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Global Burden of Disease Study Goals

1. Provide valid, reliable, timely and local assessments of
the state of health and trends of all populations in the
world at national or subnational level.

7. Communicate effectively these results to the scientific
community, health decision-makers, the media, and the

public.
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Global Burden of Disease Study Goals
To achieve these goals, we need to
1. Identify, access and analyze the world’s data on health

2. Use the best methods and where needed innovate the
methods used to synthesize and analyze health data

3. Create a vibrant global collaboration to tap into
expertise relevant to the GBD around the world.
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Global Burden of Disease

1. A systematic, scientific effort to quantify the comparative
magnitude of health loss from all major diseases, injuries, and risk
factors by age, sex, and population and over time.

2. 195 countries and territories from 1990 to present. Sub-national
assessments for some countries (e.g. China, Mexico, UK, US,
Brazil, Japan, India, Saudi Arabia, Kenya, South Africa)

3. 306 diseases and injuries, 2,337 sequelae, 79 risk factors or
clusters of risk factors.

4. Updated annually; release planned for September each year.

5. Findings published in major medical journals (Science, The Lancet,
JAMA, New England Journal of Medicine, PLOS Medicine), policy
reports, and online data visualizations.
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A global study with a global network of
investigators: 1,656 investigators, 119 countries
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GBD Data and Model Flow Chart
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Multiple metrics for health

1. Traditional metrics: Disease and injury prevalence and
Incidence, death numbers and rates.

2. Years of life lost due to premature mortality (YLLs) — count
the number of years lost at each age compared to a
reference life expectancy of 86 at birth.

3. Years lived with disability (YLDs) for a cause in an age-sex
group equals the prevalence of the condition times the
disability weight for that condition.

4. Disability-adjusted life years (DALYs) are the sum of YLLs
and YLDs and are an overall metric of the burden of disease.

5. Healthy life expectancy (HALE) is a positive summary
measure counting the expected years of life in full health.
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Some core GBD methods
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Open Access
Algorithms for enhancing public health utility of
national causes-of-death data

1. Cause of death garbage code analysis —
redistribution of causes that cannot be
underlying cause of death.

et GCs 10 tge coses o esch a0 50 9

Modeling causes of death: an integrated

2. Cause of death ensemble modeling (CODEm)

3. Bayesian meta-regression of available
incidence, prevalence, cause-specific mortality
data using DisMod-MR 2.0.

4. Comorbidity microsimulation to estimate co-
occurrence of multiple sequelae.

AN INTEGRATIVE METAREGRESSION

FRAMEWORK FOR DESCRIFTIVE

5. Joint risk factor analysis
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Risk hierarchy

Suboptimal breastfeeding Unsafe water source
Childhood undernutrition
Iron deficiency

Vitamin A deficiency

Zinc deficiency

Unsafe sanitation
No handwashing with soap

Ambient particulate matter pollution
Household air pollution from solid fuels

Smoking

Second-hand smoke Ambient ozone pollution
Alcohol use Residential radon

Drug use Lead exposure

Diet low in fruits
Diet low in vegetables
Diet low in whole grains
Diet low in nuts and seeds
Diet low in milk

Diet high in red meat

Diet high in processed meat Occupational ergonomic factors
Diet high in sugar-sweetened beverages

Diet low in fiber

Diet suboptimal in calcium

Diet low in seafood omega-3 fatty acids

Diet low in polyunsaturated fatty acids

Diet high in trans fatty acids

Diet high in sodium

Occupational carcinogens

Occupational asthmagens

Occupational particulate matter, gases, and fumes
Occupational noise

Occupational injuries

Childhood sexual abuse
Intimate partner violence 13 Institute for Health Metrics and Evaluation




On-line catalog with metadata on 50,000+
GBD sources

IHME | GHDx | GBD Compare [Search | @ Login
THME G H DX Global Health Data Exchange
Discover the World's Health Data

l Home Country Profiles Series and Systems Organizations Keywords IHME Data About the GHDx Help

Global Health Data Exchange Recent IHME Datasets

Welcome to the GHDXx, the world’s most comprehensive catalog of surveys, censuses, vital statistics, and other health-related data. Palestine Nutrition Survey 2002
It's the place to start your health data search. Learn more about the catalog in GHDx Help.
World Taxation and Price Guide 1994
* GBD 2013 data downloads

* GBD 2013 MDG data downloads Brazil Medical Sanitary Assistance Survey
« All IHME data 2009

Data made available for download by IHME can be used, shared, modified, or built upon via the Open Data Commons Attribution

License. Please refer to our terms and conditions for additional details. Kuwait,World Health;Survey:2008:2010

Sri Lanka Demographic and Health Survey
~ 2000
Search Data Country Profile

Australia National Children's Nutrition and

Afghanistan - Physical Activity Survey 2007

Advanced search >>> Search view all B} Subscribe

e By Data Type

® By Keyword

® By Organization

® By Survey Family, Series or Systems

¢ Contact Us
e Data Sites We Love
e IHME Data Visualizations &

Institute for Health Metrics and Evaluation
2301 Fifth Ave., Suite 600, Seattle, WA 98121, USA

Tel: +1.206.897.2800 Fax: +1.206.897.2899
© 2015 University of Washington @
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Some GBD 2013 publications

Global, regional, and national incidence, prevalence, and
years lived with disability for 301 acute and chronic diseases
and injuries in 188 countries, 1990-2013: a systematic
analysis for the Global Burden of Disease Study 2013

Global Burden of Disease Study 2013 Collaborators*
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eview & Education

Special Communication
CrossVark

The Global Burden of Cancer 2013

Global Burden of Disease Cancer Collaboration

IMPORTANCE Cancer is among the leading causes of dez

control strategies.

OBJECTIVE To estimate mortality incidence, yearslived

Summary
Background
with disabil
Disease Stu
188 countric

Global, regional, and national comparative risk assessment
of 79 behavioural, environmental and occupational, and
metabolic risks or clusters of risks in 188 countries,

Methods Es
:ﬁi};ggiﬁ 1990-2013: a systematic analysis for the Global Burden of

Disease Study 2013

GBD 2013 Risk Factors Collaborators*

severity spli
cause and ir

from 1990 10 2013.

lost (YLLs), and disability-adjusted ife-years (DALYS) for

bal Burde

Estimates of Global and Regional Premature

Cardiovascular Mortality in 2025

the Gle Gregory A. Roth, MD, MPH; Grant Nguyen, BA; Mohammad H. Forouzanfar, MD, PhD;

@®

CrossMiark
system data, verbal

momlnty incidence (M) ratios. Sources for cause of =

sources.

Ali H. Mokdad, PhD; Mohsen Naghavi, MD, PhD; Christopher J.L. Murray, MD, DPhil

Global, regional, and national age-sex specific all-causeand @ "\
cause-specific mortality for 240 causes of death, 1990-2013: o
a systematic analysis for the Global Burden of Disease

Study 2013

blished Online

ptember 11, 2015
tpi/dx.doi.org/101016/
140-6736(15)00128-2

From the Institue o Health Metries and
Eraluaton, Uriversity of Washington,
Seattle (CJ.LM); and the Universiy of
Melbourne, School of Population and
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(DL, Address reprnt requests 10 Or.

The NEW ENGLAND JOURNAL of MEDICINE

member states have agreed to reduce premature cardiovascular disease (CVD) mortality 25%
lended. We produced estimates to show how selected risk
ions and countries.

ative risk data from the Global Burden of Disease, Risk
lity for 188 countries upto the year 2025. We disaggregated
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table and unattributable to hypertension, tobacce smoking,
wopulation-atiributable fraction. Risk factors were projected

GLosaAL HEALTH
Measuring the Global Burden of Disease

Christopher J.L. Murray, M.D., D.Phil,, and Alan D. Lopez, Ph.D,

“TIS DIFFICULTTO DELIVER EFFECTIVE.
without knovwing their diagnoses: likew

s necessary to understand the ke chal
health and how these challenges are changi
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eOnline/Comment i Metries
‘pidcoi org/10.1016/ and Evaluation, 2301 Fifth Ave., Suie 600,

Seattle, WA 98121, or at clm@uw.edu.
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N Engl) Med 2013,365:048.57.
DO 10.1056/NEMraL201S34
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GBD 2013 Mortality and Caus

Global, regional, and national disability-adjusted life years
(DALYs) for 306 diseases and injuries and healthy life
expectancy (HALE) for 188 countries, 1990-2013: quantifying
the epidemiological transition

Summary

Background Up-to-date «
essential for the formati
2013 (GBD 2013) we esti
whether there is epidem

Methods We estimated ag

accuracy applied to an ul gy 2013 pALYs and HALE Collaborators*

death as in the GBD 2010

an updated verbal autops) Summa

Turkey, and Russia. We © Background The Global EurdenufDlsmse Study 2013 (GBD 2013) aims o bring together all available epidemiological data
strategies across the 240 ¢ using a coherent ion methods, and transparent data sources to enable

comparisons of health loss over time and across causes, age—sex groups, and countries. The GBD can be used to generate

summary measures such as disabilty-adjusted lieyears (DALYS) and healthy lie expectancy (HALE) that make possile
of broad epidemiological patterns across countries and time. These summary measures can

alsohe used to quantify the c of variation in epidemiology that is related to sociodemographic development.

sufficient information. T
prevalence studies. For
approach. We ¢ d1
all pairs of countries (Gin

Methods We used the published GBD 2013 data for age-specific mortality, years of life lost due to premature mortality
(YLLs), and years lived with disability (YLDs) to calculate DALYs and HALE for 1990, 1995, 2000, 2005, 2010, and 2013
for 188 countries, We calculated HALE using the Sullivan method; 95% uncertainty intervals (Uls) represent
uncertainty in age-specific death rates and YLDs per person for each country, age, sex, and year. We estimated DALYs
for 306 causes for each country as the sum onLLs and YLDs; 95% Uls represent uncertainty in YLL and YLD rates.
We quantified patterns of the epids logical ition with a ¢ ite indicator of sociodemographic status,
which we constructed from income per person, average years of schooling after age 15 years, and the total fertility rate
and mean age of the population. We applied hierarchical regression to DALY rates by cause across countries to
decompose variance related to the sociodemographic status variable, country, and time.
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enchmarking using the GBD:

nited Kingdom

Based on demand from
Jeremy Hunt, Secretary
of State for Health, GBD
2010 used to benchmark
the UK with western
Europe.

Public Health England —
GBD collaboration to
study sub-national BoD.
Findings released
September 2015.
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Total DALYs, crude DALY rates, and age-
standardised DALY rates from 1990 to 2013
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Data viz

www.healthdata.org
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Are diet effects over-estimated?

1) Diet components and joint effects
based on meta-analyses of cohort
studies and randomized trials

(mortality and intermediate W il ———————
Tobacco | |
OUtcomeS ) . High blood pressure -

Alcohol & drug use

[
. . High fas?ing plasma glucose - -._
2 ) Huge potential health gains b~

Low glomerular filtration

through diet modification but o

substantial controversy about “‘M?

magnitude of the effects in the ..o

clinical community. B S S
3 ) More systematic capture of all

cohort studies and internal

validation of combined diet effects

on mortality should be undertaken
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Integrated exposure response curve (IER)

GBD Compare | Viz Hub

1 ) Relative risk curve as a function of ? Bt saxas, A s3es, 3033, Prcantof ot DALY @
PM2.5 constructed from pooling data
from ambient air pollution, indoor air
pollution, second-hand smoke and
tobacco studies for CVD and chronic
respiratory outcomes.
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2 ) Ambient air pollution studies show
excess risk at low levels PM 2.5
leading to a concave risk curve.

3) Policy implication is that health gains
from reducing high levels of PM2.5 to
moderate is quite small but gains
from moderate to low are large.
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Systolic blood pressure

1) GBD 2013 relative risks based on meta-analysis of
pooled cohort and trial data show excess risk for
SBP>110-115 mm Hg.

2 ) JNC8 argued that benefits unclear below SBP 150.

3) SPRINT results confirm magnitude of SBP results
quantified in the GBD.

4)HOPE-3 questions benefits in those without disease
and SBP below 130
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Salt and mortality: implications of PURE

1) GBD 2013 considerable
debate within collaboration
on the theoretical minimum  :
risk level (TMREL) for salt —
level below which there isno | | } }
R l

further benefit.

2 ) IOM review and then PURE
findings led to widening
uncertainty interval for
TMREL from 1gm Na/day to
5gm Na/day.

.............
|||||||||
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GBD 2015

1. New subnational analyses: India, South Africa, United
States, Sweden, Saudi Arabia, Brazil, Japan, Kenya.

2. Added selected territories with high quality data: American
Samoa, Puerto Rico, Marshall Islands, Bermuda, Greenland

3. Enhanced analysis of epidemiological transition: major
emphasis in the analysis of estimating the average pattern of
age, sex, and cause-specific burden as a function of socio-
demographic status.

4. HIV estimation and all-cause mortality estimation linked at the
draw level — ensemble model to estimate HIV using both
demographic data sources and EPP-Spectrum natural history
model
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GBD 2015

5) New causes including Ebola, division of leukemias into ALL,
CLL, AML, CML, motor neuron disease

6) GATHER guidelines compliance

7) DisMod-MR 2.1 added estimation for subnational units in
analytical cascade

8) Explicit risk-outcome evidence matrix

9) Summary exposure estimation — risk weighted prevalence for
each risk factor on a 0 to 1 scale

10) Improvements to GBD Compare
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Major extensions to the GBD

1) Next annual update to 2016 to be released in September
2017.

2) Mapping the burden of disease at the pixel level — beginning
with malaria, HIV, tuberculosis, diarrhea and lower
respiratory infections will estimate burden at the 5 X 5 km
square level.

3) Forecasting platform — creating a burden of disease
forecasting platform to create short, medium and long-range
forecasts for the GBD. Platform will also allow for exploration
of alternative scenarios.

4) Extending risk factors to social determinants and intervention
coverage
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Fine-grained mapping of disease outcomes and impact
of interventions: Malaria Atlas Project

e 100%
N 0%

- Unstable Pf
transmission
ee
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Two distinct goals for health futures platform

1) Generate and regularly update past trends and relationships
scenario (PTRS) for mortality, morbidity and population from
now to 25 years in the future by age, sex, cause and GBD
geographies (over 500 now)

2 ) Create a comprehensive framework to assess alternative
scenarios of interest to relevant stakeholders with different
trajectories for independent drivers
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Scenarios framework

Risk factors

Independent

drivers Mortality Morbidity

Fertility &
migration

Populations
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Distal risks and interventions

1) Expansion of GBD Comparative Risk Assessment to
encompass distal risks such as income per capita, poverty,
education, electrification....

2) Expansion to include the absence of certain well
characterized interventions e.g. rotavirus vaccine.
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