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What is particle pollution?
Particle pollution, called particulate matter or PM, is a combination of fine solids and aerosols
that are suspended in the air we breathe.
z
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Protecting Yourself From Air
Pollution

Particles are made up of different things. “A mixture of mixtures” is how the U.S.
Environmental Protection Agency (EPA) describes them.1 PM can be solids, like dust,
ash, or soot. PM can also be completely liquid aerosols or solids suspended in liquid
mixtures.
Particles are different sizes. The ones of most concern are small enough to lodge
deep in the lungs where they can do serious damage. They are measured in microns.
The largest of concern are 10 microns in diameter (PM10). The group of most concern
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is 2.5 microns in diameter or smaller (PM2.5). Some of these are small enough to
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pass from the lung into the bloodstream just like oxygen molecules. By comparison,
the diameter of a human hair is huge—it’s 70 microns.
Particles come from different sources. Burning fuel is a major source of the
smallest types of particle pollution —whether from woodstoves to diesel trucks and
buses to coal-fired power plants. Larger particles also come from other sources,
including agricultural practices or wind-blown soil and dust.
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What are the health effects of particulate matter?
Short-term increases (over hours to days) in particle pollution have been linked to:
z
z

death from respiratory and cardiovascular causes, including strokes2,3,4
increased numbers of heart attacks, especially among the elderly and in people with
heart conditions;5
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inflammation of lung tissue in young, healthy adults;6
increased hospitalization for cardiovascular disease, including strokes;7,8
increased emergency room visits for patients suffering from acute respiratory
ailments;9
increased hospitalization for asthma among children; and10,11,12
increased severity of asthma attacks in children.13

Health House
Year-round exposure to particle pollution has also been linked to:
Clean Air Standards
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increased hospitalization for asthma attacks for children living within 200 meters (218
yards) of roads with heavy truck or trailer traffic;14
slowed lung function growth in children and teenagers;15,16
significant damage to the small airways of the lungs;17
increased risk of dying from lung cancer; and18
increased risk of death from cardiovascular disease.19

How serious is the impact?
Here’s one example: EPA scientists estimated that over 4,700 premature deaths occur
each year in just nine cities analyzed (Detroit, Los Angeles, Philadelphia, Pittsburgh, St.
Louis, Boston, Phoenix, Seattle, and San Jose) even if those cities all met the current PM2.5
standard.20 Extrapolating these data would mean many thousands of more deaths nationwide, but EPA has not calculated that total. Other studies have estimated the nationwide
death toll to be tens of thousands annually.21
Who is at risk?
Anyone may be affected by particle pollution, but several groups are most at risk:
z
z
z
z
z

Children under 18
Adults 65 and older
Anyone with chronic lung diseases, such as asthma, chronic bronchitis, or emphysema
Anyone with a cardiovascular disease, such as a coronary artery disease or who has
suffered a stroke or heart attack
Anyone with diabetes

How can you protect yourself and your family?
z

z

Check daily air quality levels and air pollution forecasts in your area. Sources
include local radio and TV weather reports, newspapers and online at
www.epa.gov/airnow/. You can even have the information email or sent to your
cellphone.
Don’t burn wood or trash. Burning firewood and trash are among the major
sources of particle pollution in many parts of the country. If you must use a fireplace
or stove for heat, convert your woodstoves to natural gas, which produces far fewer
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emissions.
Avoid exercising outdoors when pollution levels are high. Walk indoors in a
shopping mall or gym or use an exercise machine. Always avoid exercising near high
traffic areas. Limit the amount of time your child spends playing outdoors if the air
quality is unhealthy.
Encourage your child’s school to reduce school bus emissions. Most buses use
heavily polluting diesel engines; newer fuels and engines are cleaner. Many school
systems are using the EPA’s Clean School Bus Campaign to clean up these dirty
emissions. Schools are also not allowing school buses to idle at the building, to keep
exhaust levels down.
Don’t smoke or allow anyone to smoke indoors. Cigarette smoke produces large
amounts of particle pollution among its many toxic components.

What should be done to protect the public from particle pollution?
z

z

z

EPA needs to require old, dirty coal-fired power plants to become cleaner,
sooner. EPA needs to tell these large plants that they must reduce their emissions
that help form the smallest particles. Some states are considering stronger
requirements that could reduce emissions even more.
EPA needs to make final proposed rules that would clean up locomotive and
marine diesel engines. EPA proposed tighter standards for trains and ships in March
2007, but these need to be made final to take effect.22
EPA needs to set more protective national air quality standards for particle
pollution. The national air quality standards are the clean air goals that the states
and counties must reach. They drive all the federal, state, and local measures to clean
up air pollution. Although EPA issued new standards in September 2006, these new
standards fail to protect public health as much as the science showed was needed.
The American Lung Association and other public health and medical societies
supported lower levels.23
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> Outdoor Air Basics
> Ozone (Smog)
> Particle Pollution (Soot)
Outdoor Air Basics
Two types of air pollution are especially dangerous to breathe—ozone (smog) and particle pollution (soot). The
American Lung Association State of the Air 2007 report grades communities across the nation based on the number
of days they have unhealthful levels of air pollution. The grades come from the color-coded alert system called the
Air Quality Index, which may be familiar from newspaper, radio, television and on-line weather forecasts.
Everybody should look for the air quality forecasts in your community and know how to protect yourself and your
family from air pollution. You can also take steps to help clean up the air you breathe.
In Depth
Health Effects of Ozone and Particle Pollution
Read more about the health harm from ozone and particle pollution including discussion of current research.
Clean Air Standards
Search our annotated files on published research on ozone and particle pollution and the need for more protective
air pollution standards.

Ozone (Smog)
What is smog? Where does it come from? And how unhealthy is it?
z

z
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Ozone (O3), or smog, is an irritating, invisible gas that is formed most often by a reaction
of sunlight and vapors emitted when fuel is burned by cars and trucks, factories, power
plants and other sources.
Smog usually peaks in the summer months, from May through October, when
temperatures are highest and sunlight is strongest.
Ozone reacts chemically (“oxidizes”) with internal body tissues that it comes in contact
with, such as those in the lung. It is especially irritates the respiratory tract, like getting a
sunburn or rubbing sandpaper on a wound.
Smog can cause health problems the day you breathe in high levels of smog, or after
long-term exposure. It’s particularly dangerous for people with asthma and other chronic
lung diseases, senior citizens, and children and teens.
Smog can cause asthma attacks, coughing and wheezing, shortness of breath, chest pain
when inhaling deeply, and even premature death. Breathing high levels of smog
repeatedly over the long term may also lead to reduced lung function, inflamed lung
lining, and increased breathing problems.

In Depth
Fact Sheet on Ozone
Download a longer fact sheet on the health effects of this dangerous pollutant.
Health Effects of Ozone and Particle Pollution
Read more about the health harm from ozone and particle pollution including discussion of current research.
Clean Air Standards
Search our annotated files on published research on ozone and particle pollution and the need for more protective
air pollution standards.

Particle Pollution (Soot)
What is particle pollution? Where does it come from? And how unhealthy is it?
z

z
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z
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Particle pollution is the most dangerous, and deadly, of the widespread outdoor air
pollutants. Soot is an old name for particle pollution.
Particle pollution is too small to really see—you can see the haze it creates when the
sunlight hits it. Particles can be so microscopic that they’re one-seventh to one-thirtieth
the diameter of a single human hair—or smaller.
Particle pollution comes from many sources. The particles are usually a complex mixture
that can include ash, soot, diesel exhaust, chemicals, metals, and aerosols. In the eastern
U.S., many particles come from power plants that burn coal to produce electricity. In the
western U.S., many come from diesel buses, trucks, and heavy equipment, as well as
agriculture and wood burning.
The body’s natural defenses help to cough or sneeze larger particles out of our bodies.
But those defenses don’t keep out smaller particles, and they get lodged deep in the lungs,
where they stay and can cause major damage. Some of the particles are so tiny that they
can pass through the lungs into the blood stream and travel throughout your body like
oxygen.
First and foremost, breathing particle pollution can kill. Deaths can occur on the very day
that particle levels are high, or within one to two months afterward. Breathing particle
pollution year-round can shorten life by one to three years. It causes many other health
effects, premature births to serious respiratory disorders, even when the particle levels are
very low. It makes asthma worse and causes wheezing, coughing and respiratory irritation
in anyone with sensitive airways. It also triggers heart attacks, strokes, irregular heartbeat,
and premature death.

How do I protect myself?
How do I help fight particle pollution?
In Depth
Fact Sheet on Particle Pollution
Download a longer fact sheet on the health effects of this dangerous pollutant.
Health Effects of Ozone and Particle Pollution
Read more about the health harm from ozone and particle pollution including a discussion of current research.
Clean Air Standards
Search our annotated files on published research on ozone and particle pollution and the need for more protective
air pollution standards.
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