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Global Environmental Burden of Disease



Lancet Commission on Pollution and Health

ωPollution is the leading 
environmental cause of
disease and premature death

ωAccounts for 16% of all
deaths worldwide

ωExposure to contaminated air, 
water, and soil across the life-
span

ωCost of inaction is high, while
solutions yield economic gains

Landriganet al., Lancet, 2017
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23% of all global deaths are linked to the environment 

τǘƘŀǘΩǎ ǊƻǳƎƘƭȅ 12.6 million deathsa year

Adapted from WHO



Children are Especially Vulnerable

Adapted from WHO
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Environmental Exposures of Interest



How the Environment Impacts Our Health

Adapted from WHO

People are exposed
to risk factors in their 
homes, work places,
and communities:
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Woodruff, Zota, & Schwartz, Environ Health Perspect, 2011 
Slide courtesy of A. Zota

Multiple Chemical Exposures
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Effects of Developmental Exposures are Lifelong 

Gestation Childhood Puberty Reproductive
life

Middle
life

Later
life

Early life is a time of vulnerability to environmental exposures, 
but it also presents an opportunity to intervene to prevent disease 
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The Complexities of Documenting Exposures

Sources:
Air, Water, Soil, 
Food, Consumer 

Products, 
Medicines

Classes:
Physical, 
Chemical, 
Biological, 

Psycho-social 

Health and 
Disease

Places:
Home, School, 

Work, 
Community, City, 

State, Region

Time:
Fetal, Child, 
Adolescent, 
Young Adult,
Adult, Elderly

Contact:
Skin, Lungs, Diet

Targets:
Lungs, Neuro, 

Skin, GI; 
through 

biological 
pathways

Cells

Blood/ 
Tissues/ 
Organs

Populations 
and 

Individuals

Built Environment, 
Activities, Behavior

Community

Region / Ecosystem



Global Environmental Health at NIEHS
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Global Environmental Health (GEH) at NIEHS 

ωNIEHS recognizes that 
environmental health problems 
transcend national boundaries

ωThe NIEHS GEH program
supports research, education, 
research translation, and 
training and capacity building 
in foreign countries 

ωOverarching goal to reduce 
environmental health 
disparities and help vulnerable 
populations around the world 
live healthier lives
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GEH Focus Areas

Research

ωHealth effects and 
exposure assessment

ωSpecial emphasis on 
populations in low-
and middle-income 
countries

Research 
Translation

ωTranslate research 
resultsinto 
information leaders, 
decision makers, and 
individuals can use to 
improve health

Training and 
Capacity Building

ωSupport international 
training programs

ωPartner with 
international 
institutions

ωSupport GEOHealth 
Program to build 
research capacity
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GEH Research Focus Areas
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Change
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Current GEH Study Locations
As of March 2018

1-5 Projects

6-9 Projects

10-13 Projects

14-19 Projects

20+ Projects
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Current GEH Research: Exposures Studied
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Current GEH Research: Metals Studied
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Current GEH Research: Health Outcomes Studied
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Current GEH Research: Lifestage at Exposure
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GEH Training and Capacity Building Grants
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Examples of NIEHS-Funded
GEH Research 



Pesticides Linked to Neurobehavioral Effects in 
Ecuadorian Children

ωResearchers examined 308 
children, 4 to 9 years old, 
living in flower farming 
communities in Ecuador

ωConducted behavioral tests 
between 63 and 100 days
ŀŦǘŜǊ aƻǘƘŜǊΩǎ 5ŀȅ

ωChildren tested closer to 
aƻǘƘŜǊΩǎ 5ŀȅ ƘŀŘ ƭƻǿŜǊ 
neurobehavioral performance

ωFindings suggest that periods
of peak pesticide use may 
transiently affect child 
neurobehavior

Suarez-Lopez et al., NeuroToxicology, 2017

5ŀȅǎ ŀŦǘŜǊ aƻǘƘŜǊΩǎ 5ŀȅ IŀǊǾŜǎǘ
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Prenatal Fluoride Exposure and Child Cognitive Outcomes

ωResearchers examined 299 
mother-child pairs living in 
Mexico City

ωMeasured fluoride in maternal 
urine and assessed child 
intelligence at age 4 and
6-12 years 

ωHigher prenatal fluoride 
exposure was associated with 
lower intelligence scores at
4 and 6-12 years

ωMaternal exposures were in 
the range of those reported 
for other general population 
samples
Bashash, Environ Health Perspect, 2017

Prenatal Maternal Urinary Fluoride (mg/L)
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Maternal Inflammation and Child Autism in Finland

ωResearchers studied mother-child pairs in a very large
case-control study in Finland

ωMeasured maternal serum C-reactive protein (CRP) levels,
a marker of inflammation, during pregnancy

ωHighest CRP levels were
associated with a 43%
increased risk of
childhood autism

ωFindings suggest treating
maternal immune activation
may reduce risk of autism

Brown et al., Molecular Psychiatry, 2014

CRP by quintile 
(mg/dL)

OR (95% CI)

0.10 ς0.92 1

0.93 ς1.77 0.97 (0.68 ς1.37)

1.78 ς3.18 1.21 (0.86 ς1.69)

3.19 ς5.83 1.21 (0.86 ς1.69)

5.84 ς88.9 1.43 (1.02 ς2.01)

Maternal early gestational CRP levels by 
quintile and childhood autism
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Health Effects of Arsenic Longitudinal Study (HEALS)

HEALS has directly linked arsenic 
exposure to negative influences 
on human health, including:

ωIncreased overall mortality

ωImpaired neurodevelopment
and motor function in children

ωCardiovascular disease and 
impaired lung function in adults

ωGene-environment interactions 
related to blood pressure
and cardiovascular health 

ωGene-environment interactions 
related to skin lesions

Since 2000, the HEALS cohort has 
grown to include 35,000 residents 
from Araihazar, Bangladesh

A HEALS participant (center) and her family and 
neighbors stand behind a well that has been painted 
red to warn that the water has high levels of arsenic 


