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HRSA’S VISION FOR THE NATIONAL CENTER

IMPROVING SYSTEMS OF CARE AND OUTCOMES FOR 
MOTHERS, INFANTS, CHILDREN, AND FAMILIES

Assist state and community programs in:
• Understanding how CDR and FIMR reviews can be used to address 

issues related to adverse maternal, infant, child, and adolescent 
outcomes 

• Improving the quality and effectiveness of CDR/FIMR processes 
• Increasing the availability and use of data to inform prevention 

efforts and for national dissemination



PRESENTATION 
OBJECTIVES

Describe how climate change effects 
pregnancy, pregnancy outcomes, and 
reproductive health.  

Discuss the impact of disasters, in 
particular high heat, on preterm birth and 
stillbirth.  

Identify the ways that climate change 
contributes to disparities with potential 
action/solutions for fatality review teams.  

Bring to light the challenges and concerns 
these emerging problems are posing to 
families and to maternal and newborn 
health.  



Speakers

Marya Zlatnik, MD 
University of California San 
Francisco, School of Medicine 
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Birth Doula
Founder of Metro Mommy Agency
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Objectives
 Physiology of pregnancy
 Discuss impacts of climate change on reproduction

- Mosquitos, floods, sea level rise, extreme heat, forest fires
- Discuss impacts of air pollution on reproduction
- How fossil fuels feed both climate change & chemical production
- Define environmental injustice

 What we can do
- Advice for pregnant people & disasters
- Solutions we can employ



2022 Billion Dollar Disasters

NOAA.gov: Through Sept 2022



2016



IJGO

IJGO Special publication: 
“The Impact of Global 
Warming on Women’s 
Health” 
1.17.23



Pregnancy and Fetal/Neonatal Outcomes

 Preterm birth (PTB)  neonatal death/disability
 Fetal growth restriction/small for gestational age (SGA) 
 stillbirth/neonatal death/disability

 Preeclampsia/gestational hypertension  PTB, 
placental insufficiency/SGA/stillbirth



Quick Review of Pregnancy Physiology: 
Goals of Maternal Adaptation

 Mass effect: 
5L abdominal mass
 Hemodynamic:
perfusion of 4kg additional tissue
 Metabolic/Hormonal: 
O2 & nutrients for woman & fetus



Quick Review of Pregnancy Physiology: 
Increased Cardiac Output

 Cardiac output increased by 150%
 Increase starts early in pregnancy
 Initial increase in CO from increase in 

stroke volume
 As pregnancy progresses, increased HR

Hunter ‘92

CO

SV

HR



Quick Review of Pregnancy Physiology: Lung Volumes
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Review: Timeline of Fetal Development

Weeks from conception, Modified from, “Critical or sensitive stages in human prenatal development,” by Image Editor

Weeks after fertilization (add 2w to = GA by LMP); 1st tri:4-13, 2nd tri:14-26, 3rd tri 27-40wks 



CLIMATE CHANGE
 Women & children 14x more likely to die than 

men in natural disasters
 Migration & movement  risk
 Gender-based violence increases in disasters

 Changing distribution of pollutants:  mercury, 
lead, & other toxins

 Expanding vectors: ZIKA, Dengue, Malaria
 Pregnancy-specific risks



Climate Change and Pregnancy: Floods

 Floods
‐ Disruption of services
‐ Barriers to medical care
‐ Stress
‐ Decreased birth weight
‐ Neurodevelopmental impacts
‐ Maternal & neonatal morbidity increased

Hilmert CJ Health Psychol. 2016; Laplante DP Early Hum Dev. 2018; Guo C, Chen 
G Lancet Planet Health. 2020

•Flooding in Gilroy California, USA February 22, 2017. water from 
San Felipe lake and its surrounding sloughs and creeks flood 
agricultural fields outside of Gilroy, California. Planet Labs, Inc. 
https://www.planet.com/gallery/gilroy-flooding/

https://www.planet.com/gallery/gilroy-flooding/


Climate Change and Pregnancy: Sea level rise

 Increased water source salinity & preeclampsia in Bangladesh 
(a result of sea level rise) 

Khan Plos ONE 2015

P<0.001



High Heat

Keuhn, McCormick Int J Environ Res Public Health 2017;14:853
high heat

Fetus 
generates    
heat



Climate Change & Pregnancy: Heat

 Extreme heat associated w/ shorter gestation
Barcelona 2001-2005

 Higher temperatures associated w/ PTB
‐ Bay Area: 5-20% increase in PTB for 10F increase in temp
‐ California 2010

 (assume NCFR doesn’t need a review of PTB/fatality)
 Increase in some birth defects

‐ New York

Dadvand 2011, Basu 2010, Van Zutphen 2012, 2014



Odds of preterm birth during heatwaves. 

Matthew Francis Chersich et al. BMJ 2020;371:bmj.m3811

©2020 by British Medical Journal Publishing Group



Odds of stillbirth during high heat 

Matthew Francis Chersich et al. BMJ 2020;371:bmj.m3811

©2020 by British Medical Journal Publishing Group
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Prenatal Air Pollution & LBW & PTB

Li X., et al. 2017  https://doi.org/10.1016/j.envpol.2017.03.055

Forest plot: risks of PM2.5 exposure & 
adverse birth outcomes during entire 
gestation.

A: PM2.5 (per IQR incr) & term LBW;

B: PM2.5 (per 10 g/m3 incr) & term LBW;

C: PM2.5 (per IQR incr) & PTB

https://doi.org/10.1016/j.envpol.2017.03.055


Air pollution linked to preeclampsia & 
hypertension in pregnancy
 Systematic review & meta-analysis

HTN in pregnancy associated with: 
‐ PM2.5: OR 1.6 [95% CI 1.26–1.96] (for  5 μg/m3 increment)

‐ NO2: OR 1.2 [95% CI 1.00–1.44] (for  10-μg/m3 increase)

‐ PM10: OR 1.1 [95% CI 1.02– 1.26] (for 10-μg/m3 increase) 

Pedersen M, et al., Ambient air pollution & pregnancy- induced hypertensive disorders: Hypertension. 2014;64:494.  
See also: Koman et al., World Med Health Policy. 2018; 10: 7–54. doi:10.1002/wmh3.257.

Maternal Risks : Hypertension
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Climate change & Plastics & Health

 Fossil fuel extraction
- Fuel use air pollution, 

greenhouse gases
- Petrochemicals  plastics 
endocrine disruption 
(EDCs)  diabetes, 
obesity, PTB, gHTN, etc

Fossil Fuels

Petro-
chemicals: 

Fuel

Air pollutants: 
PM 2.5, C02, 

Other 
greenhouse 

gases

Health 
effects from 

pollution, 
EDCs

Climate 
change from 
greenhouse 

gases

Plastics & 
other 

chemicals
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Photo: FINEARTAMERICA
https://www.redefy.org/stories/environmental-injustice-is-a-silent-killer-heres-why

Environmental Justice: (EJ) 
refers to policy & advocacy 
intended to achieve equitable 
protection from 
environmental harms & 
access to benefits across 
demographic groups. 
vs. Environmental Racism



Date of download:  
6/19/20 Copyright © 2012 American Medical Association. All rights reserved.

Association of Air Pollution and Heat Exposure With Preterm Birth, Low 
Birth Weight, and Stillbirth in the US: A Systematic Review

JAMA Netw Open. 2020;3(6):e208243. doi:10.1001/jamanetworkopen.2020.8243

Summary of Evidence Key Questions 1 Through 6



Padula et al EHP 2018

https://prheucsf.blog/2018/12/06/what-causes-so-much-preterm-birth-in-fresno-
county/

What causes so much preterm birth in Fresno County?
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Practical tips for pregnant people
Be safer in a climate disaster

 Encourage pregnant people to:
- Know local risks
- Make a family emergency plan (https://www.redcross.org/get-help/how-to-prepare-for-emergencies/make-a-plan.html)

- Prepare Go-bag (incl Rx)
- Map area hospitals
- Foster relationships: group prenatal care, doulas

*

*

* & pregnant people

https://wspehsu.ucsf.edu
/main-
resources/environmental-
health-topics/climate-
change/

https://www.redcross.org/get-help/how-to-prepare-for-emergencies/make-a-plan.html
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Practical tips for pregnant people
Be safer in a climate disaster

 Limit outdoor activities to cooler times. Seek shade, take breaks, drink H2O 
https://nihhis.cpo.noaa.gov/Planning-Preparing 

 Educate patients on s/sx of dehydration 
 Access A/C (e.g. cooling center or mall) to reduce risk for heatstroke
 Fans should vent warmer air out or bring cooler air in. Fans may provide comfort, but 

when temperature >90s, will not prevent heat-related illness. Taking a cool shower/bath 
or moving to A/C’d place much better way to cool off. 

 https://www. cdc.gov/disasters/extremeheat/heattips.html

*
* & pregnant people

https://wspehsu.ucsf.edu/main-
resources/environmental-health-
topics/climate-change/

High/extreme heat



Increasing global temperatures threaten gains in maternal and newborn health in Africa: 
A review of impacts and an adaptation framework
Intl J Gynecology & Obste, Volume: 160, Issue: 2, Pages: 421-429, First published: 30 July 2022, DOI: 10.1002/ijgo.14381 
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Practical tips for pregnant people
Be safer in a climate disaster

• Be aware of tornado warning signs, including dark or 
greenish skies; large, dark, low-lying clouds; a loud roar; large 
hail; or a visible, rotating funnel. 

• Pregnant people should avoid entering areas before cleaned 
& made safe. The CDC has guidance for returning to a home 
impacted by mold here: 
https://www.cdc.gov/disasters/mold/index.html

*
* & pregnant people

https://wspehsu.ucsf.edu/mai
n-resources/environmental-
health-topics/climate-change/

Tornados & Floods
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Practical tips for pregnant people
Be safer in a climate disaster

Keep the indoor air as clean as possible: 
 Avoid smoking & vaping 
 Avoid using gas, propane, wood-burning stoves, fireplaces, or candles 
 Avoid ozone-generating air cleaners 
 Avoid using unnecessary chemical products 
 Avoid frying or broiling meat 

*
* & pregnant people

https://wspehsu.ucsf.edu/main-
resources/environmental-health-
topics/climate-change/

Air pollution



Air Quality apps
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Practical tips for pregnant people
Be safer in a climate disaster

• Invest in an air purifier or home air filter if in an area with air pollution or 
wildfire risk. 

 A less expensive Do-It-Yourself alternative Filter-Fan can be made at home. 
- https://www.epa.gov/coronavirus/air-cleaners- hvac-filters-and-coronavirus-covid-19 
- Video https://www.youtube.com/ watch?v=aEn2xzlvrdo 

*
* & pregnant people

https://wspehsu.ucsf.edu/main
-resources/environmental-
health-topics/climate-change/

Air pollution



Climate & Environmental Change & Reproduction

Practical tips for reducing exposures *

*

* & pregnant people
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Practical tips for pregnant people
Be safer in a climate disaster

 Especially important for people living in the “wildland-urban interface”
 Wildfire evacuation checklist: (https://ucanr.edu/ 

sites/fire/files/294649.pdf) 
 Wildfire smoke and pregnancy advice from the CDC: 

https://www.cdc.gov/air/wildfire-smoke/ pregnancy.htm
 Follow the air pollution recommendations above 

*
* & pregnant people

https://wspehsu.ucsf.edu/main
-resources/environmental-
health-topics/climate-change/

Wildfire



Climate disasters & Hospitals

9.29.2022



Greenhouse Gas (GHG) emissions from US health care 

Eckelman MJ, Sherman J (2016) Environmental Impacts of the U.S. Health Care System and Effects on Public Health. PLOS ONE 11(6): e0157014. 
https://doi.org/10.1371/journal.pone.0157014 https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0157014

https://doi.org/10.1371/journal.pone.0157014
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0157014
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What health care providers can do:
• Care wisely

• Don’t order unnecessary imaging, labs, drugs
• ADVOCATE!

• Ask your hospital café to serve less meat
• Plant a tree



Decarbonization can improve health
 Building electrification or vehicle electrification

‐ Decreases GHG emissions
‐ Decreases air pollution (PM2.5) resulting in health 

co-benefits 
‐ Decreases mortality
‐ The most disadvantaged census tracts expected to 

receive more health benefits

Zhu, S., Mac Kinnon, M., Carlos-Carlos, A. et al. Decarbonization will lead 
to more equitable air quality in California. Nat Commun 13, 5738 (2022). 
https://doi.org/10.1038/s41467-022-33295-9

Annual avoided deaths per census 
tract with building electrification



Coal & oil power plant closures in CA  reduced PTB nearby

For 0-5 km areas, this = reduction in preterm birth from 7% to 5%

Casey JA, Karasek D, Ogburn EL, Goin DE, Dang K, Braveman PA, Morello-Frosch R. American Journal of Epidemiology, 2018. kwy110, 
https://doi.org/10.1093/aje/kwy110

Exposed mothers: LMP in the year-long period two years prior to power plant retirement 
Unexposed mothers: LMP in year after power plant retirement.

https://doi.org/10.1093/aje/kwy110


Conclusions

 Vulnerabilities of women and pregnant people to climate change
 Risks of preterm birth, small for gestational age, stillbirth
 Link between contributors to climate change & air & chemical pollution
 Suggestions to decrease risks and increase resilience
 We need health care providers to advocate on behalf of their patients



Placeholder for Esther McCant’s slides 



QUESTIONS

USE THE QUESTION-AND-ANSWER BOX
The box is located at the bottom of the screen All unanswered questions will be answered and 

posted on the National Center’s website (URL: 

www.ncfrp.org). 

UNANSWERED QUESTIONS

WHAT ADDITIONAL INFORMATION WOULD BE HELPFUL?

http://www.ncfrp.org/
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THE ROLE OF EPILEPSY IN 
CHILD FATALITIES

CELEBRATING SAFE SLEEP 
SUCCESS STORIES: Stories 

from Fatality Review Teams

BUILDING RELATIONSHIPS 
BETWEEN FATALITY REVIEW 

TEAMS & SCHOOLS

Tuesday, February 14, 2023

2:00-3:00 PM ET

Wednesday, February 22, 2023

12:00-1:00 PM ET

Wednesday, March 15, 2023

2:00-3:00 PM ET

UPCOMING WEBINARS

Join the National Center and Our Partners



CONTACT INFORMATION

2395 Jolly Rd., Suite 120
Okemos, MI 48864 Phone:  800-656-2434 info@ncfrp.org www.ncfrp.org

mailto:info@ncfrp.org
http://www.website.org/


THANK YOU FOR YOUR TIME!
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http://www.ncfrp.org/
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