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APPENDIX B. Table 3.B. Summary of measures of surrogates of exposure to traffic-related pollutants in some epidemiologic studies

Citation co NO, PM,, PM,, EC Other Pollutant measured & time Traffic measure Health outcome and

Study Location (BC) period approach for estimating
exposure to traffic pollution

Central and Other Fixed Monitoring Sites and Traffic Measures

(Gehring et al 2006) X X Central sites’ measurements. Proximity of residence | Respiratory symptoms in

North Rhine- (from One year and 5 year to major road (>10,000 | children.

Westphalia, Germany TSP) averages. cars/day). Exposure to traffic estimated
using the traffic proximity
measure. In some models the
proximity to road effects were
adjusted for the NO, effects
and vice versa.

(Gold et al 2005) X X X X SO, Fixed site within 0.5 km of the ST-segment depression in

Boston, subjects’ residences for CO, elderly.

Massachusetts PM,,, and BC; central state Exposure estimated using 5-hr

monitoring site for SO,, O,, and 12-hr daily pollutant
and NO,. Daily concentrations. BC used a
measurements. surrogate for traffic pollution.

(Lipfert et al 2006) X X X X 8O, Annual summaries of EPA air | Population and Mortality.

United States ozone quality and speciation data. housing density by zip- | Exposure estimated using each

sulfate code; annual average | density measure alone or in
PM: 510 vehicular traffic density | joint regression models. Some
(annual vehicle km analyses restricted to counties
traveled/unit of land) with NO, data.
by county.

(Schikowski et al X X Central monitoring stations Proximity of residence | Lung function and chronic

2005) (from from State Environment to nearest major road respiratory symptoms.

North-Rhine TSP) Agency (N=7) each located (>10,000 cars/day) Exposure estimated using

Westphalia, Germany within a 8 km grid. Annual dichotomized as <100 | traffic proximity measure.

mean concentrations and 5 m versus > 100 m.
year average for long-term
exposure were derived.

(Schwartz et al 2005) X X X X SO, Fixed sites within 1 km of Heart rate variability in elderly.

Boston, ozone, residence for CO, PM,,, BC; Exposure estimated using 1-hr

Massachusetts secondary | central monitoring sites for and 24-hr average pollutant

PM,s concentrations. BC used a

NO,, SO,, and ozone. Daily
measurements. Secondary
PM, , estimated by regressing
BC against PM, .

surrogate for traffic pollution.
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APPENDIX B. Table 3.B. Summary of measures of surrogates of exposure to traffic-related pollutants in some epidemiologic studies

Citation co NO, PM,, PM,, EC Other Pollutant measured & time Traffic measure Health outcome and
Study Location (BC) period approach for estimating
exposure to traffic pollution
(Roemer and van X X X X S0, Central monitoring Population stratified as | Mortality.
Wijnen, 2001) (from NO, measurements at urban living along roads with | Exposure estimated as
Amsterdam, the TSP) ozone background and traffic- >10,000 vehicles pollutant concentration at traffic
Netherlands influenced sites. Daily (traffic population) or sites or background sites for
averages. as living along roads total population and population
with fewer vehicles. stratified by traffic density.
Mobile Monitoring
(Adar et al 2007) X X PM Measurements from Heart rate variability in elderly.
St. Louis, Missouri number continuous sampling by a Exposure estimated as 5-, 30-,
mobile cart during trips in 60-minutes, and 4- or 24-hour
diesel bus, various activities, moving averages of pollutant
and in living facilities for 48 concentrations and by location
hours. (ie, on the bus and off the bus).
(Hirsch et al 1999) X X 8O, Measurements at monitoring Respiratory and allergic
Dresden, Germany benzene | stations, within a 1x1 km grid, symptoms in children.
ozone placed on caravans in each of Exposure estimated at home
the 182 grid points (29 in address and school location
dense traffic); 0.5 hour based on the annual mean of
samples were collected every the pollutant concentrations at
two weeks for a year (total 26 the nearest monitoring station
values per site). For a subset in each of the 4 geographical
of grids, samples were taken directions. The four values,
at each corner of the grid. weighted by the inverse of the
square of their distance to the
address, were averaged (for
each pollutant). Benzene was
used as the surrogate for
exposure to traffic pollution.
(Sekine et al 2004) X X Measurements from Traffic density on trunk | Pulmonary function in women.

Tokyo, Japan

monitoring stations at 0 m and
20 m from edge of trunk roads
with varying amounts of traffic
(8,000-32,000 vehicles/12 hr)
sampling for 3 consecutive
days every month from 1987-
1994.

roads (1990 data).

Subjects grouped into three
exposure groups based on
average pollutant
concentrations and traffic
density.
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APPENDIX B. Table 3.B. Summary of measures of surrogates of exposure to traffic-related pollutants in some epidemiologic studies

Citation
Study Location

co

NO

2

PM

10

PM

25

EC
(BC)

Other

Pollutant measured & time
period

Traffic measure

Health outcome and
approach for estimating
exposure to traffic pollution

Modeled Exposures

(Beelen et al 2008 and
2007; Brauer et al
2003)

The Netherlands

SO
NO

Central monitoring
measurements at regional
background sites used to
estimate regional background
concentrations (by distance
weighting); measurements at
urban monitoring sites used to
estimate urban background by
regression with estimated
regional background (and
predictors variables such as
locations of the monitors,
address density); sum of the
measurements = background.
Local traffic contribution
estimated from 40 monitoring
sites’ measurements of NO,,
PM,,, and BC, after
subtracting the background
component, in regression
models with the sum of

traffic intensity a buffer of
100m as predictor (as in
Brauer 2002 and 2003). Data
averaged over 5-year periods.

Traffic density on
nearest road; sum of
traffic density in a 100
m radius; proximity of
residence to a
motorway (<100 m) or
to a local road with
>10,000 vehicles/day
(<50 m).

All-cause, cardiopulmonary,
and cancer mortality.
Exposure to traffic-pollution
was assessed primarily using
the traffic measures at the
home address.

(Brauer et al 2002)
The Netherlands

Measurements at 40 individual
sites chosen to capture
variability in pollution from
traffic modeled at the
residence using GIS traffic
variables (# of high traffic
roads within 250 m of home
and medium traffic roads
within 1000 m radius) at the
subjects’ residences.
Measurements taken for four
2-week periods for one year.

Asthma, respiratory symptoms,
and allergies in children.
Exposure to traffic estimated as
the modeled concentrations
NO,, PM,,, and EC at the
residence.
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APPENDIX B. Table 3.B. Summary of measures of surrogates of exposure to traffic-related pollutants in some epidemiologic studies

Citation co NO, PM,, PM,, EC Other Pollutant measured & time Traffic measure Health outcome and
Study Location (BC) period approach for estimating
exposure to traffic pollution
(Brauer et al 2006) X X X Measurements at 40 sites (as Otitis media in children.
The Netherlands & in Gehring et al 2002) Exposure to traffic estimated as
Munich, Germany modeled at the residence the modeled concentrations
using GIS traffic variables for NO,, PM,,, and EC at the
each home (traffic, population, residence.
and building densities within a
buffer around the residence,
distance of residence to major
roads).
(Hoek et al 2002 and X X Same as Beelen et al 2008 for | Proximity of residence | All-cause mortality.
2001) regional and urban to freeway (<100 m) Long-term cumulative exposure
The Netherlands background concentrations and to major road (< estimated at the residence
estimates. Local traffic 50 m). based urban background +
contribution to pollutants local concentrations of traffic-
estimated using spatial related NO, or EC or the
measurements of NO, and BC proximity to road measure.
(Roorda-Knape et1998)
weighted based on distance of
the residence to a major road
and time downwind.
(Gehring et al 2002) X X X Measurements at 40 individual Respiratory symptoms.

Munich, Germany

sites chosen to capture
variability in pollution from
traffic modeled at the
residence using GIS traffic
variables (traffic, heavy
vehicle, household, and
population densities) at the
subjects’ residences.
Measurements taken for four
2-week periods for one year.

Exposure to traffic estimated as
the modeled concentrations
NO,, PM,,, and EC at the
residence .
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APPENDIX B. Table 3.B. Summary of measures of surrogates of exposure to traffic-related pollutants in some epidemiologic studies

Citation co NO, PM,, PM,, EC Other Pollutant measured & time Traffic measure Health outcome and

Study Location (BC) period approach for estimating

exposure to traffic pollution

(Morgenstern et al X X X Same as Gehring et al 2002 Distance of residence Development of asthma and

2006) for measurements. Estimates | to nearest main road allergy.

Munich, Germany of pollution from traffic at the (<50 m versus >50 m). | Exposure to traffic estimated as
residence made using GIS the modeled concentrations
traffic variables (distance of NO,, PM,, and EC at the
residence to nearest residence or the traffic
motorway, land use coverage, measure.
population density, and length
of rural roads within buffer).

(Nicolai et al 2003) X X benzene Measurements at 18 heavy GIS traffic variables: Lung function and airway

Munich, Germany traffic site and 16 low-to- average daily traffic responsiveness in children.
medium traffic sites modeled counts for all roads Exposure estimated based on
using car-traffic counts within 50 m, >50 m to modeled pollutant
and a weighting function, to 300 m, and >300 mto | concentrations at the home (as
account for the distance the subjects’ low, medium and high) or
between measurement point residences. volume of vehicles (low,
and street, together with street medium, high) < 50 m from the
characteristics (% of time with home versus rest of population
stop-and-go conditions in to those with no traffic counts
the segment). within 300 m of the residence.

(Rosenlund et al X X X X 80, Source-specific concentrations Acute myocardial infarction

2006) NO, at the homes (specifically Exposure estimated as mean

Stockholm, Sweden traffic and heating) estimated exposure over 30 years at the
from a dispersion model using home addresses. NO,, CO, and
emissions databases for PM,, were used as surrogates
different sources and of exposure to traffic pollution,
geographic coordinates. SO, as a surrogate for heating

sources.

Integrated Measure (Passive Monitoring)

(Sunyer et al 2006) X X Central site measurements Self-reported traffic Prevalence and incidence of

21 European cities (10
countries)

every second day for 2 weeks
each month for 18 months in
each city (annual mean).
Measurement of NO, outside
and inside each home for 2
weeks (annual mean).

intensity (cars, buses,
or trucks). Categories:
never, seldom,
frequent, constant.

bronchitis in adults.

Exposure estimated based on
NO, measurements outside the
residences or self-reported
traffic intensity.
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APPENDIX B. Table 3.B. Summary of measures of surrogates of exposure to traffic-related pollutants in some epidemiologic studies

Citation co NO, PM,, PM,, EC Other Pollutant measured & time Traffic measure Health outcome and
Study Location (BC) period approach for estimating
exposure to traffic pollution

(Gauderman et al X Measurements outside the Distance of residence | Asthma and wheeze in

2005) homes for two 2-week periods | to nearest freeway; children.

10 Southern California (summer & fall). Modeled annual average Exposure estimated using each

communities concentrations at the homes vehicle number on of the four approaches, that is
using a dispersion model roads <150m from the | measured or modeled NO,
(CALINE) that incorporated residence. concentration, distance to
distance to roadways, vehicle freeway, or traffic density.
counts, vehicle emission rates,
and meteorologic conditions.

Combination of Passive (Integrated) Monitoring + Modeling

(Kramer et al 2000) X 1) Personal monitoring. 2) Traffic counts on main | Atopic sensitization and allergy

West Germany Stationary monitoring at 158 roads to create a traffic | symptoms in children.
sampling points with 150- index (O=suburban, Exposure estimated as the time
200m spatial resolution 1=urban; + 1 to index if | weighted average of the NO,
interpolated to derive 2000-25000 vehicles concentration outside the
concentrations at each home; | or +2 if >25000 residence as in (2), as the
3) Stationary monitor vehicles). personal exposure calculated
measurements in four as in (3) or as traffic counts for
microenvironments (in homes the urban and the total (urban
and schools, outside homes, plus suburban) populations.
and near main roads) Correlations between these
combined with time-activity concentrations and the traffic
diaries to obtain an indirect index were estimated.
measure of personal
exposure. All samples were
collected during a 1-week
period in different seasons.

(Zmirou et al 2004) X X NO Fixed site monitoring Traffic exposure Incidence of asthma in

Five cities in France

measurement used to derive
annual outdoor background
concentrations.

estimated as the ratio
of the yearly average
traffic density with the
distance of the road to
the home and school
(for the nearest major
road within 300 m of
each address).

children.

Lifetime exposure estimated
using the traffic metric
[(vehicle/day)/m] by tertile.
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APPENDIX B. Table 3.B. Summary of measures of surrogates of exposure to traffic-related pollutants in some epidemiologic studies

Citation co
Study Location

EC

(BC)

Pollutant measured & time
period

Traffic measure

Health outcome and
approach for estimating
exposure to traffic pollution

Surrogate Measure for Traffic

(Bayer-Oglesby et al
2006)
Switzerland

Distance (by GIS) of
each home to the
nearest major road or
highway within a 200
m buffer and road
length within the
buffer.

Reported respiratory symptoms
in adults.

Exposure estimated based on
either distance or road length.

(Yang et al 2002)
Taiwan

Monitors placed in school.

Children attending a
school located within
150 m from a highway
and living within 500 m
of the same highway
(compared to children
attending a school
within 1500 m from the
highway and living at
1000 to 2000 m from
the highway).

Reported respiratory symptoms
in children.

Exposure estimated based on
location of school relative to
highway.
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