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Overview

ABSTRACT
Background: Reliable and timely information on the leading causes of death in populations, and how these are changing, is a
crucial input into health policy debates. In the Global Burden of Diseases, Injuries, and Risk Factors Study 2010 (GBD 2010),
we aimed to estimate annual deaths for the world and 21 regions between 1980 and 2010 for 235 causes, with uncertainty
intervals (UIs), separately by age and sex. 

Methods: We attempted to identify all available data on causes of death for 187 countries from 1980 to 2010 from vital
registration, verbal autopsy, mortality surveillance, censuses, surveys, hospitals, police records, and mortuaries. We
assessed data quality for completeness, diagnostic accuracy, missing data, stochastic variations, and probable causes of
death. We applied six different modeling strategies to estimate cause-specific mortality trends depending on the strength of
the data. For 133 causes and three special aggregates we used the Cause of Death Ensemble model (CODEm) approach,
which uses four families of statistical models testing a large set of different models using different permutations of
covariates. Model ensembles were developed from these component models. We assessed model performance with rigorous
out-of-sample testing of prediction error and the validity of 95% UIs. For 13 causes with low observed numbers of deaths, we
developed negative binomial models with plausible covariates. For 27 causes for which death is rare, we modelled the higher
level cause in the cause hierarchy of the GBD 2010 and then allocated deaths across component causes proportionately,
estimated from all available data in the database. For selected causes (African trypanosomiasis, congenital syphilis,
whooping cough, measles, typhoid and parathyroid, leishmaniasis, acute hepatitis E, and HIV/AIDS), we used natural history
models based on information on incidence, prevalence, and case-fatality. We separately estimated cause fractions by
aetiology for diarrhoea, lower respiratory infections, and meningitis, as well as disaggregations by subcause for chronic
kidney disease, maternal disorders, cirrhosis, and liver cancer. For deaths due to collective violence and natural disasters,
we used mortality shock regressions. For every cause, we estimated 95% UIs that captured both parameter estimation
uncertainty and uncertainty due to model specification where CODEm was used. We constrained cause-specific fractions
within every age-sex group to sum to total mortality based on draws from the uncertainty distributions.

Findings: In 2010, there were 528 million deaths globally. At the most aggregate level, communicable, maternal, neonatal,
and nutritional causes were 249% of deaths worldwide in 2010, down from 159 million (341%) of 465 million in 1990. This
decrease was largely due to decreases in mortality from diarrhoeal disease (from 25 to 14 million), lower respiratory
infections (from 34 to 28 million), neonatal disorders (from 31 to 22 million), measles (from 063 to 013 million), and tetanus
(from 027 to 006 million). Deaths from HIV/AIDS increased from 030 million in 1990 to 15 million in 2010, reaching a peak of
17 million in 2006. Malaria mortality also rose by an estimated 199% since 1990 to 117 million deaths in 2010. Tuberculosis
killed 12 million people in 2010. Deaths from non-communicable diseases rose by just under 8 million between 1990 and
2010, accounting for two of every three deaths (345 million) worldwide by 2010. 8 million people died from cancer in 2010,
38% more than two decades ago; of these, 15 million (19%) were from trachea, bronchus, and lung cancer. Ischaemic heart
disease and stroke collectively killed 129 million people in 2010, or one in four deaths worldwide, compared with one in five
in 1990; 13 million deaths were due to diabetes, twice as many as in 1990. The fraction of global deaths due to injuries (51
million deaths) was marginally higher in 2010 (96%) compared with two decades earlier (88%). This was driven by a 46%
rise in deaths worldwide due to road traffic accidents (13 million in 2010) and a rise in deaths from falls. Ischaemic heart
disease, stroke, chronic obstructive pulmonary disease (COPD), lower respiratory infections, lung cancer, and HIV/AIDS were
the leading causes of death in 2010. Ischaemic heart disease, lower respiratory infections, stroke, diarrhoeal disease,
malaria, and HIV/AIDS were the leading causes of years of life lost due to premature mortality (YLLs) in 2010, similar to what
was estimated for 1990, except for HIV/AIDS and preterm birth complications. YLLs from lower respiratory infections and
diarrhoea decreased by 45-54% since 1990; ischaemic heart disease and stroke YLLs increased by 17-28%. Regional
variations in leading causes of death were substantial. Communicable, maternal, neonatal, and nutritional causes still
accounted for 76% of premature mortality in sub- Saharan Africa in 2010. Age standardised death rates from some key
disorders rose (HIV/AIDS, Alzheimer's disease, diabetes mellitus, and chronic kidney disease in particular), but for most
diseases, death rates fell in the past two decades; including major vascular diseases, COPD, most forms of cancer, liver
cirrhosis, and maternal disorders. For other conditions, notably malaria, prostate cancer, and injuries, little change was
noted. 

Interpretation: Population growth, increased average age of the world's population, and largely decreasing age-specific,
sex-specific, and cause-specific death rates combine to drive a broad shift from communicable, maternal, neonatal, and
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nutritional causes towards non-communicable diseases. Nevertheless, communicable, maternal, neonatal, and nutritional
causes remain the dominant causes of YLLs in sub-Saharan Africa. Overlaid on this general pattern of the epidemiological
transition, marked regional variation exists in many causes, such as interpersonal violence, suicide, liver cancer, diabetes,
cirrhosis, Chagas disease, African trypanosomiasis, melanoma, and others. Regional heterogeneity highlights the importance
of sound epidemiological assessments of the causes of death on a regular basis.
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Data Collection

Data Collection Dates
Start End Cycle
2010 2010 N/A

Data Collection Mode
Other [oth] 

DATA COLLECTION NOTES

Over the 5-year duration of the GBD 2010, we sought to identify all published and unpublished data sources relevant to
estimating causes of death for 187 countries from 1980 to 2010. Depending on the cause, various sources of data were used.
We briefly outline in the following text the main types of data identifi ed and how they were used. The appendix (p 2)
provides a ummary of the site-years of data identifi ed by broad type of data system and the number of site-years by GBD
region (the data presented in the appendix are mapped at the most detailed level for a given study; the aggregate levels are
created by com bining the detailed levels). Of the GBD regions, central sub-Saharan Africa had the most limited evidence
base with data on only 27 causes from at least one country.

For more details, please see the 'Database Development' section, under 'Methods' of the Lancet 2012 article attached
(Global and regional mortality from 235 causes of death for 20 age groups in 1990 and 2010: a systematic analysis for the
Global Burden of Disease Study 2010)
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