PRETERM BIRTH: RISK

AND IMPACT

More than 400,000 babies are born prematurely, before
37 weeks of pregnancy, each year in the United States,
representing 10.4% of live births. Infants born preterm
are at greater risk than infants born at term for morta

and a variety of health and developmental problems.
ECHO researchers are studying the potential chemica
and biological associations that can increase risk fo
preterm birth and the impacts on children’s health.
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Prenatal Environmental and
Chemical Exposures Can
Increase Preterm Birth Risk

Environmental and chemical
exposures during pregnancy can have
long-term consequences for children
related to adverse growth patterns
and increased risk of diseases in
adulthood. ECHO researchers found
that during pregnancy, people who
had higher levels of harmful
biomarkers that cause cell damage (or
oxidative stress) were more likely to
deliver preterm babies. This
association was stronger in
participants who experienced preterm
birth that was_sudden and unexpected

or occurred prior to 34 weeks.*

In another study, ECHO researchers
also found that pregnant people
exposed to specific classes of flame-
retardant chemicals may have an
increased risk of preterm birth,

with higher birth weights.’
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Effect of Preterm Birth on
Children’s Development and
Risk for Chronic Conditions

Birth outcomes for infants born
preterm have steadily improved over
the past several decades. More
children born at earlier gestational
ages are surviving into childhood,
however, it is unclear how being born
preterm may influence
neurodevelopmental, behavioral, and
health problems. One ECHO study
found that children born preterm,
males, and those exposed to more
family hardships had more behavioral
difficulties that persisted over time,
including anxiety/depression,
attention deficits, and aggression?
Often, preterm babies need additional
medical intervention. ECHO
researchers found that babies born
preterm were more likely to use
healthcare services related to COVID-
19 symptoms; those born extremely
preterm (28 or fewer weeks) were
even more likely to do so#
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Environmental influences on Child Health Outcomes (ECHQO)
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ECHO'’s Innovative Tools for
Measuring Prenatal
Exposures

ECHO researchers are developing new
methods to measure multiple prenatal
exposures at the same time,
improving our understanding of the
combined effects these exposures
have on child health. Investigators
developed a combined exposure
index that captures national data on
several neighborhood-level
environmental hazards and social
stressors simultaneously, such as air
pollution, socioeconomic status, and
unemployment’ Other researchers

have used new methods to test for the
presence of more than 100 different
chemicals, such as those found in
plastics and pesticides, in a single
urine sample from pregnant
participants’ These studies showed that
participants from minority groups and
those with lower educational
attainment had higher levels of
chemical exposure and were also more
likely to have greater combined
exposures to environmental hazards
and social stressors during pregnancy.



https://echochildren.org/research-summaries/preterm-birth-and-family-hardship-may-associated-with-childhood-behavior-problems/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fechochildren.org%2Fresearch-summaries%2Fpreterm-birth-and-family-hardship-may-associated-with-childhood-behavior-problems%2F&data=05%7C02%7Cerin.luetkemeier%40nih.gov%7Cdf7b783442db47ed4e5108dc54e01d8c%7C14b77578977342d58507251ca2dc2b06%7C0%7C0%7C638478568738347465%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=TIolF2DRbJbAx0lZ%2B%2FtE6UDSLMM7kA8AytdFlZHKeBQ%3D&reserved=0
https://echochildren.org/research-summaries/echo-study-finds-flame-retardant-chemicals-may-increase-risk-of-preterm-birth-and-higher-birth-weight/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fechochildren.org%2Fresearch-summaries%2Fecho-study-finds-flame-retardant-chemicals-may-increase-risk-of-preterm-birth-and-higher-birth-weight%2F&data=05%7C02%7Cerin.luetkemeier%40nih.gov%7Cdf7b783442db47ed4e5108dc54e01d8c%7C14b77578977342d58507251ca2dc2b06%7C0%7C0%7C638478568738313512%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=3qagiG32eetpsSiGZ5xVvoPeCB7S5loSxoNW5MmI2FY%3D&reserved=0
https://echochildren.org/research-summaries/echo-researchers-develop-a-national-exposure-index-for-combined-environmental-hazards-and-social-stressors/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fechochildren.org%2Fresearch-summaries%2Fecho-researchers-develop-a-national-exposure-index-for-combined-environmental-hazards-and-social-stressors%2F&data=05%7C02%7Cerin.luetkemeier%40nih.gov%7Cdf7b783442db47ed4e5108dc54e01d8c%7C14b77578977342d58507251ca2dc2b06%7C0%7C0%7C638478568738359081%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=LF7lKtD2PDY7PScbF3TUHKzXqtb8jkIoLjUHZIbPd38%3D&reserved=0
https://echochildren.org/nih-program-study-suggests-pregnant-people-with-higher-levels-of-oxidative-stress-may-be-more-likely-to-deliver-preterm-babies/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fechochildren.org%2Fnih-program-study-suggests-pregnant-people-with-higher-levels-of-oxidative-stress-may-be-more-likely-to-deliver-preterm-babies%2F&data=05%7C02%7Cerin.luetkemeier%40nih.gov%7Cdf7b783442db47ed4e5108dc54e01d8c%7C14b77578977342d58507251ca2dc2b06%7C0%7C0%7C638478568738321300%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=3FVs2%2BZF3NwaQfQGXYxiN0eCIvsrSskVa%2F50Xlgkcw4%3D&reserved=0
https://echochildren.org/research-summaries/children-and-adolescents-born-preterm-were-more-likely-to-use-healthcare-services-related-to-covid-19-symptoms/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fechochildren.org%2Fresearch-summaries%2Fchildren-and-adolescents-born-preterm-were-more-likely-to-use-healthcare-services-related-to-covid-19-symptoms%2F&data=05%7C02%7Cerin.luetkemeier%40nih.gov%7Cdf7b783442db47ed4e5108dc54e01d8c%7C14b77578977342d58507251ca2dc2b06%7C0%7C0%7C638478568738353245%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=olBMdjniwpBfB58oEYe3%2BJbIy5fg1sJMQvUethmnOoE%3D&reserved=0
https://echochildren.org/research-summaries/study-reveals-rising-levels-of-plastics-pesticides-and-replacement-chemicals-in-pregnant-women/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fechochildren.org%2Fresearch-summaries%2Fstudy-reveals-rising-levels-of-plastics-pesticides-and-replacement-chemicals-in-pregnant-women%2F&data=05%7C02%7Cerin.luetkemeier%40nih.gov%7Cdf7b783442db47ed4e5108dc54e01d8c%7C14b77578977342d58507251ca2dc2b06%7C0%7C0%7C638478568738364894%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=1wr3Ty4SHvu2vTlQ7q6iym2XnWz6DvhIX7oHXsWQbaM%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fechochildren.org%2Fresearch-summaries%2Fstudy-reveals-rising-levels-of-plastics-pesticides-and-replacement-chemicals-in-pregnant-women%2F&data=05%7C02%7Cerin.luetkemeier%40nih.gov%7Cdf7b783442db47ed4e5108dc54e01d8c%7C14b77578977342d58507251ca2dc2b06%7C0%7C0%7C638478568738364894%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=1wr3Ty4SHvu2vTlQ7q6iym2XnWz6DvhIX7oHXsWQbaM%3D&reserved=0

PARTICIPANTS FOR THESE STUDIES WERE
RECRUITED FROM A LARGE NUMBER OF

STATES AND TERRITORIES ACROSS THE U.S.

LN o ] I
HI
» -

PUBLICATIONS & CITATIONS

Deborah Bennett, Jiwon Oh, et al.. “ECHO Study Finds Flame-Retardant Chemicals May Increase Risk Of Preterm Birth
and Higher Birth Weight.” Environmental health perspectives 132.1 (2024): 017004

Eick, S. et al. A pooled analysis of four birth cohorts examining_urinary oxidative stress biomarkers and preterm birth.
American Journal of Obstetrics and Gynecology. DOI:10.1016/j.2j0g.2022.11.1282.

Julie A. Hofheimer, PhD; Monica McGrath, ScD; Rashelle Musci, PhD; et al. "Psychosocial and Neonatal Risk Factors
Associated with Behavioral Dysregulation Trajectories Among Young Children from 18 through 72 Months of Age,” JAMA
Network Open. 2023;6(4):e2310059. doi:10.1001/jamanetworkopen.2023.10059

. Elisabeth C. McGowan, Monica McGrath, Andrew Law, Barry Lester, et al. “Healthcare Utilization During the COVID-19
Pandemic Among Individuals Born Preterm,” JAMA Netw Open. 2023;6(4):e2310696.
doi:10.1001/jamanetworkopen.2023.10696

. Sheena Martenies, et al. “Developing a National-Scale Exposure Index for Combined Environmental Hazards and Social
Stressors and Applications to the Environmental Influences on Child Health Outcomes (ECHO) Cohort,” International
Journal of Environmental Research and Public Health. 20.14 (2023); 6339

Buckley, Jessie P., et al. "Exposure to Contemporary and emerging chemicals in commerce among pregnant women in
the United States: The Environmental influences on Child Health Qutcome (ECHO) Program." Environmental science &
technology. 56.10 (2022):6560-6573

NIH National Institutes of Health
Environmental influences on Child Health Outcomes (ECHO)

For questions on these findings or other ECHO Program activities, please email

NIHKidsandEnvironment@od.nih.gov

This document was last
updated 04/15/2024


https://echochildren.org/research-summaries/study-reveals-rising-levels-of-plastics-pesticides-and-replacement-chemicals-in-pregnant-women/
https://echochildren.org/research-summaries/study-reveals-rising-levels-of-plastics-pesticides-and-replacement-chemicals-in-pregnant-women/
https://echochildren.org/research-summaries/study-reveals-rising-levels-of-plastics-pesticides-and-replacement-chemicals-in-pregnant-women/
https://echochildren.org/research-summaries/echo-study-finds-flame-retardant-chemicals-may-increase-risk-of-preterm-birth-and-higher-birth-weight/
https://echochildren.org/research-summaries/echo-study-finds-flame-retardant-chemicals-may-increase-risk-of-preterm-birth-and-higher-birth-weight/
https://echochildren.org/nih-program-study-suggests-pregnant-people-with-higher-levels-of-oxidative-stress-may-be-more-likely-to-deliver-preterm-babies/
https://echochildren.org/nih-program-study-suggests-pregnant-people-with-higher-levels-of-oxidative-stress-may-be-more-likely-to-deliver-preterm-babies/
https://echochildren.org/research-summaries/preterm-birth-and-family-hardship-may-associated-with-childhood-behavior-problems/
https://echochildren.org/research-summaries/preterm-birth-and-family-hardship-may-associated-with-childhood-behavior-problems/
https://echochildren.org/research-summaries/preterm-birth-and-family-hardship-may-associated-with-childhood-behavior-problems/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fechochildren.org%2Fresearch-summaries%2Fpreterm-birth-and-family-hardship-may-associated-with-childhood-behavior-problems%2F&data=05%7C02%7Cerin.luetkemeier%40nih.gov%7Cdf7b783442db47ed4e5108dc54e01d8c%7C14b77578977342d58507251ca2dc2b06%7C0%7C0%7C638478568738347465%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=TIolF2DRbJbAx0lZ%2B%2FtE6UDSLMM7kA8AytdFlZHKeBQ%3D&reserved=0
https://echochildren.org/research-summaries/children-and-adolescents-born-preterm-were-more-likely-to-use-healthcare-services-related-to-covid-19-symptoms/
https://echochildren.org/research-summaries/children-and-adolescents-born-preterm-were-more-likely-to-use-healthcare-services-related-to-covid-19-symptoms/
https://echochildren.org/research-summaries/children-and-adolescents-born-preterm-were-more-likely-to-use-healthcare-services-related-to-covid-19-symptoms/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fechochildren.org%2Fresearch-summaries%2Fchildren-and-adolescents-born-preterm-were-more-likely-to-use-healthcare-services-related-to-covid-19-symptoms%2F&data=05%7C02%7Cerin.luetkemeier%40nih.gov%7Cdf7b783442db47ed4e5108dc54e01d8c%7C14b77578977342d58507251ca2dc2b06%7C0%7C0%7C638478568738353245%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=olBMdjniwpBfB58oEYe3%2BJbIy5fg1sJMQvUethmnOoE%3D&reserved=0
https://echochildren.org/research-summaries/echo-researchers-develop-a-national-exposure-index-for-combined-environmental-hazards-and-social-stressors/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fechochildren.org%2Fresearch-summaries%2Fecho-researchers-develop-a-national-exposure-index-for-combined-environmental-hazards-and-social-stressors%2F&data=05%7C02%7Cerin.luetkemeier%40nih.gov%7Cdf7b783442db47ed4e5108dc54e01d8c%7C14b77578977342d58507251ca2dc2b06%7C0%7C0%7C638478568738359081%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=LF7lKtD2PDY7PScbF3TUHKzXqtb8jkIoLjUHZIbPd38%3D&reserved=0
https://echochildren.org/research-summaries/echo-researchers-develop-a-national-exposure-index-for-combined-environmental-hazards-and-social-stressors/
https://echochildren.org/research-summaries/echo-researchers-develop-a-national-exposure-index-for-combined-environmental-hazards-and-social-stressors/
https://echochildren.org/research-summaries/echo-researchers-develop-a-national-exposure-index-for-combined-environmental-hazards-and-social-stressors/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fechochildren.org%2Fresearch-summaries%2Fecho-researchers-develop-a-national-exposure-index-for-combined-environmental-hazards-and-social-stressors%2F&data=05%7C02%7Cerin.luetkemeier%40nih.gov%7Cdf7b783442db47ed4e5108dc54e01d8c%7C14b77578977342d58507251ca2dc2b06%7C0%7C0%7C638478568738359081%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=LF7lKtD2PDY7PScbF3TUHKzXqtb8jkIoLjUHZIbPd38%3D&reserved=0
mailto:NIHKidsandEnvironment@od.nih.gov

	PRETERM BIRTH: RISK AND IMPACT
	Prenatal Environmental and Chemical Exposures Can Increase Preterm Birth Risk
	Effect of Preterm Birth on Children’s Development and Risk for Chronic Conditions
	ECHO’s Innovative Tools for Measuring Prenatal Exposures
	PARTICIPANTS FOR THESE STUDIES WERE RECRUITED FROM A LARGE NUMBER OF STATES AND TERRITORIES ACROSS THE U.S.
	PUBLICATIONS & CITATIONS





Accessibility Report





		Filename: 

		April 2024_Preterm Birth_JT3_508.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 3



		Passed manually: 0



		Failed manually: 0



		Skipped: 5



		Passed: 24



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Skipped		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Needs manual check		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Skipped		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Skipped		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Skipped		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



