with later neurodevelopmental, behavioral, and physical
outcomes (109), and disparities in early life health are increasingly recognized as critical
determinant of health status through adulthood.

Women who suffer a severe complication, or who endure the trauma and additional
caregiving responsibilities associated with serious newborn morbidity, can experience
physical and mental health impairments during and well beyond the immediate postpartum
period that influence caretaking abilities. Severe maternal morbidity has been associated
with outcomes such as postpartum depression (110, 111) and breastfeeding difficulties
(112), which in turn have been associated with diminished maternal-infant interaction and
cognitive, emotional, and behavioral deficits in children (76, 113, 114). Hospital quality
improvement therefore has the potential not only to influence perinatal outcomes but also to
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set the stage for postpartum continuity of care, maternal-child health and interaction in the
first years after birth, and wellbeing throughout the life course (115, 116).

Conclusions and Recommendations

In this analysis, we reviewed the role of hospital quality in perinatal health disparities and
examined the utility of a clinical and research paradigm that considers quality and outcomes
for mothers and infants jointly. Our review emphasizes the dual burden of ill health borne by
pregnant women of color and their infants, and the shared mechanisms driving maternal and
infant health disparities. Applying the maternal-infant dyad lens to quality improvement is a
novel approach to move the needle on perinatal health equity. We suggest the following set
of recommendations to improve how we measure and intervene on quality of obstetric and
neonatal care to address persistent health disparities.

1) Evaluate clinical protocols through the lens of the mother-infant dyad and integrate
this framework into care guidelines across the obstetric and neonatal continuum.
Quality of care influences disparities across the prenatal, delivery, and postnatal periods.
Many of the same patient care issues, including ineffective communication, teamwork, and
training among clinicians, have been raised in reviews of both maternal and neonatal deaths
(30, 84) and in patient accounts of high-risk obstetric and NICU care (62—64). This fact
reiterates that there are shared underlying causes of preventable maternal and infant
complications, and suggests that guidelines and protocols developed to protect mothers may
apply to infants and vice versa. Integrating evidence collected in each sphere of practice
would enrich the knowledge base for providing comprehensive perinatal care for both
patients during the delivery hospitalization.

2) Develop quality metrics that track care processes, outcomes, and disparities for the
mother-infant dyad. The limited research evaluating hospital quality for the dyad suggests
at most a moderate correlation between hospital rates of maternal and neonatal morbidity
(94, 117), but Black and Latinx women disproportionately deliver at hospitals with worse
outcomes for both pregnant women and very preterm neonates (94). Receiving care at
overall poorer quality hospitals places women of color and their infants at risk of adverse
outcomes. A dyadic approach to quality improvement would characterize hospital
performance for both mother and baby together, and integrate patient-reported outcomes into
a more comprehensive assessment of how hospitals address health needs and care gaps for
the family unit. Dyadic quality assessment is also useful in the evaluation of maternal and
neonatal level of care designations, which identify hospital capacity to accommodate
obstetric and neonatal risk. Understanding associations between levels of care within and
across hospitals, health systems, and states would help to inform clinical protocols, training,
and resource allocation, and streamline perinatal regionalization strategies (43). There is an
urgent need for research into care gaps that result from discrepancies in obstetric and
neonatal capacity, such as delays in treatment or transfer to a risk-appropriate facility, and to
identify structural, organizational, and cultural characteristics of hospitals particularly
equipped to manage concurrent complications (43).
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3) Address the mother-infant dyad to understand longer-term health trajectories and
prevent intergenerational accumulation of poor health and disadvantage. The quality of
a woman’s obstetric care influences her initial well-being as a new mother, her ability to care
for her infant, and her longer-term health status. For infants, deficiencies in delivery hospital
care not only generate immediate postnatal risks, but also influence health over the first year
of life and contribute to racial disparities in postneonatal mortality and morbidity. Since
early life health sets the stage for long-term childhood and adult health, quality gaps
perpetuate cycles of disadvantage from the earliest moments of care.

In this paper, we outlined the contribution of hospital quality to inexorably linked obstetric
and neonatal health disparities and proposed the utility of the maternal-infant dyad as a lens
for disparity reduction. Approaching hospital quality improvement from a maternal-dyad
perspective considers the life-course consequences of clinical and health services
intervention, and provides a critical framework to tackle protracted intergenerational health
disparities.
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Figure 1. Pathways linking hospital organization and quality to maternal and infant health

disparities.

Adapted from Howell, EA & Zeitlin, J. Improving Hospital Quality to Reduce Disparities in
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