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We read with interest the study by Karvonen et al. entitled
“Racial and ethnic disparities in outcomes through 1 year of
life in infants born prematurely: a population-based study in
California.” We commend the authors on pursing this topic
using a rich dataset of over 3 million births from 2011 to
2017 that enabled analysis of morbidities of prematurity and
covariate adjustment for multiple confounders that are often
lacking in other population-based reports. While racism,
adverse social determinants of health, and economic dis-
parities in the United States lead to many health inequities,
the unequal chance of infant survival is particularly tragic.
Non-Hispanic Black infants die at more than twice the rate
of White infants (10.8 vs. 4.8 per 1000 live births) [1].
While Hispanic infants die (4.9 per 1000) at similar rates to
non-Hispanic White infants, the study by Karvonen et al.
highlights that when restricting to preterm infants after
discharge, outcomes are less equitable. There were three
important findings regarding racial and ethnic disparities
among preterm infants in this study that are relevant for
neonatal providers and those that care for preterm infants in
the first year of life. Compared to non-Hispanic White
preterm infants, non-Hispanic Black and Hispanic preterm
infants were: (1) less likely to die before discharge, (2) more
likely to die after discharge, and (3) more likely to be
admitted after discharge.
The first finding, that Black and Hispanic patients are less
likely to die in the neonatal intensive care unit (NICU), is
particularly important for neonatal providers. At first
glance, it might seem like this occurs because of a survival

advantage due to less severe disease among these patients.
However, the finding that after discharge these patients are
more likely to be readmitted and die argues against illness
severity as an explanation. Instead, the finding may reflect
decisions regarding timing of death. There is some data to
suggest that there are differences in the choice to resuscitate
periviable infants at birth. In a study of three states’ data
(CA, MO, PA) from 1995 to 2005, Black infants born at
23–24 6/7 weeks were more likely to be intubated (resus-
citated at birth) [2]. Black race was a significant predictor of
intubation after adjustment for other demographic variables
and hospital of delivery, suggesting that family preferences
may play a role in initiating intensive care. Less is known
about the demographics of families choosing to continue
intensive care among sick preterm infants in the NICU. In
the setting of severe illness and an extremely poor prog-
nosis, palliative care may be an option. It is possible that
Black and Hispanic families are less likely to choose pal-
liative care compared to non-Hispanic White families. If so,
these choices might reflect varying cultural and religious
backgrounds.

An alternative explanation is that interpersonal connec-
tions between NICU providers and families differ due to
structural factors and implicit biases that impede effective
communication. Optimally, the complex decision to redirect
care requires understanding of the infant’s condition and
prognosis in addition to trust between the family and the
medical team. If palliative care in the NICU is unequally
distributed among families by race/ethnicity, NICU provi-
ders have an obligation to ensure this is not due to inability
to connect with families from structural factors such as
transportation challenges, financial burdens, or language
barriers. Furthermore, recognition that implicit biases may
also adversely affect connections and communication
between NICU providers and families is a necessary step to
achieve equity in care and counseling throughout the NICU
hospitalization.

If there are differential risk-adjusted death rates by
race/ethnicity prior to NICU discharge, then infants may
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differ with respect to their severity of illness at home by
race/ethnicity. Only living infants at the time of discharge
are eligible for readmissions or death after discharge,
which can lead to biases in subsequent analyses; if Black
or Hispanic infants are sicker upon NICU discharge from
differential uptake of palliative care, then readmissions
and death might be less attributable to post-discharge
factors. Nonetheless, these undesired outcomes may be
partially avoidable and this study challenges us to find
prevention strategies.

The findings of increased readmissions and death after
discharge among Black and Hispanic infants compared to
White infants are consistent with differential mortality rates
among infants overall [1]. While these findings were seen
after adjustment for infant characteristics, maternal medical
conditions, education, insurance status and WIC participa-
tion, residual confounding by additional social factors, such
as unmet basic needs, likely partially explain these findings
[3]. Compared to White families, housing instability and
food and energy insecurity are more prevalent among Black
and Hispanic families and adversely affect child health [4].
Thus, the American Academy of Pediatrics recommends
systematic screening and referral systems for unmet basic
needs [5]. While these screenings are increasingly used in
the pediatric out-patient setting [6], they are not used rou-
tinely in the NICU or in high-risk infant follow-up clinics.

Another important etiology that may explain disparities
in readmissions and mortality is access to medical care.
Lower attendance in post-discharge subspecialty care,
including high-risk clinics dedicated to the needs of preterm
infants occurs more often among Black families, compared
to White families [7]. Overcoming barriers to clinic parti-
cipation may include provision of transportation, conduct-
ing visits remotely, and/or coordinating home visits.
Medical care, however, is just one aspect of an infant’s
environment. Due to longstanding residential segregation in
the U.S., neighborhood conditions differ by race/ethnicity
[8]. Black and Hispanic infants are disproportionately
exposed to pollution [9] and neighborhood deprivation [10].
Taken together, lack of family and community resources,
coupled with environmental toxicant exposures increase
risks among Black and Hispanic infants after NICU
discharge.

We commend Karvonen et al. for their study, which
highlights once again, that when preterm infants are dis-
charged from the NICU, they go out into a world that holds
unequal promise of health and longevity by race/ethnicity in
America. As a neonatal community, we need to address

implicit bias, improve communication with socially dis-
advantaged families, implement standardized systems for
screening and referral for adverse social determinants of
health, listen to our families, and advocate for societal
change to achieve equity.
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