Global and Regional estimates of the

Burden Due to Ambient Air Pollution:
results from GBD 2013

1ST AFRICA/MIDDLE-EAST EXPERT MEETING AND

WORKSHOP ON THE HEALTH IMPACT OF AIRBORNE
DUST

November 3, 2013

Aaron J Cohen
Health Effects Institute

on behalf of the Global Burden of Disease
Collaboration



The Global Burden of Disease (GBD) 2013

Systematic effort to quantify the magnitude of health loss from
over 200 disease and injuries in 188 countries around the world
from 1990 to 2013 with subnational estimates for China
(provincial-level), Mexico and UK

Burden measured as “"Disability Adjusted Life Years” (DALYS) —
lost years of healthy life-and Deaths in a given year

Estimates burden of disease due to 78 risk factors, e.g. smoking,
diet, high blood pressure, overweight, ambient and household air
pollution

Major GBD 2013 results for Mortality, Healthy Life Expectancy and
Years Lived with Disability , and Risk Factor burden published in
The Lancet 2014-2015

Data and results publically available at:


http://vizhub.healthdata.org/gbd-compare/
http://vizhub.healthdata.org/gbd-compare/
http://vizhub.healthdata.org/gbd-compare/
http://vizhub.healthdata.org/gbd-compare/

GBD collaborative measurement model

Over 1,000 collaborators from 108 countries
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Leading Global and North African/Middle Eastern Causes

of Death 1990-2013

1 Ischemic heart disease
2 Cerebrovascular disease
3 Lower respiratory infections
4 Diarrheal diseases
5 COPD
6 Tuberculosis
7 Neonatal preterm birth
8 Road injuries
Lung cancer
Malaria
1 Neonatal encephalopathy
Alzheimer disease
3 Stomach cancer
4 Congenital anomalies
Self-harm
16 Diabetes
7 Hypertensive heart disease
Other neonatal
9 Drowning
) Measles
1 Liver cancer
4 Colorectal cancer
7 Chronic kidney disease

HIV/AIDS

TGS Orline Deeermee 16

North Africa and Middle East

Both sexes, All ages, Deaths per 100,000

1990 rank

1 Ischemic heart disease

2 Lower respiratory infect

3 Neonatal preterm birth

4 Diarrheal diseases

5 Hemorrhagic stroke

6 Ischemic stroke

7 COPD

8 Other cardiovascular

9 Congenital heart

10 Diabetes

11 Hypertensive heart disease
12 Motor vehicle road inj

13 Other congenital

14 Cirrhosis hepatitis C

15 Alzheimer disease

16 Neonatal encephalopathy
17 Lung cancer

18 Other neonatal

19 Nature disaster

20 Measles

24 Stomach cancer

26 Cirrhosis hepatitis B
32 Other CKD

34 Hypertensive CKD

42 War & legal intervention

2013 rank

1 Ischemic heart disease
2 Ischemic stroke

3 Hemorrhagic stroke

4 COPD

5 Diabetes

6 Lower respiratory infect

7 Alzheimer disease

| 8 Neonatal preterm birth

9 Hypertensive heart disease
10 Other cardiovascular

11 Lung cancer

12 Motor vehicle road inj
13 Cirrhosis hepatitis C

14 Congenital heart

15 War & legal intervention
16 Other congenital

17 Other CKD

18 Stomach cancer

19 Hypertensive CKD

20 Cirrhosis hepatitis B

| 22 Diarrheal diseases

{ 33 Other neonatal

137 Neonatal encephalopathy
[88 Measles

180 Nature disaster

Communicable, maternal,
neonatal, and nutritional
diseases

Non-communicable diseases
Injuries

Institute for Health Metrics and Evaluation (IHME). GBD Compare. Seattle, WA: IHME, University of
Was hington, 2015. Available from http://vizhub.healthdata.org/gbd -compare . (Accessed 10/29/15)




Estimating the Global Burden of
Disease due to Ambient Air Pollution
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A Mortality Risk Model for the Global Burden of
Ambient PM, .

Nearly all epidemiologic studies of long-term exposure to PM, 5
and mortality from chronic disease have been conducted in the
US and Western Europe at PM, . 5ug/m3to 30pg/m3

Need new models to estimate risk over the entire global range up
with annual average PM, 5 greater than 100 pg/m?in East and
South Asia and other regions

Estimate risk across the full global range of PM, - concentrations
by integrating epidemiologic evidence on risk of mortality from
major sources of exposure to PM, .

active smoking

second-hand smoke

household burning of solid fuels
ambient PM, .

Key assumption: risk is a function of PM, - inhaled dose
regardless of PM source



GBD 2013 IER Risk Models

Risk models for IHD, stroke, lung
cancer, and COPD mortality in
adults include 13 epidemiologic
studies of ambient PM, ; air
pollution

CVD risk models are nonlinear,
with a steep increase in risk at low
exposures and flattening out at
higher exposures. Lung cancer risk
models are more nearly linear

Counterfactual level (TMREL) ~7
Hg/m3 - based on evidence from
multiple large epidemiologic
studies

Uncertainty in risk model
parameters, estimated using
Bayesian methods, contributes to
total uncertainty in air pollution
burden estimates along with
uncertainty in estimated exposure
and baseline mortality rates

TMREL ~7 pg/m?3

exposure



GBD 2010
Regional dust sensitivity Estimated 2005 annual average PM, .

analysis (Lim et al. 7he concentrations (ug/m3)
Lancet 2012)

- Sensitivity analysis with an
alternative theoretical-
minimum-risk exposure
distribution that included the
effect of regional dust
particulate matter. Dusty grid
cells were identified as those
with an ambient air
concentration of PM,.; of 36
Hg/m?3 or more and where the Estimated 2005 annual average PM,
dust fraction from the TM5 concentrations (ng/m3) — No Dust
chemical transport model was
50% or more

Global burden (DALYS)
decreased by 2% but larger
reductions in NA/MER

* Not repeated for GBD 2013

PM2.5 (ug/m3) 2-5 [[]15-2
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-2




Global and North African/Middle Eastern Mortality Risk Factors 1990-
2013
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5 High fasting plasma glud
6 Unsafe water source
|7 Diet high in sodium
8 Ambient particulate mat

9 High total cholesterol

110 Diet low in fruits

Hl Non-exclusive breastfe
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14 Unsafe sanitation

15 Low glomerular filtratiol
!16 Diet low in vegetables
[17 Diet low in seafood om

18 Household air pollution
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High blood pressure 3
High body-mass index -
Smoking
High fasting plasma glucose 4
High sodium
High total cholesterol -
Low physical activity
Ambient particulate matter 5
Low fruit o
Low whole grains
Low glomerular filtration -
Low vegetables
Low omega-3 4
Low nuts and seeds -
Low fiber H
Alcohol use
Lead
Low PUFA -
Unsafe water
Household air pollution
Childhood wasting -
Secondhand smoke
High trans fat
Drug use -
Partial breastfeeding
Unsafe sanitation -
Unsafe sex -
Handwashing <
Low bone mineral density -
Ozone
Occupational injury o
Iron deficiency 5
COccupational particulates
High sweetened beverages
Childhood stunting —
Radon -
Childhood underweight
Occupational asbestos
High red meat
Suboptimal calcium
High processed meat -
Intimate partner violence o
Low milk -
Discontinued breastfeeding 4
Vitamin A deficiency -

Occupational diesel §

MNorth Africa and Middle East, Both sexes, All ages, 2013

T
200k

300k
Deaths

T
500k

HIV/AIDS & tuberculosis
Diarrhea/LRI/other
NTDs & malaria
I Maternal disorders
INthl'atE.I disorders
[ nutritional deficiencies
It'J[hc_" group |
Neoplasms
Cardiovascular diseases
Chronic respiratory
ICirrI']u'_-'.is
IDiges'-_i\.fe diseases
Neurological disorders
Mental & substance use
Diabetes/urog/blood/endo
II\-‘.usculoskeIetaI disorders
IDthe’ hon-communicable
Transport injuries
Unintentional inj
|self-harm & viclence
JWar & disaster
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Increasing Burden of Disease 1990-2013

North Africa and Middle East
Cardiovascular diseases
Both sexes, All ages

Percent of total deaths
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Top Mortality Risk Factors in 2013 by National Income in the Arab

High blood pressure 3

High body-mass index
High fasting plasma glucose -
High sodium -

Low glomerular filtration
Low physical activity -
Ambient particulate matter
High total cholesterol 4
Smoking -

Low whole grains
Low fruit 4
Low vegetables -
Low nuts and seeds
Low omega-3
Low fiber -
Alcohol use -

Low PUFA
Low bone mineral density
Secondhand smoke
High trans fat -
Drug use
Unsafe water -
Lead

High blood pressure
High body-mass index -
High fasting plasma glucose
Smoking -
Unsafe water -
Household air pollution -
Low fruit 4
Ambient particulate matter -
High sodium
Unsafe sanitation
Low vegetables
Low physical activity -
Low glomerular filtration -
Low whole grains
Lead
High total cholesterol 4
Low nuts and seeds -
Handwashing
Childhood wasting
Low omega-3
Unsafe sex
Low PUFA

World

Arab World - High Income, Both sexes, Age-standardized, 2013

Low fiber 4
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Arab World - Low Income, Both sexes, Age-standardized, 2013
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HIV/AIDS & tuberculosis
Diarrhea/LRI/other
NTDs & malaria
Maternal disorders
INccvt‘aIa.I disorders
lN;,mHonal deficiencies
I()”]fj" group |
Neoplasms
Cardiovascular diseases
Chronic respiratory
I Cirrhosis
IDigesLive diseases
Neurological disorders
Mental & substance use
Diabetes/urog/blood/endo
Irv’ustuloskeletal disorders

lother non-communicable

HIV/AIDS & tuberculosis
Diarrhea/LRI/other
NTDs & malaria
Maternal disorders
INeonatal disorders
|N‘utrzt|ona! deficiencies
Jother group |
Neoplasms
Cardiovascular dise
Chronic respiratory
I Cirrhosis
|Digestive diseases
Neurological disorders
Mental & substance use
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Summary

o Cardiovascular disease and other diseases affected by air pollution
are among the top causes of mortality and lost years of healthy life
in the region

e PM, ; air pollution is an important source of disease burden in the
region and its importance has increased in the last two decades,
driven by both increasing levels of exposure and cardiovascular
disease

 Populations of low-income Arab countries have almost twice the
age-adjusted rate of mortality due to PM, ; exposure than high-
income Arab countries, and household air pollution contributes
significantly to burden in low-income Arab countries
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For more information on the GBD
Collaboration contact:

Aaron Cohen at HEI

Institute for Health Metrics and
Evaluation



