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Introduction

• Puerto Rico is a United States 
Territory (1898)

• Population about 3.4 M / 3,500 
Square miles

• In 2006, Puerto Rico had the highest 
rate of preterm births of any US 
jurisdiction  (19.9%) and third highest 
worldwide

• Puerto Rico has the highest density 
per square mile of toxic waste sites 
recognized by the US EPA.



Supported with funding from the NIEHS Superfund Research program, the PROTECT Center studies exposure 
to environmental contamination in Puerto Rico and its contribution birth outcomes



Center for Research on Early Childhood Exposure and Development in Puerto Rico: Children’s Environmental Health Center 
program directed by the EPA and the NIEHS. Investigate mixtures of environmental exposures and other factors affect the 
health and development of infants and children living in the heavily-contaminated island of Puerto Rico



Zika in Pregnancy Study (ZIP)

• Began recruitment in summer 2016
• A consortium of six countries and 10 sites
• Prospective Observational Cohort – 2 years
• Intend to recruit 10,000 pregnant women in 

two years in five countries: Brazil, Colombia, 
Guatemala, Nicaragua, Puerto Rico, and 
Peru



• Began in 2017
• 7 years (5 years of recruitment)
• Will recruit approx. 1000 mothers/infant
• 267 mothers & 293 infants currently
• Through pregnancy and up to 6 years old

Environmental Influences on Child Health Outcomes (ECHO)



September 20, 2017
Hurricane Maria hits Puerto Rico

• Followed IRMA on Sept 6 – 2 weeks prior
• ~80,000 people still had not recovered electricity

• 175 mph winds (sustained) 
• Collapse of the electric grid, water systems, 

telecommunications, roads, and many homes
destroyed

• Recovery will cost $139 Billion
• Close to 3,000 fatalities









CUNY: https://centropr.hunter.cuny.edu/sites/default/files/RB2017-01-POST-MARIA%20EXODUS_V3.pdf



PROTECT/CRECE/ZIP/ECHO Study sites





• 1st priority was our team 
• Over 20 staff in Puerto Rico

• Field Nurses
• Lab technicians
• Project managers
• Data Managers
• Trainees/students

• 2 team members lost their homes entirely
• ~350 Maternal and close to 300 infant participants

Immediate Response…



• Followed by meeting participants needs
• Water filtration systems set up in health 

centers, clinics
• Coordinating donations with local needs

• Water filters for participants and clinics
• Personal care items needs
• Batteries, flashlights, and other needs
• Diapers, baby food, wipes, etc. 
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Resuming research activities…
• Strong rapport with community

~96% retention in studies
• Team eager to get back to work
• PROTECT/CRECE/ZIP a resource for participants

• Information and support
• Continue to identify of major challenges to 

families and children 
• Mental health and finances

• Transportation and communication were major 
challenges to research





• Our team was awarded NIH grants:
• Environmental Exposures and stress (Spring 2017)
• Traumatic experiences (Fall 2017)

• Participants from PROTECT, ZIP, and CRECE
• Birth outcomes (Preterm birth, birth weight, and pregnancy loss)
• Included women who were pregnant who were pregnant during the 

Hurricanes or became pregnant during 6 months after
• Phone surveys, in person questioners, and biologic samples

Research Projects



Hurricane Damage to Puerto Rico Ecosystem

• Ecosystems
• Sandy Beaches and Rocky Shores
• Rain forest
• Coral Reefs and seagrass beds
• Mangroves and lagoons
• Dry Forests

• 3000 Plant species
• 5300 insects and arthropods
• 1300 mollusks and echinoderm
• 1500 birds, reptiles, amphibians, fish, and mammels



Sandy Beaches



Rain Forests



Reefs and Seagrass Beds



Mangroves and Lagoons







Conclusions
• Climate models predict more extreme weather events to come and 

we need to work now to be prepared.

• The drastic lifestyle changes following a natural disaster constitute 
a dramatic departure from normality

• Research on the impact of natural disasters on health and 
environment is needed

• Disentangle the effects of hurricane on health outcomes - stress, 
trauma, and chemical exposures

• Has implications for populations in all hurricane prone areas in the 
United States the Atlantic and Pacific regions



Questions?

Email: mdwelton@uga.edu



Looking forward…



Natural Disasters and Health Outcomes
Research based on Hurricanes Andrew, Katrina, Sandy, etc.

• Long-term physical and psychological health consequences

• Evidence that pregnant women may be at higher risk of preterm birth, low 
birth weight, and other adverse birth outcomes

• Are associations due to post-traumatic stress, hurricane-related exposure 
to hazardous substances, or a combination of factors?

Maria is unique…

Prolong recovery

Geographic isolation



• Our team was awarded NIH grants:
• Environmental Exposures and stress (Spring 2017)
• Traumatic experiences (Fall 2017)

• Participants from PROTECT, ZIP, and CRECE
• Birth outcomes (Preterm birth, birth weight, and pregnancy loss)
• Included women who were pregnant who were pregnant during the 

Hurricanes or became pregnant during 6 months after
• Phone surveys, in person questioners, and biologic samples

Research Projects



Environmental Exposures and Stress



Hurricane Traumatic Experiences (HURTE) 



Traumatic exposure Severity Scale (TESS)
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