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For decades, epidemiologic studies have shown persistent racial 
disparities in preterm birth. Compared with white infants, Black in-
fants are 50% more likely to be born preterm and three times more 
likely to be born extremely preterm (<28 weeks of gestation). (1) 
Investigators have searched for the etiology of racial disparities 
in preterm birth, but the phenomenon remains poorly understood. 
The lack of meaningful progress in achieving equity with respect 
to preterm birth results from two major knowledge gaps. First, 
we lack a fundamental understanding of the pathophysiology of 
preterm birth (regardless of race). Second, we conflate race with 
genetics. As scientists work to delineate the biological processes 
that lead to preterm birth, we, as a society, must recognize that 
race is a social construct with biological implications. Given long-
standing racial segregation in nearly all aspects of life in the U.S. 
(residential, occupational, recreational, etc.), environmental expo-
sures differ by race and affect the chances of a healthy, long life. 

Spontaneous preterm birth occurs without any intervention by a pro-
vider, while the medically indicated preterm birth occurs after induc-
tion or cesarean birth. As neonatal providers, we use many of the 
same clinical tools to provide intensive care for extremely preterm 
infants regardless of why a particular infant was born early. There are 
a few exceptions. We might be more likely to use antibiotics if there 
had been spontaneous preterm labor or less likely to feed soon after 
birth if there had been severe preeclampsia with significant placental 
insufficiency and intrauterine growth restriction. 

However, for the most part, we treat infants very similarly, given 
their gestational age and set of presenting signs. Yet, the maternal 
processes that occur in the setting of preterm labor or preeclamp-
sia, for example, are different. The former might be triggered by 
ascending intrauterine infection (2) and the latter by events that 
remotely occurred during implantation. (3,4) These etiologies of 
these distinct processes remain poorly understood and very dif-
ficult to prevent, reducing racial disparities in these conditions 
nearly impossible for clinicians. However, clues from other com-
plex, multifactorial, heterogeneous health conditions may provide 
some insights.

All health exists along a continuum from genetic in origin to envi-
ronmental and most conditions exist in between (Figure 1). Dur-
ing medical training, we learn about monogenic disorders such 
as sickle cell disease and cystic fibrosis caused by single-gene 
mutations. (5,6) These mutations have varying population fre-
quencies in different racial groups. Thus, the racial disparity in 

these disorders is attributable to genetics. The connection be-
tween genes and race can become entrenched in clinical medi-
cine because of the strong association between race and those 
monogenic disorders. However, race and genetics are not syn-
onymous. There are a few ways to demonstrate this. First, there 
is more genetic variation within racial groups than between. (7) To 
conceptualize this concept, let us consider height. Some groups 
of people are shorter than other groups. However, there is a larger 
variation within a population than between populations; the aver-
age heights of various populations are more similar than the range 
of heights within a population. Second, there has been so much 
sharing of genetic information between racial groups in the U.S. 
that race is not a reliable way to determine whether individuals are 
at risk for sickle cell disease or cystic fibrosis. 

Thus these conditions are now part of routine newborn screening 
for all infants since race is not a reliable screening tool for who 
should be tested. (8,9) Finally, even if we recognize that some 
genetic sequences are more common in one racial group from 
shared ancestry, (10) for complex, multifactorial, heterogeneous 
conditions, (11,12)  the role of genetics is dwarfed by environ-
mental determinants of health. Concerning preterm birth, the most 
compelling evidence regarding the critical role of the environment 
comes from studies of foreign-born and US-born Black birth out-
comes. Foreign-born Black individuals have lower preterm birth 
rates (similar to rates among US-born white individuals) than US-
born Black individuals, and this foreign-born advantage erodes 
after a single generation of living in the U.S. (13,14) Genetics do 
not change that quickly, and no single gene is going to be re-
sponsible for spontaneous rupture of membrane, preterm labor, 
preeclampsia, abruption, impaired fetal growth- all of which can 
lead to an infant being born preterm and all of which have large 
racial disparities. 
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“Given longstanding racial segregation 
in nearly all aspects of life in the U.S. 
(residential, occupational, recreational, 
etc.), environmental exposures differ by 
race and affect the chances of a healthy, 
long life.”

“Finally, even if we recognize that some 
genetic sequences are more common in 
one racial group from shared ancestry, (10) 
for complex, multifactorial, heterogeneous 
conditions, (11,12)  the role of genetics is 
dwarfed by environmental determinants of 
health.”

“Genetics do not change that quickly, and 
no single gene is going to be responsible 
for spontaneous rupture of membrane, 
preterm labor, preeclampsia, abruption, 
impaired fetal growth- all of which can lead 
to an infant being born preterm and all of 
which have large racial disparities.”
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Gravens By Design: Racial Disparities in Preterm Birth are 
Rooted in Environmental Exposures



“However, simply because one can 
study these mechanisms does not mean 
the medical interventions will resolve 
disparities in health. It is possible, and 
even likely, that differences in omic 
signatures by race may be the result of 
environmental exposures. A societal 
movement to addresses the upstream 
structures of inequity resulting from 
historic and ongoing racism will be 
required to equalize the opportunity to lead 
healthy, long lives.”
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Clinicians alone will not be able to solve racial disparities in pre-
term birth. We must turn to our colleagues in public health, an-
thropology, and sociology. The critical question is why so many 
heterogeneous, multifactorial health conditions are more common 
among Black individuals in the U.S. There are two possibilities, 
differential susceptibility to, or differential doses of, harmful and 
beneficial exposures. Given the vastly different exposures to 
stressors (e.g., racism, poverty) (15) and toxicants (e.g., air pol-
lution, heavy metals), (16) the differential doses of exposures are 
more likely to contribute to disparities in complex conditions. The 
mechanisms by which these exposures lead to complex disorders 
are an active area of investigation using “omic” technologies. Ex-
posures can lead to differences in the microbiome, metabolome, 
epigenome, etc. These mechanisms change cellular and, ulti-
mately, organ function leading to disease. 

However, simply because one can study these mechanisms 
does not mean the medical interventions will resolve disparities 
in health. It is possible, and even likely, that differences in omic 
signatures by race may be the result of environmental exposures. 
A societal movement to addresses the upstream structures of in-
equity resulting from historic and ongoing racism will be required 
to equalize the opportunity to lead healthy, long lives. Potential 

interventions include providing a universal basic income, (17) 
expanding Medicaid, (18) greening vacant lots in urban settings, 
(19) and investing in Black neighborhoods. (20) Nothing short of a 
comprehensive effort to improve social and physical environmen-
tal exposures will achieve perinatal health equity. 

References:
1.  Osterman M, Hamilton B, Martin JA, Driscoll AK, Valen-

zuela CP. Births: Final Data for 2020. Natl Vital Stat Rep. 
2021;70(17):1-50.

2.  Tantengco O.A.G., Menon R. Breaking Down the Barrier: The 
Role of Cervical Infection and Inflammation in Preterm Birth. 
Front Glob Womens Health. 2021;2:777643. doi:10.3389/
fgwh.2021.777643

3.  Roberts JM. Preeclampsia: What we know and what we 
do not know. Seminars in Perinatology. 2000;24(1):24-28. 
doi:10.1016/S0146-0005(00)80050-6

4.  Rana S, Lemoine E, Granger JP, Karumanchi SA. Pre-
eclampsia: Pathophysiology, Challenges, and Perspectives. 
Circ Res. 2019;124(7):1094-1112. doi:10.1161/CIRCRESA-
HA.118.313276

5.  Rees DC, Williams TN, Gladwin MT. Sickle-cell disease. 
Lancet. 2010;376(9757):2018-2031. doi:10.1016/S0140-
6736(10)61029-X

6.  Strausbaugh SD, Davis PB. Cystic fibrosis: a review of epide-
miology and pathobiology. Clin Chest Med. 2007;28(2):279-
288. doi:10.1016/j.ccm.2007.02.011

7.  Rosenberg NA, Pritchard JK, Weber JL, et al. Genetic struc-
ture of human populations. Science. 2002;298(5602):2381-
2385. doi:10.1126/science.1078311

8.  Comeau AM, Accurso FJ, White TB, et al. Guidelines for Imple-
mentation of Cystic Fibrosis Newborn Screening Programs: 
Cystic Fibrosis Foundation Workshop Report. Pediatrics. 
2007;119(2):e495-e518. doi:10.1542/peds.2006-1993

9.  Therrell BL, Lloyd-Puryear MA, Eckman JR, Mann MY. New-
born screening for sickle cell diseases in the United States: 
A review of data spanning 2 decades. Semin Perinatol. 
2015;39(3):238-251. doi:10.1053/j.semperi.2015.03.008

10.  Borrell LN, Elhawary JR, Fuentes-Afflick E, et al. Race and 
Genetic Ancestry in Medicine — A Time for Reckoning with 
Racism. New England Journal of Medicine. 2021;384(5):474-
480. doi:10.1056/NEJMms2029562



57NEONATOLOGY TODAYtwww.NeonatologyToday.nettJune 2022

11.  Complex Diseases: Research and Applications | Learn Sci-
ence at Scitable. Accessed May 24, 2022. http://www.na-
ture.com/scitable/topicpage/complex-diseases-research-
and-applications-748

12.  Meyer PA, Yoon PW, Kaufmann RB, Centers for Disease 
Control and Prevention (C.D.C.). Introduction: C.D.C. Health 
Disparities and Inequalities Report - United States, 2013. 
MMWR Suppl. 2013;62(3):3-5.

13.  Elo IT, Vang Z, Culhane JF. Variation in birth outcomes by 
mother’s country of birth among non-Hispanic black women in 
the United States. Matern Child Health J. 2014;18(10):2371-
2381. doi:10.1007/s10995-014-1477-0

14.  David RJ, Collins JW. Differing Birth Weight among In-
fants of U.S.-Born Blacks, African-Born Blacks, and U.S.-
Born Whites. N Engl J Med. 1997;337(17):1209-1214. 
doi:10.1056/NEJM199710233371706

15.  Bharmal N, Derose K.P., Felician M, Weden MM. Understand-
ing the Upstream Social Determinants of Health. Rand Corpo-
ration. Published online May 2015. https://www.resourcebas-
ket.org/wp-content/uploads/2019/01/upstream.pdf

16.  Tessum CW, Apte JS, Goodkind AL, et al. Inequity in con-
sumption of goods and services adds to racial-ethnic dis-
parities in air pollution exposure. Proc Natl Acad Sci U S A. 
2019;116(13):6001-6006. doi:10.1073/pnas.1818859116

17.  Farooqui S. The Case for Universal Basic Income as a Tool 
for Racial Justice. HPHR.30. Published 2021. Accessed 
June 6, 2022. https://hphr.org/30-article-farooqui/

18.  Politics, Pandemic, and Racial Justice Through the Lens 
of Medicaid | AJPH | Vol. 111 Issue 4. Accessed June 6, 
2022. https://ajph.aphapublications.org/doi/full/10.2105/
AJPH.2020.306126

19.  Kondo MC, South EC, Branas CC. Nature-Based Strategies 
for Improving Urban Health and Safety. J Urban Health. 
2015;92(5):800-814. doi:10.1007/s11524-015-9983-y

20.  Kondo MC, Andreyeva E, South EC, MacDonald JM, Branas 
CC. Neighborhood Interventions to Reduce Violence. Annual 
Review of Public Health. 2018;39(1):253-271. doi:10.1146/
annurev-publhealth-040617-014600

Disclosure: The author has no conflicts of interest

NT

Corresponding Author
 

Heather H. Burris, MD, M.P.H., 
Associate Professor of Pediatrics, 
University of Pennsylvania Perelman School of Medicine; 
Attending Neonatologist, Children’s Hospital of Philadelphia
Division of Neonatology, Roberts Center for Pediatric Research, 
734 Schuylkill Ave, 19th floor, Philadelphia, PA, 19146, U.S.A. 
Phone: 215-573-4916, 
Email: burrish@chop.edu

 

coronavirus

pertussis

WASH YOUR HANDS

GET VACCINATED
for flu and pertussis.

Ask about protective

injections for RSV.

COVER COUGHS
AND SNEEZES.
Sneeze and cough

into your elbow.

STAY AWAY
FROM SICK PEOPLE

PROTECT YOUR FAMILY FROM

often with soap and

water for 20+ seconds.

Dry well.

USE A HAND
SANITIZER THAT IS
60%+ ALCOHOL.

Stay at home to protect

vulnerable babies and

children. Avoid crouds

when out.


