Health Effects Institute 2006 Annual Report

Science for Decisions

HEALTH EFFECTS INSTITUTE

Jay Mallin

Right: The HEI Board of Directors
and officers.
Below: Attendees examine a
poster at the 2006 annual
conference.

The Health Effects Institute is an independent, nonprofit organization chartered in 1980 to provide high-quality, impartial, and relevant
science regarding the effects of air pollution on health. Supported
jointly by the U.S. Environmental Protection Agency and industry,
and periodically by other domestic and international partners, HEI
provides science to inform decisions that are directly relevant to reg-

Lonny Shavelson

ulation and other actions to improve air quality.

henever I meet with the Board of Directors to discuss
future research, one of our first questions is, “How is
this science going to inform policy?” There are many
ways of looking at issues related to air pollution, but at
HEI our primary focus is on providing trusted science
that can make a difference in decisions about health and air quality. This
science most often takes the form of new studies on key pollutants and
their effects. It can also include reviews and syntheses of studies from
many scientists — and even methods development when the scientific community has
not yet found a way to answer the questions that need attention.
As we consider priorities for funding and initiating research, we ask: What questions
about the health effects of air pollution have been adequately answered? What questions are scientists and decision makers still trying to answer? What questions do we
need to pursue for the future?
This sharp focus enables HEI to offer credible, independent, and trusted scientific
research to inform decisions on air quality standards, both in the United States and
around the world. Our impact and importance are growing and expanding year by
year. Our international efforts have broadened beyond Europe and Asia to Latin
America. Today, government bodies both in the United States and abroad invite HEI
experts to report on relevant findings and to participate in determining standards for
their regions.
As you will read in this report, HEI is tackling a number of the most challenging issues
associated with air pollution and health. What we study today will help shape in a very real
way the quality of life our children will enjoy. I am proud to have the opportunity to lead
this fine institution, and I express my gratitude and that of the entire HEI staff to our
sponsors in government and industry who make our important work possible.

W
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A MESSAGE FROM THE CHAIR

Richard F. Celeste
Chair
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INFORMING POLICY DECISIONS

In 2006, a major air quality
improvement—the switch to
ultralow-sulfur diesel fuel, making possible the introduction of
substantially cleaner trucks and
buses—was implemented. The
cost–benefit analysis that justified the new 2007 highway
heavy-duty diesel fuel and emissions standards relied on HEI’s
reanalysis of data from the
American Cancer Society Study
of mortality and fine PM air pollution to estimate the potential
public health benefits of the rule.

Fewer metals in
Indian air
In determining the Indian oil
companies’ policy on the use
of MMT (an octane-enhancing
fuel additive containing manganese), the Indian government
cited HEI’s study on the health
effects of manganese (Research
Report 119, Manganese
Toxicokinetics at the Blood-Brain
Barrier) among the scientific
evidence that it considered. For
information on this and other
HEI studies, visit www.
healtheffects.org/pubs.htm.
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U.S. Regulatory Decisions
In September 2006, the U.S.
Environmental Protection Agency (EPA)
finalized the National Ambient Air
Quality Standards for particulate matter
(PM), which relied heavily on several
epidemiologic studies funded by HEI.
During public review of the proposed
standards, HEI President Daniel
Greenbaum testified before the Senate
Committee on Environment and Public
Works about the scientific evidence
regarding the lowest levels at which
short- and long-term effects on health
have been found. In choosing to tighten
some standards and retain others, the
EPA cited HEI science as a critical factor
in its decisions.
HEI’s work on compounds emitted
from vehicles and other sources, known
as air toxics, is also having an effect on
policy. In May 2006, HEI hosted a daylong public workshop in Washington,
D.C., at which its Special Panel on the
Health Effects of Mobile-Source Air

Toxics presented preliminary findings on
exposure to benzene and other toxic
compounds released in vehicle emissions and from fuel. In attendance were
representatives from government and
industry, as well as other experts.
Senior staff from the Federal Highway
Administration and the EPA updated the
group on the EPA’s rulemaking processs
for mobile-source air toxics.

Global Decisions on
Air Quality
Over the past year, HEI scientists have
provided scientific input into efforts by
the World Health Organization (WHO)
to set guidelines for ambient air quality
around the world. Outside North
America and Europe, these guidelines
often play a central role in helping countries set their own national targets and
standards for clean air.
To update these guidelines, and to
ensure their global applicability, WHO
established a working group of experts
in several fields, including epidemiology,
toxicology, and public policy. In November
2005, WHO convened a meeting of specialists from around the world in Bonn,
Germany. Bringing the most reliable
independent scientific findings into the
deliberations, staff scientists from HEI
wrote and reviewed specific sections of
the guidelines and participated actively in
the process.
Paul Schnaittacher

HEI Science and
Clean Diesel

EI’s approach to scientific
research is centered on funding high-quality, independent
studies that are carefully
designed to inform upcoming decisions about air quality policy.
HEI’s competitively selected scientists
seek to answer the most important questions from among those identified by the
organization’s sponsors in government
and industry, and by other stakeholders.
And HEI oversees those studies carefully
so that the results will be understood
and used by policymakers in taking effective actions to protect the public health.
HEI-funded research and special
reports have informed recent regulatory
decisions designed to improve air quality
in the United States, Europe, Asia, and
Latin America and are being used to set
future standards in these regions as well.
Here are a few examples of areas in
which HEI has had an impact.

Junfeng (Jim) Zhang, Ph.D.
Dr. Zhang, of the School
of Public Health at the
University of Medicine and
Dentistry of New Jersey, has
a long-standing interest in
biomarkers of exposure to
environmental contaminants
and in the real-world effects
of air pollution on health. In
a recent HEI-funded study,
he and colleagues compared
the short-term respiratory
effects of exposure to diesel
exhaust in patients with
asthma in two natural “exposure chambers” in London—
a busy city street and an
urban park.

INCREASING KNOWLEDGE

A recent HEI-funded study
measured exposure to pollutants
among 100 adults living in each
of three U.S. cities: Elizabeth,
N.J., Houston, Tex., and Los
Angeles, Calif. Researchers documented levels of air toxics and
PM2.5 in each subject’s personal
breathing zone and in indoor
and outdoor air in each city. The
results: with a few important
exceptions, personal and indoor
levels of volatile organic compounds and carbonyls were
higher than outdoor levels. The
finding that concentrations of
many air toxic compounds were
higher in personal exposures
than in outdoor concentrations
indicates that indoor sources
are often the predominant contributors to personal exposure.

S

Susceptible Population
Groups
In one study, researchers assessed the
correlations between personal exposure
to fine particles (referred to as PM2.5)
and gaseous pollutants; they then compared these individual values with those
obtained at central-site monitors. Three
groups of possibly susceptible subjects
were studied—children, elderly persons,
and patients with chronic obstructive
pulmonary disease—in Boston, Mass.,
and Baltimore, Md., and in summer and
winter. The subjects wore personal-exposure monitors and completed questionnaires about their housing and their
activities at different locations throughout the day.

Outdoor PM and Personal
Exposure
HEI’s air toxics studies suggest that
exposure to some toxic compounds
results primarily from indoor, rather than
outdoor, sources (see sidebar). However,
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Investigators preparing to measure acrolein
exposure in Buffalo.

several recent HEI-funded studies comparing indoor with outdoor exposure to
fine particles indicate that outdoor PM2.5
can contribute substantially to personal
exposure, even for people who spend a
lot of time indoors and during times of
the year when homes are likely to be
closed up against the weather.

Hot Spots
For more than 15 years, HEI has studied
the effects of mobile-source air toxics on
human health. An important question
raised in the past five years is whether
heavy concentrations of traffic or industrial sources create “hot spots,” exposing
nearby residents to especially high levels
of pollutants. Five HEI-funded studies
addressing this question are nearing
completion. These studies have been
designed to identify and characterize
exposure in areas where concentrations
of pollutants are elevated, including
roadways, areas with many idling trucks,
and those with both industrial and
mobile sources. HEI has partnered
with the EPA, the Federal Highway
Administration, and industry to support
research to clarify the relationship
between atmospheric concentrations and
exposure. If studies reveal the existence
of hot spots, researchers will then examine the effects on health in these areas.
Paul Schnaittacher

Indoor vs. Outdoor
Air Toxics

ome people have been wearing
strange accessories lately. A
number of them have been
subjects fitted with monitoring
devices in HEI-funded studies
that are measuring personal exposure to
PM, gaseous pollutants, and air toxics.
One of the key policy questions in the
past decade has been the relative importance of outdoor air pollutants in individual exposure, since most people spend
the majority of their time indoors. To
gain a more precise measure of people’s
actual exposure, several current and
recent HEI-funded studies have focused
on determining the relationship between
ambient pollutants and those present at
the personal level, whether inside people’s homes or offices or in their cars.
These studies are zeroing in on the
details of exposure, thus helping to refine
standards and protect public health.

John Spengler, Ph.D.
Dr. Spengler, director of the
Environmental Science and
Engineering program at
Harvard School of Public
Health, pioneered the development of personal monitors
to measure individual exposure to pollutants. In his
current study for HEI, he and
his colleagues assessed the
distribution of pollutants
emitted by vehicles in a
neighborhood near the
Peace Bridge in Buffalo,
N.Y., a major border crossing
between the United States
and Canada.

ADDRESSING GLOBAL PRIORITIES

I

New Online Database
In April 2006, as the latest in
a series of science resources
produced by the PAPA program,
HEI launched an online compilation of information on more
than 240 studies on the health
effects of air pollution that were
conducted across Asia. The goal
of the database, known as
Science Access on the Net
(PAPA-SAN), is to enhance
analytic work by the Asian and
international science community and to provide government
officials, international lending
organizations, and industry and
other stakeholders with ready
access to information on Asian
studies to help guide policy
decisions. The site is designed
for scientists as well as nontechnical readers. PAPA-SAN can be
found at www.healtheffects.org/
Asia/papasan-home.htm.

Lonny Shavelson

Health Effects in Asia

Michal Krzyzanowski of WHO takes
notes at the HEI annual conference.
Once visitors came from only a
handful of countries. Today, the
sessions are regular meeting
places for scientists from nearly 20
countries on four continents.
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HEI’s Public Health and Air Pollution in
Asia (PAPA) program continues to produce useful and independent information
about the health effects of air pollution in
Asian cities. In July 2005, in response to
an invitation from the U.S. EPA and the
Chinese State Environmental Protection
Agency (SEPA), HEI Vice President
Robert O’Keefe presented highlights
of HEI research at a high-level bilateral
meeting in Beijing. The meeting,
cochaired by the EPA’s director of transportation and air quality and SEPA’s
deputy director of pollution control,
focused on reducing sulfur levels in fuel.
It included top Chinese and U.S. environmental officials, vice presidents from
U.S. motor vehicle manufacturers and
the Chinese and international oil industries, and scientists. O’Keefe provided an
independent overview of both Western
and Asian research on the effects of air
pollution on health. Among the scientific
work that informed this presentation
were more than 60 studies of air pollution and health conducted in China that
were part of an HEI literature review.

HEI Vice President Robert O’Keefe in Beijing.

In November 2005, O’Keefe represented HEI at trilateral meetings with
international officials from the EPA, the
European Union, and SEPA to develop a
regional air quality strategy for China.
And in December, PAPA investigators
and HEI staff participated in the
second Asian High-Level Meeting on
Environment and Health, held in
Bangkok, Thailand, and sponsored by
WHO and the United Nations
Environment Program.

Connecting with Latin
America
In early 2006, the HEI Research
Committee took a modest first step in
exploring the health effects of air pollution in Latin America. A new international
study will examine the association
between health and short-term exposure
to outdoor air pollution in nine cities in
Brazil, Chile, and Mexico. Conceptually
similar to the Air Pollution and Health in
Europe and North America (APHENA)
project, as well as the ongoing studies in
the PAPA program in Asia, this study will
involve a coordinated regional analysis of
the impact of short-term exposure to air
pollution.

Natalie Behring

n 2006, consistent with its ongoing efforts to provide high-quality
science to guide international
policy decisions, HEI built on the
base of international work it
began several years ago at the urging
of U.S. and international sponsors. In
addition to broadening its network of
scientists in Europe who are working on
projects of relevance to both Europe and
the United States, HEI is expanding its
work in Asia to build the capacity of
scientists to conduct high-quality studies
of health effects at the local level. HEI
has also begun conducting initial
research with scientists in Latin America.
A growing number of decision makers
around the world regularly consult HEI
science to help inform air quality decisions in their regions.

Hao Jiming, Ph.D.
Dr. Hao, a member of the
Chinese Academy of
Engineering, is Dean of the
Environmental Science and
Engineering College at
Tsinghua University in
Beijing. For more than 20
years, he has been involved
in research on air pollution
and climate change, with a
focus on cleaner energy production, strategies to control
acid rain, and standardization
of vehicle emissions in urban
areas. Dr. Hao is a member of
HEI’s International Science
Oversight Committee.

Health Effects

LOOKING AHEAD

HEI has launched several
studies to assess the effects of
actions to improve air quality
and to develop methods for
conducting such accountability
research. In 2006, investigators
began three new studies
addressing short-term interventions: traffic restrictions
imposed during the 1996
Olympic Games in Atlanta, Ga.;
a low-emission zone in London,
England, scheduled for 2008,
from which dirty vehicles would
be banned; and a 1990 regulation limiting the sulfur content
of fuel in Hong Kong. A fourth
study will evaluate an early1990s EPA regulation by measuring the effects of decreased
power-plant emissions on air
quality and health in the eastern
United States. Another project
involves the replacement of
old wood-burning stoves with
improved models. Together
with earlier studies, this new
research will help show whether
air quality regulations are really
improving public health.
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The Air Pollution Mixture
Perhaps no other question will have such
great implications for future regulations
as whether some components of the
complex mixture of PM, along with some
gaseous pollutants, are more toxic than
others. Ultimately, data on this issue will
be essential to ensure that regulations
and control strategies are targeted at
emissions whose reduction will produce
the most benefit in terms of public
health, at the least cost.
HEI’s National Particle Components
Toxicity initiative (HEI NPACT) is
designed to answer this question. The
project has three components: comprehensive data (the most extensive
Web-based air quality database ever
made available for PM studies), highquality research (open competition to
find the best teams to conduct systematic
studies), and multiple industry and EPA

partners. With this initiative, HEI is
moving to provide the science needed
to inform the National Ambient Air
Quality Standards decisions and State
Implementation Plans for PM in 2011
and beyond.

Emerging Forms of
Technology and Fuels
HEI’s Advanced Collaborative Emissions
Study (ACES) has moved into high gear.
ACES is a multiyear, multiparty effort to
characterize the emissions and evaluate
the possible health effects of the latest
diesel engines, which are designed to
meet the EPA’s 2007 and 2010 highway
standards for heavy-duty vehicles. The
new diesel systems are required to produce substantially lower levels of nitrogen oxides and PM than older engines,
but independent testing is important
both to confirm expected improvements
and to identify any unanticipated emissions or adverse effects on health.
Several government, industry, and
environmental groups are collaborating
to support ACES, among them the U.S.
Department of Energy, the EPA, the
California Air Resources Board, manufacturers of engines and emissions-control
devices, the oil industry, and the environmental community. In spring 2006,
HEI’s partner in ACES, the Coordinating
Research Council, chose a laboratory to
conduct extensive characterization of
emissions from engines made by four
companies, and HEI took steps to identify
and select a facility for
extensive testing of the
health effects of one of
those engines.

Sites of toxicologic and
epidemiologic studies in HEI
NPACT. ACS denotes American
Cancer Society, WHI Women’s
Health Initiative, and MESA
Multi-Ethnic Study of
Atherosclerosis and Air
Pollution.

Paul Schnaittacher

Assessing Air Quality
Actions

n April 2005, HEI published its
Strategic Plan for Understanding
Health Effects of Air Pollution
2005–2010 to guide the organization’s scientific work for the rest
of the decade. In addition to enhancing
HEI’s international perspective, the
strategic plan calls for HEI to focus on
three main research priorities: health
effects of the components of the air pollution mixture, especially PM and gases;
emerging forms of technology and fuels;
and accountability—assessing the effects
of air quality actions on public health.

Michelle Bell, Ph.D.
Dr. Bell, of the Yale School of
Forestry and Environmental
Sciences, brings a background in environmental
engineering and statistical
analysis to her research on
the relationships between
health outcomes and air pollution of different types and
sources. She is a 2004 winner of the HEI Rosenblith
New Investigator Award for
her current study examining
possible links between mortality in nearly 200 U.S. cities
and measurements of various components of airborne
particulate matter.
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C O M M I T T E E S 2005 – 2006

Joseph Negler Professor of Engineering,
Mechanical Engineering Department,
University of Colorado

Kenneth L. Demerjian
Director, Atmospheric Sciences Research
Center, and Professor, Department of Earth
and Atmospheric Sciences, University at
Albany, State University of New York

Peter B. Farmer
Professor of Biochemistry, Cancer Studies, and
Molecular Medicine, Cancer Biomarkers and
Prevention Group, University of Leicester

Helmut A. Greim
Professor, Institute of Toxicology and
Environmental Hygiene, Technical University of
Munich

Grace LeMasters
Professor of Epidemiology and Environmental
Health, University of Cincinnati College of
Medicine

Sylvia Richardson
Professor of Biostatistics,
Department of Epidemiology and Public
Health, Imperial College School of Medicine,
London

Stephen I. Rennard
Larson Professor,
Department of Internal Medicine,
University of Nebraska Medical Center

Howard E. Rockette
Professor and Chair, Department of
Biostatistics, Graduate School of Public
Health, University of Pittsburgh

Jonathan M. Samet
Professor and Chair, Department of
Epidemiology, Bloomberg School of Public
Health, Johns Hopkins University

Nancy M. Reid

Kenan Distinguished Professor of
Environmental Sciences, Department of
Environmental Sciences and Engineering, and
Director, Center for Environmental Health and
Susceptibility, University of North Carolina at
Chapel Hill

University Professor, Department of Statistics,
University of Toronto

Ira B. Tager
Professor of Epidemiology, School of Public
Health, University of California, Berkeley

Mark J. Utell, Chair
Professor of Medicine and Environmental
Medicine, University of Rochester Medical
Center

Health Review
Committee

Sol and Judith Bergstein Professor of Medicine
and Environmental Medicine, and Director of
Pulmonary and Critical Care Medicine,
New York University

Daniel C. Tosteson, Chair (through March
2006)
Professor of Cell Biology and Dean Emeritus,
Harvard Medical School

Sverre Vedal
Professor, Department of Environmental and
Occupational Health Sciences, School of
Public Health and Community Medicine,
University of Washington

H. Ross Anderson
Professor of Epidemiology and Public Health,
Division of Community Health Sciences,
St. George’s Hospital Medical School,
University of London

Ben Armstrong
Reader in Epidemiological Statistics,
Public and Environmental Health Research
Unit, London School of Hygiene and Tropical
Medicine

Homer A. Boushey, Jr., Chair (beginning
June 2006)
Professor of Medicine, Department of
Medicine, University of California,
San Francisco

Research Committee Chair Mark Utell
makes a point to the Board.

Alan R. Buckpitt
Professor of Toxicology, Department of
Molecular Biosciences, School of Veterinary
Medicine, University of California, Davis

John R. Hoidal
A.D. Renzetti Jr. Presidential Professor and
Chair, Department of Medicine, University of
Utah Health Sciences Center

Thomas W. Kensler
Professor and Director, Division of
Toxicological Sciences, Department of
Environmental Sciences, Johns Hopkins
University

Brian P. Leaderer
Susan Dwight Bliss Professor, Department of
Epidemiology and Public Health, Yale
University School of Medicine

Edo D. Pellizzari
RTI Senior Fellow in Analytical and
Environmental Health Sciences, and Director
of Proteomics, Research Triangle Institute
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William N. Rom

Jay Mallin

Melvyn C. Branch

James A. Swenberg

Lonny Shavelson

Health Research
Committee

Review Committee member Sverre Vedal.

P U B L I C A T I O N S 2005 – 2006

Report
Number

Date Published

Title

Principal Investigator

94

September 2005

National Morbidity, Mortality, and Air Pollution Study. Part IV: Francesca Dominici
Hierarchical Bivariate Time-Series Models—A Combined
Analysis of PM10 Effects on Hospitalization and Mortality

129

September 2005

Particle Size and Composition Related to Adverse Health
Effects in Aged, Sensitive Rats

Fletcher F. Hahn

130

November 2005

Relationships of Indoor, Outdoor, and Personal Air (RIOPA).
Part I: Collection Methods and Descriptive Analyses

Clifford P. Weisel

131

December 2005

Characterization of Particulate and Gas Exposures of Sensitive Petros Koutrakis
Subpopulations Living in Baltimore and Boston

133

March 2006

Characterization of Metals Emitted from Motor Vehicles

James J. Schauer

Other Publications
April 2006

Public Health and Air Pollution in Asia—Science Access on
the Net (PAPA-SAN): Update to the Web Database

Epidemiologic studies of the
health effects of air pollution
in Asia (1980–2005) included in
PAPA-SAN. Numbers in parentheses show the total number
of publications identified for
each country.
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ONGOING STUDIES AND REPORTS UNDER REVIEW
Carbonyls

Effects of air pollution control on mortality
and hospital admissions in Ireland.
Douglas Dockery, Harvard University

T-cell regulation of acrolein-induced
pulmonary inflammation and epithelial
cell pathology. Michael Borchers, University
of Cincinnati

Congestion charging scheme in London:
assessing its impact on air quality and
health. Frank Kelly, King’s College, London
The London low-emission zone baseline.
Frank Kelly, King’s College London
Accountability assessment of Title IV of
the Clean Air amendments of 1990.
Richard Morgenstern, Resources for the
Future

*Development and application of a sensitive analytical method for acrolein determination in the ambient air. Thomas
Cahill, University of California, Davis
TRPA1 channels in airway sensory nerve
ending as mediators of the irritant effects
of acrolein (Pilot study). Sven-Eric Jordt,
Yale University

Multiple Air Toxics
Assessing the impact on air quality and
children’s health of actions taken to
reduce PM2.5 levels from woodstoves.
Curtis Noonan, University of Montana
Impact of improved air quality during
1996 Atlanta Olympic Games on multiple
cardiorespiratory outcomes. Jennifer Peel,
Colorado State University
Improved air quality and its influences on
short-term effects in Erfurt, Eastern
Germany. Annette Peters, GSF
Forschungszentrum für Umwelt und
Gesundheit

AIR TOXICS
Butadiene

Assessing exposure to air toxics. Eric
Fujita, Desert Research Institute
Measurement of modeling and exposure
to air toxics and verification by biomarker.
Roy Harrison, University of Birmingham
Assessing personal exposure to air toxics
in Camden, New Jersey. Paul Lioy,
Environmental and Occupational Health
Sciences Institute
Air toxic hot spots in industrial parks and
traffic. Thomas Smith, Harvard University
Air toxics exposure from vehicular emissions at a U.S. border crossing. John
Spengler, Harvard University

Mutagenicity of stereochemical configurations of 1,3-butadiene epoxy metabolites
in human cells. Quanxin Meng, Battelle
Toxicology Northwest

PARTICULATE MATTER AND
AIR POLLUTION

Low-dose stochastic effects of in vivo formation of butadiene diepoxide following
in vivo exposure to 1,3-butadiene. Vernon
Walker, Lovelace Respiratory Research
Institute

Developing exposure-response functions
for air pollutants from time-series analyses – a pilot exercise in Chennai, India.
Kalpana Balakrishnan, Sri Ramachandra
Medical College and Research Institute

*Genotoxicity of 1,3 butadiene and its
epoxy intermediates in mice and rats.
Vernon Walker, Lovelace Respiratory
Research Institute

Assessment of the mortality effects of
particulate matter characteristics.
Michelle Bell, Yale University

* Report in the HEI review process as of
June 30, 2006.
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Epidemiology

Long-term effects of traffic-related air pollution on respiratory and cardiovascular
mortality. Bert Brunekreef, University of
Wageningen

*Early childhood health effects of air
pollution. Irva Hertz-Picciotto, University
of California at Davis
Time-series study of ambient air pollution
and daily mortality in Shanghai, China.
Haidong Kan, Fudan Unversity
Extended follow-up and spatial analyses
of the American Cancer Society study
linking particulate air pollution and mortality. Daniel Krewski, University of Ottawa
A time-series study on the relation of air
pollution and mortality in Ludhiana city,
India. Rajesh Kumar, Post Graduate
Institute of Medical Education and Research
*Air pollution effects on ventricular
repolarization: analysis of 24-hr ECGs.
Robert Lux, University of Utah
Modification of extreme hot weather on
effects of ambient particle pollution on
cause-specific mortality in Wuhan, China.
Zhengmin Qian, Penn State University
New statistical approaches to semiparametric regression with application
to air pollution research. James Robins,
Harvard University
Multi-city study of air pollution and
health effects in Latin America. Isabel
Romieu, Instituto Nacional de Salud
Publica
Air pollution and health – a combined
European and North American approach.
Jonathan Samet, Johns Hopkins University;
Klea Katsouyanni, University of Athens

Lonny Shavelson

ACCOUNTABILITY

Investigators Eric Fujita and Barbara
Zielinska of the Desert Research
Institute.

AND IN P R E S S

Interaction between air pollution and
respiratory viruses: time-series studies for
daily mortality and hospital admissions.
Chit-Ming Wong, University of Hong Kong

Exposure Assessment
Significance of highly toxic secondary
emissions from on-road vehicles. Marc
Baum, Oak Crest Institute
*The relationship between pollutant
particles in alveolar macrophages from
normal children and proxy markers of
PM10 exposure. Jonathan Grigg, University
of Leicester

Molecular absorption at PM surfaces; a
compelling PM toxicity mediation mechanism. Michaela Kendall, Uludag University
A planning study to investigate the
impacts of dust and vehicle-related PM
on acute cardiorespiratory response in
the arid Southwest. JoAnn Lighty,
University of Utah
Mechanisms of PM-associated exacerbation of endothelial dysfunction (Pilot
study). Maria Morandi, University of Texas
Pulmonary particulate matter exposure
and systemic microvascular function.
Timothy Nurkiewicz, West Virginia
University

Source apportionment and speciation
of particulate matter for exposure and
health studies. James Schauer, University
of Wisconsin

*Mechanisms of particle toxicity in the
respiratory system. Kent Pinkerton,
University of California at Davis

Creation of an air pollution (PM)
database for epidemiological studies.
Christian Seigneur, Atmospheric
Environmental Research, Inc.

Systemic effects of inhaled ultrafine particles on the progress of inflammatory and
cardiovascular disease. Holger Schulz,
GSF Forschungszentrum für Umwelt und
Gesundheit

*Contributions of outdoor PM sources to
indoor concentrations and personal exposures: A three city study. Barbara Turpin,
Environmental and Occupational Health
Sciences Institute

DIESEL
Exacerbation of allergic inflammation
in the lower respiratory tract by diesel
exhaust. David Diaz-Sanchez, University
of California, Los Angeles

Mechanisms of Health Effects
Role of bioavailable iron in biological
effects of inhaled particles. Ann Aust,
University of Utah
Air pollution-induced circulatory redistribution: potential role of venoconstriction
in particulate matter-associated heart
failure. Matthew Campen, Lovelace
Respiratory Research Institute

Lonny Shavelson

Estimating the mortality effects of air pollution in Bangkok, Thailand. Nuntavarn
Vichit-Vadakan, Thammasat University

Quantification of oxidative stress resulting from ambient air; contribution of
specified compounds (Pilot study).
Johannes Filser, GSF Forschungszentrum
für Umwelt und Gesundheit

Fine airborne particles and allergic
diseases. Jack Harkema, Michigan State
University

Lonny Shavelson

Time-series study on air pollution and
mortality in Delhi, India. R. Uma, The
Energy Research Institute

Top: A capacity-building workshop for
Asian Investigators.
Center: Review Committee Chair Homer
Boushey speaking with investigators at
the 2006 annual conference.
Bottom: HEI Director of Science Jane
Warren and Board member Purnell
Choppin.

Health effects of diesel exhaust in
asthmatic patients: a real-world study
in a London street. Jungfeng Zhang,
Environmental and Occupational Health
Sciences Institute
Atmospheric transformation of diesel
emissions and toxicity. Barbara Zielinska,
Desert Research Institute
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F I N A N C I A L S U M M A R Y July 1, 2005 – June 30, 2006
In fiscal year 2006, HEI was able
to sustain increased spending on
research studies and related scientific
activities in the areas of air toxics and
particulate matter. We continued to
develop our international program
and initiated testing of the newest
diesel technology through the
Advanced Collaborative Emissions
Study (ACES). These research
activities were made possible by
our success in securing additional
funding from government, industry,
and foundations.
We continue to focus on our goal
of achieving maximum use of our
resources for funding scientific
expenditures.

Statements of Financial Position
June 30
2006
2005
Assets
Cash and cash equivalents
Contributions receivable
Unbilled incurred costs on grants
Unbilled estimated costs on grants
Prepaid expenses
Office equipment, office furniture and fixtures,
and leasehold improvements, net

$1,991,461
567,126
2,524,323
722,366
57,357

$2,657,903
728,800
972,012
42,819

70,993

84,795

$5,933,626

$4,486,329

$982,735
1,568,949
1,289,195
762,065

$303,039
663,204
1,986,227
441,145

4,602,944

3,393,615

Unrestricted net assets:
Board-designated reserve fund

502,253

452,276

Temporarily restricted net assets:
Health Effects of Air Pollution Program

828,429

640,438

1,330,682

1,092,714

$5,933,626

$4,486,329

Total assets
Liabilities and Net Assets
Contracted research payables
Accrued contracted research
Estimated contracted research
Other accounts payable and accruals
Total Liabilities

The HEI Financial Statements and the
Tofias PC Auditors’ Report may be
obtained by writing to Health Effects
Institute, Charlestown Navy Yard, 120
Second Avenue, Boston, MA 02129,
USA.

Total net assets

Lonny Shavelson

Total liabilities and net assets

Investigator Uma Rajarathnam at the 2006
annual conference.
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Statements of Activities

Changes in unrestricted net assets:
Revenues and support:
EPA grants for the Health Effects of Air Pollution Program
Industry contributions for Health Effects of Air
Pollution Program
Other revenues
Total revenues and support
Expenses:
Research programs:
Research studies
Research planning and study selection
Scientific study management
Scientific study review
Scientific publication and communication

Special Scientific projects:
Other International Science
PAPA Project
Emerging Technologies/ACES
PM Initiative
Air Toxics Review

Total scientific expense
Administration
Total expenses
Net increase (decrease) in net assets
Net assets at beginning of year, as previously reported
Prior period adjustment
Net assets at beginning of year, as restated
Net assets at end of year

2006

2005

$3,869,914

$2,240,376

3,678,983
778,468

6,380,101
524,565

8,327,365

9,145,042

4,893,476
505,887
214,595
109,684
569,823

4,737,208
491,868
218,226
176,664
859,622

6,293,465

6,483,588

Lonny Shavelson

Year ended June 30

David Kittelson, University of Minnesota,
and HEI Investigator James Schauer.

20,260
541,799
227,366
2,921
225,434

88,827
467,713
119,661
36,075
241,388

1,017,780

953,664

7,311,245

7,437,252

1,858,571

1,664,333

9,169,816

9,101,585

(842,451)
1,092,714
1,080,419

(2,632,106)
3,724,820

2,173,133
$1,330,682

$1,092,714
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SPONSORS 2005 – 2006
CORE SPONSORS

Mitsubishi Motors Corporation
Nissan Motor Company, Ltd.

U.S. Environmental
Protection Agency

Range Rover of North America

Office of Research and Development

Toyota Motor Corporation

National Health and Environmental
Effects Research Laboratory
National Center for Environmental
Assessment
Office of Air and Radiation
Office of Air Quality Planning and
Standards
Office of Transportation and Air
Quality
Office of International Affairs

Volkswagen of America, Inc.
Volvo North America Corporation
Lonny Shavelson

National Center for Environmental
Research

Subaru of America, Inc.

OTHER SPONSORS
American Petroleum Institute
ArvinMeritor A&ET S.p.A.
California Air Resources Board
Chemical Manufacturers Association
Corning, Inc.
European Commission

Motor Vehicle Industry

U.S. Department of Energy, National
Energy Technology Laboratory

American Suzuki Motor Corporation

U.S. Department of Transportation,
Federal Highway Administration

BMW of North America, Inc.
Caterpillar, Inc.
Cummins Engine Company
DaimlerChrysler
Detroit Diesel Corporation
Ford Motor Company
General Motors Corporation
Hino Motors, Ltd.
Honda Motor Company, Ltd.
Hyundai America Technical Center
International Truck and Engine
Corporation
Isuzu Motors, Ltd.
Jaguar Cars, Inc.
John Deere and Company
KIA Motors America, Inc.
Mack Trucks, Inc.
Mazda Motor Corporation
Mercedes Benz of North America, Inc.
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Lonny Shavelson

William and Flora Hewlett Foundation

Top: Ichiro Sakai, American Honda Motor
Company.
Bottom: Dan Costa, U.S. Environmental
Protection Agency Office of Research
and Development.
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