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The Global Burden of Disease (GBD 2010)

o A systematic scientific effort to measure the
magnitude of health loss from disease and injuries In
187 countries around the world from 1990 to 2010

» Analyzed risk factors associated with disease such
as smoking, diet, high blood pressure, air pollution,

overweight

* Newest version published in December,

2012 special triple issue of The Lancet
« HEI led outdoor air pollution analysis

http://www.thelancet.com/themed/global-burden-of disease
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The Global Burden of Disease Study 2010




GBD 2010 Air Pollution Analysis:
Focused on Particulate Matter (PM)

» High levels of PM (> 500 ng/m3)
known to cause premature death
* .0. London 1952

« Many studies in US, Europe, have
found association of PM with
mortality at much lower levels

* No evidence of a “threshold” (safe level) London at Noon,

» Key new information: pecember 1952

* Increasing local studies in Asia,
Latin America confirm local effects
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Latin America in a Global Context
(Worldwide results on Daily Changes in PM,, and Daily Mortality)

Increase in Mortality (%)
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9 Californian cities (PM, ;)

: (Ostro et al. 2006)

P 10 U.S cities (PM,,)

(Schwartz 2000, Schwartz and Coull 2003)

; APHENA, 12 Canadian cities (PM, )
(Katsouyanni et al. 2009)

(Schwartz 2004)
(Katsouyanni et al. 2009)

® 14 U.S cities, case-crossover (PM,)
@ APHENA, 90 U.S. cities (PM,)

o APHENA, 22 European cities (PM,)

(Katsouyanni et al. 2009)

, PAPA Combined Analysis, 4 Asian Cities (PM,)

(Wong et al. 2008)

P ESCALA, 9 Latin American cities (PM,)

(Romieu et al. 2011)

Per 10 ug/m? increase in PM

ESCALA-Estudio de Salud
y Contaminacion del Aire en

Latinoameérica
(HEI Study in 9 Cities in Brazil,
Mexico, Chile)

/

The effects of air
pollution in Latin
America are very
similar to those
around the world ...




New GBD 2010
Results

(Based on local and global
studies of PM Effects)

Significant Effects In
Mexico
13,600 Premature deaths
320,000 Healthy Years of
Life Lost (DALY'’s)

http://www.thelancet.com/themed/global-
burden-of disease
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injury attributable to 67 risk factors and risk factor clusters
in 21 regions, 1990-2010: a systematic analysis for the
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Summary

Background Quantification of the disease burden caused by different risks informs prevention by providing an
account of health loss different to that provided by a disease-by-disease analysis. No complete revision of global
disease burden caused by risk factors has been done since a comparative risk assessment in 2000, and no previous
analysis has assessed changes in burden attributable to risk factors over time.
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d deaths and disability-adjusted life years (DALYs; sum of years lived with disability [YLD] and
years of life lost [YLL]) atmbutzble to the mdcpendcnt effects of 67 risk factors and clusters of risk factors for 21 regions
in 1990 and 2010. We esti: p distributi for each year, reglon, sex, and age group, and relative risks per
unit of exp by ically reviewing and syntt blished and blished data. We used these estimates,
together with estimates of cause-specific dea!hs and DALYs ﬁ’om the Global Burden of Disease Study 2010, to calculate
the burden attributable to each risk factor exp c d with the tk ical-mini risk We
incorporated uncertainty in disease burden, relative risks, and exposures into our estimates of attributable burden

Findings In 2010, the three leading risk factors for global disease burden were high blood pressure (7:0%
[95% uncertainty interval 6-2-7 - 7] of global DALYs), tobacco smoking including second-hand smoke (6 -3% [5-5-7-0]),
and alcohol use (5:-5% [5-0-5-9]). In 1990, the leading risks were childhood underweight (7-9% [6-8-9-4]),
household air pollution from solid fuels (HAP; 7-0% [5-6-8-3]), and tobacco smoking including second-hand
smoke (6:1% [5-4-6-8]). Dietary risk factors and physical inactivity collectively accounted for 10-0% (95%
UI 9-2-10-8) of global DALYs in 2010, with the most prominent dietary risks being diets low in fruits and those high

in sodlum Several risks that primarily affect childhood ¢ icable di including unimp d water and

2224

and childhood micronutrient deficiencies, fell in rank between 1990 and 2010, with unimproved water
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A Major Source of PM (...AND Black Carbon):
Old Diesel

Primary health concern: effects on the heart from
exposure to PM from older diesel

« Significant effects on mortality, life expectancy
Strong evidence of respiratory effects:

» reduced lung function, respiratory irritation, asthma
exacerbation

New: IARC (WHO) Review of diesel carcinogenicity
June 2012

» Diesel now classified as a “Known Human Carcinogen”

Exposure to old

diesel p?rvaSIVG s WHO says diesel exhaust causes cancer
developing At

countries

+  The decision could pressure governments to impose stricter limits on emissions
+  Previously, there was no clear evidence linking diesel exhaust to higher cancer rates

(CNN) -- Exhaust from diesel engines can cause cancer, a prominent global cancer group that's part
of the World Health Organization said Tuesday.

The decision could put pressure on governments to introduce stricter limits on emissions, especially
to protect workers who are exposed to diesel exhaust while on the job.



New Diesel: Hope for the future
HEI Tests: New Diesel Technology* vs. Old Diesel

(*Requires ultralow sulfur diesel, particle filters)
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Dramatic Reductions
- 98% reduction in mass

- 90% - 99% reduction in Ultrafines
- Substantial reduction in carbon

- Most cancer-causing chemicals now
below “limits of detection”

Source: Khalek 2011
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