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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) 188 countries from 1990 to present.  Sub-national assessments for 
some countries (e.g. China, Mexico, UK, US, Brazil, Japan, India, 
Saudi Arabia) 

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

4) Updated annually; release planned for May each year. 

5) Findings published in major medical and science journals ( The 
Lancet, JAMA, New England Journal of Medicine, Science, Nautre, 
PLOS Medicine), policy reports, and online data visualizations. 
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GBD: standardized solution to global health 
measurement challenges 

Challenges: 

1. Inconsistent coding and case 
definitions 

2. No data 

3. Conflicting data 

4. Sampling and non-sampling 
measurement error  

5. Excluded groups 

3 

GBD solutions: 

1. Quality review of all sources 
and corrections for garbage 
coding 

2. Cross-walking different case 
definitions, diagnostic 
technologies, recall periods, 
etc., using statistical methods 

3. Statistical methods to deal 
with missing data, 
inconsistent data, excluded 
groups and measurement 
error 



GBD: a global study with a global 
collaborative network of investigators 
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1,414 collaborators from 115 countries  



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 GBD 2013 publications 
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On-line catalog with metadata on 50,000+ 
GBD sources 

7 



Benchmarking using the GBD: United Kingdom and 
England analyses  
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1) UK benchmarking 
analyses 2013. 

2) Public Health England – 
GBD collaboration to 
study sub-national BoD.  
Findings released 
September 2015. 

3) Future iterations of the 
England analysis 
planned for local health 
authorities.  



China collaboration 

• Policy dialogue with 200 
participants hosted by China 
Medical Board, Peking Union 
Medical College, China CDC, 
and IHME in Beijing in April 
2013 led to commitment to 
monitor sub-national burden. 

• China Centers for Disease 
Control, China Maternal and 
Child Surveillance System, 
China Cancer Registration 
System collaborating with 
IHME on producing provincial 
and county burden of disease 
analyses.  

 



Total DALYs, crude DALY rates, and age-
standardised DALY rates from 1990 to 2013 
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Global DALYs by cause 1990 
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Global DALYs by cause 2013 
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Leading global risks 1990 
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Leading global risks 2013 
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Co-morbidity population pyramids for high-
income countries 
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Data viz 

www.healthdata.org 
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GBD new directions: fine spatial resolution 
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1) To guide priority setting, program targeting and evaluation of 
local programs pushing estimation to finer grained levels 
using small area statistical methods.  

 
Age-standardized 
liver cancer death 
rate for US 
counties 2013, 
both sexes 
combined 



GBD new directions: future health scenarios 
2015-2040 

18 

1) What will happen to the burden of disease in each country in 
the next generation if past trends and relationships continue? 
And what will be the evolution of health expenditure? 

2) Alternative scenarios where policy change can influence the 
evolution of key drivers of health 

 
Mexico YLLs in 
2040 in the past 
trends and 
relationships 
scenario 



GBD new directions: social, cultural and 
economic, absence of intervention risk factors 
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1) To date, the comparative risk assessment component of 
GBD quantifies a set of key behavioural, environmental, 
occupational and metabolic risk factors based on criteria of 
convincing or probably causal evidence.  

2) In coming years, we plan to expand the set of risk factors 
quantified in two key directions: upstream to social, cultural 
and economic risks and to characterize the absence of 
proven interventions as risks.   

3) Implication is that the evidence criteria used for including 
social, economic and cultural risks will need to be modified 
based on the type of evidence that is available.  

 

 

 



GBD new directions: achievable reductions in 
burden at different levels of socio-demographic 
status 
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1) Use the national and sub-national 
GBD results to answer the 
question: what reductions in 
burden for each disease are 
achievable given the observed 
variation across populations at the 
same level of income, education 
and fertility?  

2) Achievable burden can help focus 
attention on where the greatest 
potential for improvement in a 
state or country is possible.  It is a 
formalized form of benchmarking.   

 

 

 

Achievable reductions in CVD in 
US counties at different levels of 
income – blue lines connect 
observed to possible 


