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APERG Research Presentation

Assessment of personal exposure levels and composition of particulate matter
and their associated health impacts in individuals traveling to selected global

Megacities from New York City



Background

Different cities in the world have different air pollution concentrations and profiles

Students who have traveled abroad, staff who have gone to work in Shanghai and
other cities have complained of throat irritation, cough and wheeze upon arriving

at these cities

This thesis project takes advantage of a natural test scenario where pollutant
concentrations and composition varies within a matter of hours



New Delhi
PM, ¢ Annual Mean = 153 pg/m3
PM,, Annual Mean = 286 pg/m?3

Beijing
PM, ¢ Annual Mean =56 pg/m?3
PM,, Annual Mean = 121pug/m3

London
PM, c Annual Mean = 16 pg/m?3

Shanghai

PM,, Annual Mean =23 ug/m3 £
- PM, c Annual Mean = 36 pg/m?3

PM,, Annual Mean = 22 pg/m3 PM,, Annual Mean = 79 ug/m3




Previous studies

Can Particulate Pollution Affect Lung Function in Healthy Adults?

By almost any measure, the Clean Air Act and its amendments

The study shows that the lung function of middle-aged men and

have to be considered one of the most significant and arguably women may also be reduced by long-term exposure to air pollution

successful piec
times (1). Air
passage, and ¢
matter (PM2.5
declined by a
Because these
and cardiac di
significant hea
reduced air po
Despite these i
still live in are
pollution is co
In this issu
report that eve:

The research des
Health and Envirc
approved for publ
1o represent Ager

610

Short-Term Exposure to Air Pollution and Lung

Function in the Framingham Heart Study

Mary B. Rice'-?, Petter L. Ljungman'-, Elissa H. Wilker', Diane R. Gold? Joel D. Schwartz?, Petros Koutrakis®,
George R. Washko®®, George T. 0’Connor®’, and Murray A. Mittleman'

'Cardiovascular Epide
and Critical Care Unit,
Stockholm, Sweden; *
Critical Care Medicine |
Institute’s Frarmingharm)
of Medicine, Boston,

Rationale: Short-term

diated with lower lung|
these associations are
within current U.S. Env
Objfectives: To examing
standards and lung fu
Methods: We includ
Offspring and Third ¢
Harvard Supersite mo
nations, 1995-2011)
day pollutant levels in
lung function (FEV, a
ulate matter less than
{NO;), and ozone (05
ity Index to exposure
relationships betweer
1,2, 3,5, and 7 days b
Measurements and Mail
inthe “mederate” ran|
with a 20.1-ml lower
—-33.4, —6.9), a 30.6-
and a 55.7-ml lower F
with the “good” rangd
MO, and O, before test)

{Received in onginal fam A
Supported by U.S. Enwi
ROE34798. Further supp
grants NOT-HC 25195, 1
MNatignal Institute of Erwi
and PI0ESO0O002. Suppol
ish Council for Workina Lj

Jduosnuep Joyiny vd-HIN

JISNUEW JoUINY Yd-HIN

Environ Res. 2014 August ; 133: 4-11. doi:10.1016/).envres.2014.05.006.

Peak Expiratory Flow, Breath Rate and Blood Pressure in Adults
with Changes in Particulate Matter Air Pollution during the
Beijing Olympics: A Panel Study

Lina Mu'{ . _ _ .
Browne? e e T ms (T rirricie Ao

R. B , - FIBRE TOXICOLOGY
. Bonne

'Departm RESEARCH

University| ] ] - - Opan Access
2Departm: Air pollution exposure and lung function in

Beijing, C highly exposed subjects in Beijing, China:
a repeated-measure study

*Departrmy
Buffalo. B Andrea A Baccarelli', Yinan Zheng?, Xiao Zhang®, Dou Chang®, Lei Liu®, Katherine Rose Wolf®, Zhou Zhang®,
1 Y 3 2 .7 c - a* N
John P McCracken', Anaité Diaz®, Pier Alberto Bertazzi’, Joel Schwanz', Sheng Wang®, Choong-Min Kang',
Batrag rakic! i L
“Departmq etros Koutrakis' and Lifang Hou
Biomedics
Abstract
5DE‘P8I'TTT'II Background: Exposure to ambient particulate matter (PM) has been assodated with reduced lung function
Elermental components of PM have been suggested to hawve critical roles in PM toxicity, but their contribution to
EDepartmq respiratory effects remains under-investigated. We evaluated the effects of traffic-related PM. s and its elementa

compenents on lung function in two highly exposed groups of healthy adults in Beijing, China.
Methods: The Beijing Truck Driver Air Pollution Study (BTDAS) included 60 truck drivers and 80 office workers

evaluated in 2008. On two days separated by 1-2 weeks, we measured lung function at the end of the work day,
personal PM. ., and nine elemental components of PM.s during eight hours of work, ie, elemental carbon (EC),
notassium i

ulfur (S) iron (Fel silicon (S aluminum (AN 7ine (7 cium (Cal and




Aim and Design

* Main hypothesis: Exposure to varying levels of inhaled PM adversely

impacts the cardiopulmonary system in individuals who travel abroad.

* Overall Design

50 non-smoking study subjects

Traveling from NY/ NJ city area to selected cities abroad: London, Shanghai,
Beijing, Prague + (New Delhi, Mexico City)

Cities chosen based on pollution levels, frequency of travel/number of
travelers from NYC to the respective city

Personal exposures and health endpoints measured
Questionnaire and notes to record symptoms and special events

Airbeams were pre-calibrated using CAPS



Methods

— Methods
* Subjects were trained to use basic pulmonary function testing equipment

* Data collection - one week prior to departure, continue during the stay

abroad, and one week after arriving back in NYC
 PM Data — Airbeam, Central Monitor and gravimetric filters
* Health endpoints (morning and evening):
Force Expiratory Volume in 1 second (FEV,)
Peak Expiratory Flow (PEF)
Blood Pressure
Heart Rate and HR variability

e Questionnaire and notes to record symptoms



Preliminary Data

Mean PEF in participants who traveled to cities more polluted than NY
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The results of this pilot study indicate that travel to cities with significantly higher
pollution than one’s home city can have acute impacts on the cardiopulmonary
system

Future analysis of PM data from filters and BP, HRV and symptom data

Support a concern for the potential for adverse health effects due to air pollution
while traveling abroad



Issues Anticipated

Unusually high or low levels of PM for in cities that are atypical — e.g. Very low pollution in
Beijing and Shanghai during some seasons

Weather conditions such as rain that can affect PM levels as well as subject behavior and
mobility

Subjects might be involved in other activities that might affect overall health and lung
function

Airbeam might overestimate or underestimate outdoor pollutant concentrations

Limited PM samples and composition might not reflect a city’s PM (spatial and temporal
issues)



