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Ultrafine particles are pollutants released from vehicles that may affect the health of communities close to major
highways. The amount of particles in the air varies throughout the day and changes with distance from traffic.
Therefore, exposure to these traffic-related pollutants depends both on where individuals live as well as where they
spend their time. In research examining the health effects of traffic-related air pollution, it is critical that we correctly
assign exposure by using accurate location and time-activity information.
What was done?
This study looked at how home locations are
mapped and at how individuals spend time. It
specifically looks at errors in these two factors, and
how they might lead to errors in determining true
exposure to traffic-related air pollution.
What is the importance of mapping accurately?
We use maps in our everyday lives to visualize
where in space something is found and how to
arrive at that location. But what if our map had an
error? What if what we are looking for is not where
the map tells us it is located, but some distance
away? Researchers encounter these problems too.
What if a home is actually closer to, or further from,
the highway than a map indicates?
There are methods that researchers use to
pinpoint where in space an address is located.
Some utilize parcels, the center of a plot of land
associated with an address. Some use simply the
address. For example, on a street with 50
addresses, a mapping program would pinpoint
house number 25 at the midpoint of that street, on
the odd-numbered side. These methods have errors.

Figure 1. Green dots show manually confirmed address
locations, and red, orange and yellow symbols show
address locations as decided by mapping programs. Errors
can be significant. Here, the error was 85 meters. (Lane et
al., 2013)

In this study, locations of residences were also plotted manually (the green dots in Figure 1), ensuring that the
position is accurate. Within large buildings, this meant obtaining detailed floor plans. The study found that these true
positions of residences could be tens of meters away from the position indicated by the maps (red, orange, and
yellow points are positions generated by different mapping systems). This is enough distance to put a home in a
completely different exposure category. The study also indicates that there is larger error in mapping homes closer to
highways.

Why is time-activity
important to consider?
When assigning trafficrelated pollutant exposure to
individuals based on where
they live, we must also
consider how much time they
spend at home. Figure 2 to
the right indicates that
people who are retired,
disabled, or unemployed
spend significantly more time
at home during the day than
those who are employed or
are attending school. The
people who lived closest to
the freeway spent more time
away from their homes,
possibly exposing them to
fewer pollutants.
Why is community support
important?

Figure 2. Graph showing the time-activity of people who are employed or fulltime students (top) and those who are retired, disabled or unemployed (bottom)
throughout the day. Individuals represented in the bottom graph spend more time
inside their homes and less time driving on highways during hours of peak traffic.
(Lane et al., 2013)

Communities play a central role in studies like this one. The information community members were able to provide,
such as floor plans for large multi-unit buildings helped researchers to identify an individual’s true place of residence.
As this study shows, using true locations is important to assigning a traffic-related air pollutant exposure.
Take-Away Point:
If data contain errors like those described here, we may obtain inaccurate results about the relationship between
exposure to traffic-related air pollutants and health.
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