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→ Global Health (Air quality impacts and trends around the 
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HEI’s Mission and Research

Mission

Since 1980, providing impartial, high-quality science on 
health effects of  air pollution to inform often controversial 
decisions

Funding

• Government (U.S. EPA) and Industry (Worldwide Vehicle 

and Engine Manufacturers)

• Also expanded partnerships with:

– European Union, WHO, California, other agencies

– Oil, chemical, and other industries 

– Foundations and Development Banks (Global Work) 
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HEI is Structured for Credibility and 
Transparency

Independence
• Board and Expert Science Committees are not affiliated with 

sponsors 

• Scientific Research Committee selects all research 
competitively

• Separate Scientific Review Committee intensively peer reviews 
all results

Data Access

All results and data – both positive and negative reported

HEI does not take policy positions
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Air quality research topics

• Effects of  low-level 
chemical 
concentrations in air

• Traffic-related air 
pollution: exposure 
and health

• Non-tailpipe 
emissions and 
exposures near 
roadways and in 
tunnels

Just a few 
examples…
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For more information about all research: 

www.healtheffects.org
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PI: Michael Brauer, 
U British Columbia
(~ 6 million people)

PI: Francesca Dominici, 
Harvard

(~ 60+ million people)

PI: Bert Brunekreef, 
Utrecht

(~25 million)

Estimating the health effects of  exposure to 
low-level chemical concentrations in air

• Satellite data and ground level exposure measurements
• High quality exposure assessment models at high spatial resolutions
• Development and application of  novel statistical methods

• HEI oversight: Progress reports every 5 months, QA/QC audits, etc.



Review of  the Traffic Literature

• HEI published a comprehensive review in 2010

• Following up on this review:
• A new HEI panel is systematically evaluating the 

epidemiological evidence about the associations between 
long–term exposure to traffic-related air pollution and 
selected adverse health outcomes

• After peer-review, target publication in late 2020
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Vehicle emissions in tunnels in Hong 
Kong and Baltimore

• In 2015, both tunnels 
had lower emissions 
from light-duty and 
heavy-duty vehicles for 
most pollutants 
compared to earlier 
studies in the same 
tunnels

• Data will be made 
available
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From Wang et al., 2019 (in press)



The Next Phase of  HEI Traffic Research

Non-tailpipe emissions and noise 
and children’s respiratory health 

• Building on the Children’s Health Study in Southern California 
(N=5000); includes non-tail pipe emissions 
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The Next Phase of  HEI Traffic Research

Scalable exposure assessment using routine 
mobile monitoring platforms

• Josh Apte (University of  Texas, Austin): Builds on and furthers research in West 
Oakland, and applications in Bengaluru, India
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New Request for Applications:  

Applying novel approaches to improve long-
term exposure assessment of  outdoor air 
pollution for health studies 

• Origin:  A lot of  interest in new (low-cost) sensors; 
and their applications for community science

• HEI’s Interest:  How to harness new technologies 
for more precise health studies

• Schedule: Studies begin 2020
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Accountability Research

•

14

Showing relationship of  regulatory action to 
health effects of  air pollution 



Accountability Research at HEI

15+ publications; four 

examples of  studies on 

large-scale, multi-year 

regulatory programs

Some examples…
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Latest Published Study

Impacts of  Federal and State Regulation of  Power 
Plants and Mobile Sources on Emissions, Air Quality 
and Emergency Department Visits

Methods:  Compared actual conditions 
during 1999–2013 to estimated quantitative 
projections (counterfactual scenarios) of  
emissions, air quality, and ED visits that 
would have occurred in the absence of  
regulation

Results: 
• Emissions and air concentrations 

decreased
• Fewer ED visits for asthma and other 

respiratory conditions vs. scenarios 
without  regulation

• Regulations targeting power plants 
appeared more effective in improving air 
quality than those targeting mobile sources
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A Short Term Study          
2008 Olympic Games (Beijing)

PI: Jim Zhang, University of  Medicine and Dentistry of  

New Jersey

Chinese government mandated rules to control traffic and 

industrial sources in period leading up to and during the 

July Olympic Games

-Follow medical students before, during, and after 

Olympics to measure blood coagulation, 

systemic inflammation, and other endpoints 



Changes in Biomarkers
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Along with decreased air concentrations, 

decreases in markers of:

• Coagulation in blood (sCD62P and vWF)

• Airway Inflammation (FeNO, EBC pH, 

nitrite, and nitrate)

• Activation of  oxidative stress (urinary 8-

OHdG)

Unexpected Increase:

• Platelet aggregation 

No Changes

• HRV markers 

Pre- to 

during-Olympics
During to 

post-Olympics



New Request for Applications to Conduct 
Accountability Research

• “Assessing improved air quality and health from 
national, regional, and local air quality actions”

• Areas of  particular interest:
• Long-term, complex regulatory programs

• Interventions at the local level

• Ports and global transport

• Methods development

• 3 to 5 studies to begin in 2020; total $5 to 6 million 
for the program
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Looking Ahead to More Accountability 
Research

• Provides a useful construct to assess the effectiveness of  
regulatory actions

• Important to pursue unique opportunities (intentional and 
unintentional)

• Regulatory changes often overlap with health and 
environmental changes and trends; important – and 
difficult – to dissect these out

• Consider how accountability studies can provide stronger 
tests of  causal relations and contribute to scientific 
research on health effects of  specific sources
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2222
Funded by Bloomberg Philanthropies and the William and Flora Hewlett Foundation.

Report and interactive web site:

▪ What is the level of  the air quality in each country and 

what effects is it having?

▪ How does it compare to neighboring countries?

▪ What are the trends since 1990? (With annual updates)

More information: www.stateofglobalair.org

Contact us: contactsoga@healtheffects.org 

http://www.stateofglobalair.org/
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State of  Global Air

Our goal: To make data accessible

Mortality

Disability Adjusted Life Years – a 
measure of  years of  healthy life lost

Age-adjusted mortality and DALY 
rates

Life expectancy at birth

Exposure Health Impacts 
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State of  Global Air 
2019
Air Pollution the 5th

Highest Risk Factor 
Globally
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State of  Global Air 2019
Air Pollution as a Risk Factor in the United States
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HEI Energy Research Program
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Purpose:

A new national research program, focused initially on two 

critical topics: 

▪ Measure population exposures (such as from potential air and 

water exposure pathways) in major unconventional oil and 

natural gas-producing regions across the United States 

▪ Assess the potential health effects that might result from 

exposures (as feasible and appropriate based on findings from 

the exposure studies) 

Supported by balanced funding from Industry and Government
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HEI Energy Research Committee

Peter Thorne
University of Iowa

Stefanie Ebelt Sarnat
Emory University

Judy S. LaKind
LaKind Associates and University of Maryland

Shari Dunn-Norman
Missouri University

George Hornberger
Vanderbilt University

Howard Hu
University of Washington

Armistead (Ted) G. Russell
Georgia Institute of Technology



Vision for a Multi-Year Energy Research 
Program
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Plan for Research

▪ Review Health and 

Exposure Literature

▪ Conduct Stakeholder 

Workshops

▪ Prepare Research 

Solicitation to Address 

Knowledge Gaps

Communicate Research

▪ Publish Literature 

Reviews and Original 

Research

▪ Maybe conduct further 

Studies

Conduct Research

Oversee Multimedia 

(e.g., air and water) 

Exposure Studies in 

Multiple U.S. Regions

Engage with a broad range of  stakeholders at key decision points

Periodically update literature reviews
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Colorado

McKenzie et al. 2014

McKenzie et al. 2017

Ohio

Elliott et al. 2018

Pennsylvania

Casey et al. 2015
Fryzek et al. 2013
Stacy et al. 2015
Rabinowitz et al. 2015 
Tustin et al. 2017
Currie et al. 2017
Ma et al. 2016 

Busby and Mangano 2017

Finkel et al. 2016 
Jemielita et al. 2015 
Peng et al. 2018 
Rasmussen et al. 2016 
Casey et al. 2018b 
Hill et al. 2018 

Willis et al. 2018 

Oklahoma

Casey et al. 2018a 

Mokry et al. 2010

Maguire and Winters 2017

Whitworth et al. 2017

Whitworth et al. 2018

Texas

McKenzie et al. 2019

Janitz et al. 2018 

Shale PlayRetrospective Cohort

Case-Control

Cross-Sectional

Ecological

Study Design

Perinatal

Cancer

Respiratory

Cardiovascular
Symptoms

Other

Outcome Assessed

Planning for Research

Systematic Review of  Epidemiology Literature
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Planning for Research

Survey of  Exposure Literature



Planning for Research

Recommendations for 
Research from 
Workshop Participants

▪ Study community-based exposures

▪ Capture heterogeneity across populations, operations 
and regions and over time as industry practices change

▪ Conduct exposure characterization of  chemical and non-
chemical agents using quantifiable measures

▪ Distinguish between UOGD and non-UOGD sources

▪ Provide information that is useful to regulators

▪ Leverage partnerships among multiple expert groups
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▪ Fund exposure research in multiple oil- and gas-producing 
regions of  the United States

▪ Address the most important knowledge gaps about potential 
community exposures to UOGD (e.g., useful to decision-
making by regulators, communities, operators, etc.)

▪ Establish a clear link between UOGD and measures of  
exposure:

Planning for Research

HEI-Energy’s Research Solicitation

Media or 

Type of 

Exposure

Routes of 

Exposure
UOGD 

Sources  

Exposed 

Populations

Release 

Mechanisms and 

Transport 

Pathways
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To engage with experts, regional and local 
officials, and community members

Planning for Research 

Workshops in Study Areas Before Research Begins



Next Steps 

-Complete reviews of  the health and exposure literature 
related to UOGD (public release Sep 2019)

- Seek public comment on the exposure literature review to 
inform preparation of  the Research Solicitation (online 
comments solicited Sep 2019)

-Prepare a Research Solicitation for population-level 
exposure research - what, where, and how (public 
release Dec 2019)
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More information: www.hei-energy.org

Contact us: energy@healtheffects.org 

http://www.stateofglobalair.org/


Thank you
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