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life expectancy at each age. YLDs were calculated as prevalence of 1160 disabling sequelae, by age, sex, and cause, and
weighted by new disability weights for each health state. Neither YLLs nor YLDs were age-weighted or discounted.
Uncertainty around cause-specific DALYs was calculated incorporating uncertainty in levels of all-cause mortality,
cause-specific mortality, prevalence, and disability weights.

Findings Global DALYs remained stable from 1990 (2- 503 billion) to 2010 (2- 490 billion). Crude DALYs per 1000 decreased
by 23% (472 per 1000 to 361 per 1000). An important shift has occurred in DALY composition with the contribution of
deaths and disability among children (younger than 5 years of age) declining from 41% of global DALYs in 1990 to 25%
in 2010. YLLs typically account for about half of disease burden in more developed regions (high-income Asia Pacific,
western Europe, high-income North America, and Australasia), rising to over 80% of DALYs in sub-Saharan Africa. In
1990, 47% of DALYs worldwide were from communicable, maternal, neonatal, and nutritional disorders, 43% from
non-communicable diseases, and 10% from injuries. By 2010, this had shifted to 35%, 54%, and 11%, respectively.
Ischaemic heart disease was the leading cause of DALYs worldwide in 2010 (up from fourth rank in 1990, increasing by
29%), followed by lower respiratory infections (top rank in 1990; 44% decline in DALYs), stroke (fifth in 1990; 19%
increase), diarrhoeal diseases (second in 1990; 51% decrease), and HIV/AIDS (33rd in 1990; 351% increase). Major
depressive disorder increased from 15th to 11th rank (37% increase) and road injury from 12th to 10th rank (34%
increase). Substantial heterogeneity exists in rankings of leading causes of disease burden among regions.

Interpretation Global disease burden has continued to shift away from communicable to non-communicable diseases
and from premature death to years lived with disability. In sub-Saharan Africa, however, many communicable,
maternal, neonatal, and nutritional disorders remain the dominant causes of disease burden. The rising burden from
mental and behavioural disorders, musculoskeletal disorders, and diabetes will impose new challenges on health
systems. Regional heterogeneity highlights the importance of understanding local burden of disease and setting goals
and targets for the post-2015 agenda taking such patterns into account. Because of improved definitions, methods,

and data, these results for 1990 and 2010 supersede all previously published Global Burden of Disease results.

Funding Bill & Melinda Gates Foundation.

Introduction

Summary measures of population health combine infor-
mation on mortality and non-fatal health outcomes to
provide unique perspectives on levels of health and key
contributing causes to loss of health.! There are three
related but distinct uses of summary measures of
population health at the global, regional, national, or
subnational levels. Summary measures can be used,
first, to compare overall population health across com-
munities and over time; for example, national estimates
of healthy life expectancy (HALE) have been published
for 191 countries.” The second and more common use of
summary measures is to provide a coherent overall
picture as to which diseases, injuries, and risk factors
contribute the most to health loss in a given population.
The comparative view provided by summary measures
helps decision-makers, researchers, and citizens
understand what the most important problems are and
whether they are getting better or worse. This
information, along with information on the costs,
intervention effectiveness, and equity implications of
health interventions and policy options, lays the
foundation for a debate on priorities for health policy
action and research that is clearly informed by the best
available evidence. Third, summary measures can help
guide an assessment of where health information
systems are strong or weak by identifying which data
sources required for their calculation are missing, of low
quality, or highly uncertain. Different users in different
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contexts will make use of summary measures for any of
the three purposes.

The only comprehensive effort to date to estimate
summary measures of population health for the world, by
cause, is the ongoing Global Burden of Diseases, Injuries,
and Risk Factors (GBD) enterprise. For a summary
measure of population health, the GBD study uses
disability-adjusted life years (DALYs), which are the sum of
years of life lost due to premature mortality (YLL) and
years lived with disability (YLD). While the term disability
has taken on many different meanings in different
settings,*” in the GBD lexicon it refers to any short-term or
long-term health loss, other than death. The construct of
health in the GBD study is defined in terms of functioning,
which encompasses multiple domains of health such as
mobility, pain, affect, and cognition.® Final GBD results for
1990 were published in 1996 and 1997°" GBD estimates
were produced for 1999, 2000, 2001, 2002, and 2004 by
WHO.*" Although GBD results have been estimated by
WHO for 1999-2004, and incorporated new approaches to
mortality measurement,” these updates undertook sys-
tematic analysis of the epidemiological data for only a
subset of disease sequelae.” DALY results have been
referenced extensively in global health debates and
decision-making. The first results from the GBD study for
1990 were published in the World Development Report 1993:
Investing in Health.” The study has led to many national
burden of disease studies in developed and developing
countries using similar methods.”” Subnational studies
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have also been done in many countries.™ Quantifying
health loss in terms of DALYs has led to increased attention
to mental health problems® and injuries,* non-fatal health
effects of neglected tropical diseases,* and more generally
non-communicable diseases (NCDs).*

The Global Burden of Diseases, Injuries, and Risk
Factors Study 2010 (GBD 2010)* has been implemented as
a collaboration of seven institutions: the Institute for
Health Metrics and Evaluation (IHME) as the coordinating
centre providing academic leadership; the University of
Queensland School of Population Health; WHO; the Johns
Hopkins Bloomberg School of Public Health; the Harvard
School of Public Health; Imperial College London; and the
University of Tokyo. The GBD 2010 has been undertaken
to apply comparable, systematic, and rigorous epidemi-
ological assessment of all diseases and injuries. The
number of disease and injury sequelae has expanded from
483 to 1160. The study also uses a much more detailed set
of age groups, 20 instead of eight; and 21 regions instead of
the 14 used in the GBD 2000 study.*

In the GBD 1990 study, results were computed with
several variants of DALYs reflecting different social-value
choices for discounting and age-weighting. The base case
reported for DALYs used a 3% discount rate and age
weights that placed the greatest emphasis on health
outcomes in young adults. WHO has continued in its
updates for 1999, 2000, 2001, 2002, and 2004 to use this
base case set of social-value choices although other
variants have been calculated. One publication for
2001 reported discounted DALYs without age-weighting ¥
On the basis of broad consultation,® the base case for
DALYs in GBD 2010 has been simplified to omit both
discounting and age-weighting. YLLs are calculated with
reference to a new reference-standard life expectancy at
each age; for example, a death at age 5 years counts as
81-4 YLLs and a death at age 60 counts as 27-8 YLLs.*
The reference standard has been computed on the basis
of the lowest age-specific death rates recorded across
countries in 2010. YLDs are based on the product of the
prevalence of a sequela and its associated disability
weight. Of note, the empirical basis for disability weights
in the GBD 2010 derives from judgments of the general
public about health severity, by contrast with the GBD
1990 study that relied on judgments of health-care
professionals.’ A key tenet of the GBD analytical
philosophy is not to allow advocates for the importance of
specific diseases to choose the disability weights
associated with specific disorders (panel).

The goal of the GBD 2010 has been to synthesise
available data on the epidemiology of all major diseases
and injuries to provide a comprehensive and comparable
assessment of the magnitude of 291 diseases and injuries
and their associated sequelae in 1990, 2005, and 2010. In
this Article, we summarise the results of a large and
complex study involving hundreds of researchers. The
findings draw on millions of observations of epi-
demiological parameters over the past three decades. By
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Panel: Disability-adjusted life years and Global Burden of
Disease definitions

1 Disability-adjusted life years (DALYs) are a summary
metric of population health. DALYs represent a health
gap; they measure the state of a population’s health
compared to a normative goal. The goal is for individuals
to live the standard life expectancy in full health.

2 DALYs are the sum of two components: years of life lost
due to premature mortality (YLLs) and years lived with
disability (YLDs).

3 YLLsare computed by multiplying the number of deaths at
each age x by a standard life expectancy at age x. The
standard selected represents the normative goal for survival
and has been computed based on the lowest recorded
death rates across countries in 2010.

4 YLDsare computed as the prevalence of different
disease-sequelae and injury-sequelae multiplied by the
disability weight for that sequela. Disability weights are
selected on the basis of surveys of the general population
about the loss of health associated with the health state
related to the disease sequela.

5 DALYs are an absolute measure of health loss; they count
how many years of healthy life are lost due to death and
non-fatal iliness or impairment. They reflect the number
of individuals who are ill or die in each age-sex group and
location. Population size and composition influences the
number of DALYs in a population.

6 The GBD 2010 disease-and-injury-cause list is a hierarchical
list of 291 diseases and injuries. At the first level of
disaggregation causes are divided into three broad groups:
communicable, maternal, neonatal, and nutritional
disorders; non-communicable diseases; and injuries. At
each level in the hierarchy, the cause list provides a set of
mutually exclusive and collectively exhaustive categories.

7 Sequelae—in total, we have identified 1160 sequelae of
the 291 diseases and injuries. For example, diabetic
neuropathy is a sequela of diabetes mellitus. To avoid
double counting, a sequela can only appear in the
cause-sequela list once even if the same outcome might
be claimed by more than one disease.

8 Health states—across the 1160 sequelae, 220 unique
health states were identified. For example, both malaria
and hookworm have mild anaemia as a sequela. Mild
anaemia is a unique health state. The list of unique health
states serves two purposes: (a) to allow assessment of the
total burden of some health states such as anaemia across
various causes; and (b) to simplify the task of measuring
disability weights for sequelae.

9 DALYs presented in this study are not age-weighted and
are not discounted for time preference. Base case
tabulations for the GBD 1990 and GBD 2000 studies
used age-weighting and a 3% discount rate.

10 Because of improved data and methods, comparisons
between 1990 and 2010 should be based exclusively on
the results of this study.
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the synthetic nature of the work, we provide a high-level
overview of key findings. Because this study uses
consistent definitions and improved methods to assess
the GBD over two decades, the findings supersede all
previously published GBD results.

Methods

Study design

The division of countries into 21 epidemiological regions,
the choice of 20 age groups, and the primary methods for
each of the 18 components of the study are described by
Murray and colleagues.* We provide only a brief
description here. The GBD cause list has 291 diseases
and injuries, which are organised in a hierarchy with up
to four levels of disaggregation. For each cause, there are
from one to 24 sequelae. In total, the study includes
1160 sequelae. The expansion of the cause list and the
criteria used to add causes and sequelae across various
revisions of the GBD study is described elsewhere.*

Causes of death

YLLs have been computed on the basis of cause-of-death
estimates for 235 of 291 causes of death for 20 age groups,
both sexes, and 187 countries. Two disorders, sudden
infant death syndrome (SIDS) and aortic aneurysm,
cause only YLLs. Cause of death estimates have been
developed with a comprehensive database of vital regis-
tration, verbal autopsy, surveillance, and other sources
covering 187 countries from 1980 to 2010. Quality of each
observation has been assessed, and various revisions of
the International Classification of Diseases and Injuries
(ICD) have been mapped. Deaths assigned to causes that
are not likely to underlie causes of death have been
reassigned with standardised algorithms.®* All obser-
vations were converted to the 20 standard GBD age
groups. For 133 causes, including all major causes of
death excluding HIV/AIDS, we used the Cause of Death
Ensemble model (CODEm) strategy to develop ensem-
bles of the best performing models that meet two
plausibility criteria. The first criterion is that the direction
of the regression coefficient for a covariate is in the
expected direction, and the second is that the coefficient
has a p value less than 0-05. Performance is assessed in
terms of rigorous out-of-sample predictive validity testing
based on the root-mean-squared error of the log of the
age-specific death rates, the percentage of time that trend
is accurately predicted, and the coverage of the uncertainty
intervals (Uls). For HIV/AIDS, we have used CODEm for
countries with high-quality vital registration systems and
the UNAIDS 2012 revision estimates by age and sex for
the remaining countries. Natural history models have
been used for African trypanosomiasis, measles, whoop-
ing cough, hepatitis E, typhoid and paratyphoid fevers,
leishmaniasis, HIV/AIDS, and congenital syphilis. Aeti-
ologies or subcauses for diarrhoea, lower respiratory
infections, meningitis, chronic kidney diseases, maternal
disorders, cirrhosis, and liver cancer have been based on
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meta-regression of published studies on aetiology, disease
registry data, and, where appropriate, vital registration
data. For some rarer causes such as diphtheria or varicella,
negative binomial regression has been used; for a few
causes that rarely account for mortality, fixed proportions
of the parent cause in the hierarchy have been used by
age, sex, and region. A key aspect of the GBD method is
to enforce consistency between the sum of cause-specific
mortality and independently assessed levels of all-cause
mortality derived from demographic sources (see Wang
and colleagues® for details on the all-cause-mortality
analysis). Uncertainty in cause-of-death model predictions
has been captured with standard simulation methods by
taking 1000 draws™ for each age, sex, country, year, and
cause (see Lozano and colleagues™ for more details on
causes-of-death methods). Consistency with all-cause
mortality is enforced at the draw level. Final uncertainty
for YLLs reflects uncertainty in the levels of all-cause
mortality in each age-sex-country-year as well as
uncertainty in the estimation of each cause of death for
that age-sex-country-year.

Years lived with disability

The second component of DALYs is YLDs. YLDs have been
estimated for 1160 sequelae of the diseases and injuries in
the hierarchical cause list. YLDs are the product of
prevalence times the disability weight for a sequela.
Prevalence estimation for each sequela begins with a
systematic analysis of published and available unpublished
data sources for prevalence, incidence, remission, and
excess mortality. For most sequelae, estimates have been
made based on the database for all age-sex-country-
year groups, with a Bayesian meta-regression method
developed for the GBD 2010 (DisMod-MR). The meta-
regression can handle data reported for any age interval
and can use two types of covariates: those that explain true
variation in prevalence; and those that explain variation
across studies due to study design, case definitions, or
diagnostic technology. Nested super-region, region, and
country random intercepts are also included. A map of
regions and super-regions is published elsewhere.* Where
appropriate, DisMod-MR uses data on incidence, preva-
lence, remission, excess mortality, and cause-specific
mortality to generate prevalence estimates assuming these
rates are stable over time. Using data on multiple epi-
demiological parameters to estimate prevalence is
especially important when prevalence data are sparse.
Where rates are changing rapidly, DisMod-MR can be used
to undertake meta-regression without assuming equil-
ibrium rates. Alternative strategies have been used for the
prevalence of selected sequelae (see elsewhere for details).”
DisMod-MR and alternative methods generate uncertainty
distributions for the prevalence of each sequela by age, sex,
country, and year. For nine residual cause categories such
as other mental and behavioural disorders, YLDs have
been approximated with the relation between YLLs and
YLDs reported for similar disease groupings.
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For the GBD 2010, disability weights have been measured
for 220 unique health states that encompass the
1160 disease and injury sequelae. The number of health
states is lower than the number of sequelae because the
same health status such as anaemia appears in the cause
sequela list multiple times (eg, mild anaemia from malaria,
or mild anaemia from chronic kidney diseases). Disparate
outcomes across some diseases have been grouped into a
small number of more homogeneous outcomes. For
example, disability from all acute infectious disease epi-
sodes was captured by a mild, moderate, or severe health
state. Disability weights have been generated using data
collected from more than 31000 respondents through
population-based surveys in five countries—USA, Peru,
Tanzania, Bangladesh, and Indonesia—and an open
internet survey. The primary elicitation method used was
pairwise comparisons of two randomly selected health
states where the respondent selects which health state
represents the higher level of health. Results for health-
state severities were consistent across levels of educational
attainment and cultural groups.’ Uncertainty in the
disability weight for each sequela has been propagated into
the estimates of YLDs for each disease and injury. Salomon
and colleagues’ provide detail on the methods used to
analyse the results of pairwise comparisons to yield
disability weights.

Ranking lists

For presentation of the leading causes of DALYs, we need
to choose the level in the cause hierarchy at which we rank
disorders. Because the leading causes of burden tend to
have some influence on the perception of disease-control
priorities, the choice of aggregation is at once important
and subject to debate. To help convey the complexity of the
burden of disease results, we show information at the
second level of the GBD cause hierarchy (21 causes); we
have also identified a ranking list with 176 causes selected
to distinguish and cluster disorders that might have pro-
grammatic or public-health significance. We aggregated
detailed causes within the broader categories of maternal
disorders, diarrhoeal diseases, lower respiratory infections,
stroke, and road injury for this reason. The full ranking list
is included in the report by Murray and colleagues.®
Results in the tables are provided for all 291 causes; the
ranking list is used only for the figures illustrating the
leading cause of DALYs. The 176 causes do not include
residual categories such as other parasitic or other cardio-
vascular diseases because these categories represent com-
plex aggregations of detailed causes for which no clear
public health programme exists. The 176 causes along with
the excluded residual categories are also mutually exclusive
and collectively exhaustive.

Regional ordering and uncertainty

For figures where we present information by region, we
order regions by the mean age of death.” Mean age of
death reflects both population age-structure and
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age-specific death rates and is a simple summary
measure of the demographic and epidemiological tran-
sition. Mean age of death is a particularly useful metric
because average age of the population and age-specific
death rates are negatively correlated.

The models used to generate estimates of YLLs and
YLDs produce uncertainty intervals that include correl-
ation of uncertainty across age, sex, and time for a given
outcome. In the absence of data and a method that would
allow one to estimate the correlation of uncertainty
between YLLs and YLDs, we had to assume that, for
estimating DALYs in an age-sex-country-year-cause, YLL
and YLD uncertainty distributions were independent. We
computed many different aggregations of DALYs, for
example global and regional DALYs for an age group or
aggregations for developed or developing regions. For all
geographic aggregates, we assumed that uncertainty dis-
tributions of the components across countries were
independent. In practice, uncertainty from all inputs into
the calculations of YLLs, YLDs, and DALYs are propagated
with Monte Carlo techniques where 1000 samples are
from the posterior distribution. Aggregations are made at
the level of the 1000 draws for all estimates that are being
summarised. The uncertainty interval (UI) around each
quantity of interest is presented as the 2.5th and
97.5th centile values. These ranges can be interpreted as a
95% UL

Decomposition of change from 1990 to 2010
To help understand the drivers of change in the numbers
of DALYs by cause, we have decomposed change from
1990 to 2010 into growth in total population, change in
population age-structure and sex-structure, and change in
age-specific and sex-specific rates. We compute two
counterfactual sets of DALY numbers: (1) a population
growth scenario computed as the number of DALYs
expected in 2010 if only total population numbers
increased to the level of 2010 but the age-sex structure of
population stayed the same as in 1990 and age-specific
and sex-specific rates remained at 1990 levels and (2) a
population growth and population ageing scenario
computed as the number of DALYs expected in 2010,
using 1990 age-specific and sex-specific rates and
2010 age-specific and sex-specific population numbers.
The difference between 1990 numbers and the population
growth scenario is the change in DALY numbers due
strictly to the growth in total population. The change from
the population growth scenario to the population growth
and ageing scenario is the number of deaths due to ageing
of the population. The difference between 2010 DALYs
and the population growth and ageing scenario is the
difference in DALY numbers due to epidemiological
change in age-specific and sex-specific death rates. Each of
these three differences is also presented as a percentage
change with reference to the 1990 observed death number.
Further details on the data and methods used for
specific diseases and injuries are available on request.
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Results

In 2010, there were a total of 2-490 billion DALYs, or
361 DALYs per 1000 population. Globally, 31-2% of
DALYs in 2010 were from YLDs and 68-8% from YLLs.
YLDs make very little contribution to the burden in the
neonatal age groups but increase to a peak in age group
10-14 years when mortality rates are generally the lowest
(figure 1). In nearly all age groups, YLDs make up a
larger share of DALYs in women than in men. Globally,
YLDs in women caused 50% or more of DALYs up until
age 45 years and then declined slowly but still caused
about 30% of DALYs over the age of 70 years.

Across broad cause groups, the distribution of DALYs
in 2010 reflected a predominance of NCDs globally, with
54% of all DALYs due to non-communicable diseases,
compared with 35% due to communicable, maternal,
neonatal, and nutritional disorders, and 11% due to
injuries. The composition of global DALYs in 2010 shows
the diversity of causes that make major contributions to
the burden of disease. Cancers and circulatory diseases
accounted for 19% of global DALYs, while about a third
of the global burden of disease was from other NCDs
including chronic respiratory, digestive, neurological,
mental and behavioural, endocrine, kidney, musculo-
skeletal, and other disorders. In the early and late
neonatal age groups, neonatal disorders, diarrhoea,
lower respiratory infections, and the category other
NCDs, which includes congenital anomalies, were most
common (figure 2). For children older than the age of

of other causes start to play an increasing part. For
young adult men from 15-39 years of age, the main
causes of DALYs were HIV/AIDS and tuberculosis,
mental and behavioural disorders, road injuries, un-
intentional injuries other than transport, intentional
injuries, and wars or disasters. In young women, the
same set of causes plus deaths and YLDs due to maternal
disorders occurred. At older ages, cancers, cardiovascular
diseases, musculoskeletal disorders, chronic respiratory
diseases, digestive diseases, and diabetes are important.

The wide range of causes making up the burden of
disease is borne out by examining the cumulative
burden as a function of a rank list of specific causes.
The top ten causes account for 37% of DALYs, the
top 25 account for 61% of DALYs, and the top 50 causes
account for 78%. Results for all 20 GBD age groups, by
male, female, and combined sexes are shown in the
appendix. While the results for many causes have public
health significance, we highlight causes that lead to
more than 15 million DALYs. Tuberculosis accounts for
2-0% of all DALYs, HIV/AIDS 3-3% of DALYs, and
malaria 3-3% (table 1). Diarrhoea and lower respiratory
infections were very large causes of burden accounting
for 3-6% and 4-6% of global DALY, respectively. Within
the broad group of communicable, maternal, neonatal,
and nutritional disorders, meningitis (1-2%), maternal
disorders (0-6%), protein-energy malnutrition (1-4%),
and iron-deficiency anaemia (1-8%) were all substantial
causes. Neonatal disorders collectively caused 8-1% of
all DALYs because of the large number of deaths at
young ages and some lifelong disability. Each of the four
causes in neonatal disorders was a major cause: preterm
birth complications (3-1%), neonatal encephalopathy
(birth asphyxia and birth trauma; 2-0%), sepsis and
other infectious disorders of the newborn baby (1-8%),
and other neonatal disorders (1-2%).

Several diseases within the NCD group caused more
than 15 million DALYs in 2010. All neoplasms accounted
for 7-6% of global DALYs. Of the 28 categories of cancer
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Distribution of DALYs for male individuals (A) and female individuals (B). DALY=disability-adjusted life years. An interactive version of this figure is available online at

http://healthmetricsandevaluation.org/gbd/visualizations/regional.

included in the analysis, four caused more than 15 million
DALYs each: stomach cancer (0-7%), other neoplasms
(0-79%), liver cancer (0-8%), and trachea, bronchus, and
lung cancers (1-3%). Cardiovascular and circulatory
diseases accounted for 11-8% of global DALYs; the major
diseases within this group are ischaemic heart disease
(5-2%), haemorrhagic stroke (2:5%), ischaemic stroke
(1-6%), and hypertensive heart disease (0-6%). The larger
burden of haemorrhagic stroke compared with ischaemic
stroke is mostly a function of the younger average age of
death for this form of stroke and consequently more YLLs
per death. Chronic respiratory diseases as a group
accounted for 4:7% of global DALYs, with chronic
obstructive pulmonary disease (COPD) making up two-
thirds of the total and asthma nearly a fifth of the total.
Surprisingly, cirrhosis accounted for 1-2% of global DALYs
with a nearly equal share related to hepatitis B, hepatitis C,
and alcohol. 3-0% of global DALYs were from neurological
disorders; of which a quarter were due to epilepsy and
nearly a third were from migraine. While in some regions
dementias were a major cause, at the global level they
accounted for 11- 3 million DALYs. Mental and behavioural
disorders accounted for 7-4% of DALYs; within this large
grouping five different diseases caused more than
15 million DALYs each. In order of importance, the main
causes were major depressive disorder (2-5%), anxiety
disorders (1-1%), drug use disorders (0-8%), alcohol use
disorders (0-7%), and schizophrenia (0-6%). Nearly 5-0%
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of all DALYs were from diseases in the diabetes, urogenital,
blood, and endocrine group: the most important diseases
were diabetes mellitus (1-9%), chronic kidney diseases
(0-8%), and the group of haemoglobinopathies and
haemolytic anaemias (0-6%). Musculoskeletal disorders
accounted for 6-8% of total DALYs. Of this large total, low
back pain accounted for nearly half, neck pain a fifth, and
osteoarthritis about 10-0%. A further 5-1% of the GBD
was due to causes in the category other NCDs; roughly
30% of which was due each to congenital anomalies, skin
diseases, and sense organ diseases.

Injuries collectively caused 11-2% of DALYs with many
different injuries making important contributions. The
largest was road injuries, which accounted for 27% of the
injury total. Within road injuries, nearly equal shares
were due to pedestrian injuries, injuries sustained by
occupants of three or more wheeled vehicles, and the rest
of road injuries. The next most important injury was self-
harm (1-5%) followed by falls (1-4%) and interpersonal
violence (1-0%). Drowning and fires each accounted for
just over 19 million DALYs.

An important innovation in the GBD 2010 is the
quantification of uncertainty from all sources entering
the estimation of DALYs. Figure 3 shows how the first
and second ranked disorders, ischaemic heart disease
and lower respiratory infections, have nearly overlapping
uncertainty distributions but do not overlap with any of
the lower ranked causes. There are many examples of
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All ages DALY (thousands)

DALYSs (per 100 000)

1990 2010 %A 1990 2010 %A
All causes 2502601 (2389053-2639606) 2490385(2349250-2637538) -0-5 47205(45063-49789) 36145(34097-38281) -23.4
Communicable maternal, neonatal, and 1181610(1113122-1268900) 868024 (818934-921489) -26.5 22288(20996-23934) 12598 (11886-13374) -435
nutritional disorders
HIV/AIDS and tuberculosis 79368 (72264-90448) 130944 (119310-141121) 650 1497 (1363-1706) 1900 (1732-2048) 26.9
Tuberculosis 61250 (55443-71077) 49396 (40065-56071) <194 1155(1046-1341) 717 (581-814) =379
HIV/AIDS 18117 (15012-22 260) 81547 (75003-88367) 3501 342 (283-420) 1184 (1089-1283) 2463
HIV disease resulting in mycobacterial infection 3281(2658-4135) 14948 (13589-16410) 3555 62(50-78) 217 (197-238) 2505
HIV disease resulting in other specified or 14836 (12246-18359) 66 600 (60517-72 845) 348.9 280(231-346) 967 (878-1057) 2454
unspecified diseases
Diarrhoea, lower respiratory infections, menin- 543168 (491308-624755) 282982 (254312-317 466) -47-9 10245 (9267-11784) 4107 (3691-4608) -59-9
gitis, and other commeon infectious diseases
Diarrhoeal diseases 183538 (168790-198052) 89513 (77572-98906) 512 3462 (3184-3736) 1299 (1126-1436) -625
Cholera 9802 (7834-12198) 4463 (3344-5787) 545 185 (148-230) 65(49-84) -65:0
Other salmonella infections 9550 (7690-11625) 4847 (3819-5949) -492 180 (145-219) 70 (55-86) -60-9
Shigellosis 13575 (11325-16120) 7052 (5676-8466) -481 256 (214-304) 102 (82-123) -60-0
Enteropathogenic E coliinfection 17808 (14243-21647) 7542 (5686-9524) 576 336 (269-408) 109 (83-138) -67-4
Enterotoxigenic E coli infection 12629 (10768-14968) 6894 (5619-8286) -45-4 238 (203-282) 100 (82-120) 580
Campylobacter enteritis 16611(13558-19924) 7541 (5687-9374) 546 313 (256-376) 109 (83-136) -651
Amoebiasis 3577 (2861-4389) 2237 (1728-2832) -375 67(54-83) 32(25-41) -51.9
Cryptosporidiosis 18897 (15579-22426) 8372 (6473-10401) 557 356 (294-423) 122 (94-151) -65.9
Rotaviral enteritis 42224 (35313-48745) 18650 (14431-22746) -55-8 796 (666-919) 271(209-330) -66.0
Other diarrhoeal diseases 38865 (28644-51813) 21916 (16031-28760) -43:6 733 (540-977) 318 (233-417) -56.6
Typhoid and paratyphoid fevers 9256 (1281-17123) 12239 (1702-23043) 322 175 (24-323) 178 (25-334) 17
Lower respiratory infections 206460 (183340-222982) 115227 (102282-126 985) -442 3894 (3458-4206) 1672 (1485-1843) 674
Influenza 32428 (28369-36097) 19244 (16906-21451) -40.7 612 (535-681) 279 (245-311) 543
Pneumococcal pneumonia 43371 (38585-47618) 26906 (23723-29865) -380 818 (728-898) 391 (344-433) =523
Hinfluenzae type B pneumonia 43895 (38426-48914) 21315 (18581-24305) -51-4 828 (725-923) 309 (270-353) -62:6
Respiratory syncytial virus pneumonia 44970 (38833-51176) 20472 (17193-24136) -54:5 848 (732-965) 297 (250-350) -65.0
Other lower respiratory infections 41796 (36198-47564) 27289 (23757-30811) 347 788 (683-897) 396 (345-447) -49-8
Upper respiratory infections 1695 (1007-2797) 1866 (1049-3189) 101 32(19-53) 27 (15-46) -153
Otitis media 4171(2521-8188) 4680 (2946-7589) 122 79(48-154) 68 (43-110) 137
Meningitis 37815 (33840-45081) 29399 (25584-33328) -n3 713 (638-850) 427 (371-484) -402
Pneumococcal meningitis 9442 (8322-11429) 8024 (6946-9065) -15.0 178 (157-216) 116 (101-132) 346
Hinfluenzae type B meningitis 10142 (8793-12574) 6611 (5661-7851) -34.8 191(166-237) 96 (82-114) -49-8
Meningococcal infection 5796 (5126-7055) 5163 (4397-5890) -109 109 (97-133) 75 (64-85) -314
Other meningitis 12401 (11069-14632) 9563 (8108-10858) -229 234 (209-276) 139 (118-158) -407
Encephalitis 10157 (8828-12143) 7141 (6148-8274) -297 192 (167-229) 104 (89-120) -459
Diphtheria 514 (0-4351) 236 (0-2016) 541 10 (0-82) 3(0-29) -647
Whooping cough 14331 (236-69476) 7018 (149-33926) 510 270(4-1310) 102 (2-492) -623
Tetanus 21815 (13557-34348) 4663 (2569-7588) -78:6 411(256-648) 68 (37-110) -836
Measles 52570 (15757-124079) 10420 (3453-24535) -80:2 992 (297-2340) 151 (50-356) -847
Varicella 847 (106-4875) 581(145-2773) -314 16(2-92) 8(2-40) -472
Neglected tropical diseases and malaria 103 808 (86 028-123663) 108739 (87846-137588) 47  1958(1623-2333) 1578 (1275-1997) -19-4
Malaria 69138 (54532-85576) 82685 (63426-109836) 196 1304 (1029-1614) 1200 (921-1594) -8.0
Chagas disease 584 (322-966) 546 (271-1054) -6:5 11(6-18) 8(4-15) -281
Leishmaniasis 5877 (3416-9458) 3317 (2180-4890) -436 111 (64-178) 48 (32-71) 566
African trypanosomiasis 2034 (630-4370) 560 (76-1766) 725 38 (12-82) 8(1-26) 788
Schistosomiasis 2125(1052-4230) 3309 (1705-6260) 557 40 (20-80) 48 (25-91) 19-8
Cysticercosis 514 (398-650) 503 (379-663) =21 10(8-12) 7(5-10) 247
Echinococcosis 152 (60-359) 144 (69-286) 51 3(1-7) 2(1-4) =270
Lymphatic filariasis 2368 (1551-3399) 2775 (1807-4000) 172 45(29-64) 40(26-58) -99
Onchocerciasis 512 (361-687) 494 (360-656) -35 10(7-13) 7(5-10) -257
(Continues on next page)
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All ages DALYs (thousands) DALYs (per 100 000)
1990 2010 %A 1990 2010 %A
(Continued from previous page)
Trachoma 144 (104-189) 334 (243-438) 1325 3(2-4) 5(4-6) 789
Dengue 712 (226-1513) 825 (344-1412) 159 13(4-29) 12(5-20) -10-8
Yellow fever <05 (0-0-5) <0-5(0-05) 151 <0-5(0-05) <05 (0-05) -11:4
Rabies 3234 (1866-6509) 1462 (852-2659) -54-8 61(35-123) 21(12-39) -65-2
Intestinal nematode infections 9008 (4993-15391) 5184 (2979-8811) -425 170 (94-290) 75 (43-128) 557
Ascariasis 4217 (2291-7148) 1315(713-2349) -68-8 80 (43-135) 19(10-34) -76-0
Trichuriasis 857 (465-1420) 638 (349-1061) =255 16(9-27) 9(5-15) -42:7
Hookworm disease 3934 (2056-6983) 3231(1695-5732) -17.9 74(39-132) 47(25-83) -36-8
Food-borne trematodiases 2394 (635-8501) 1875 (708-4837) =217 45 (12-160) 27 (10-70) -397
Other neglected tropical diseases 5012 (3656-7226) 4724 (3525-6351) -7 95(69-136) 69(51-92) -275
Maternal disorders 21582 (18 000-25720) 16104 (12972-18912) -25-4 407 (340-485) 234(188-274) -42:6
Maternal haemorrhage 4784 (3923-5713) 3289 (2619-3860) =312 90 (74-108) 48 (38-56) -471
Maternal sepsis 2043 (1701-2508) 1309 (1059-1585) -359 39(32-47) 19(15-23) 507
Hypertensive disorders of pregnancy 4108 (3406-4986) 2797 (2254-3357) -319 77 (64-94) 41(33-49) -47-6
Obstructed labour 1891 (1451-2625) 1792 (1249-2806) 52 36 (27-50) 26 (18-41) =271
Abortion 3218(2668-3945) 2138 (1731-2592) -336 61(50-74) 31(25-38) -48.9
Other maternal disorders 5538 (4576-6538) 4778 (3819-5512) -137 104 (86-123) 69 (55-80) -336
Neonatal disorders 273711(239733-300723) 201959 (182138-221901) -262  5163(4522-5672) 2931 (2644-3221) -432
Preterm birth complications 105969 (88149-120926) 76982 (66233-88295) =274 1999 (1663-2281) 1117 (961-1282) -441
Neonatal encephalopathy (birth asphyxia/trauma) 60592 (50207-75034) 50150 (40521-59 841) -17-2 1143 (947-1415) 728 (588-869) -363
Sepsis and other infectious disorders of 46029 (25147-70357) 447236 (27349-72418) -39 B68 (474-1327) 642 (397-1051) -261
the newborn baby

Other neonatal disorders 61121 (46110-74451) 30591 (25 603-37360) 500 1153 (870-1404) 444 (372-542) -615
Nutritional deficiencies 111787 (94423-134793) 85341 (68823-106945) =237  2109(1781-2543) 1239 (999-1552) 413
Protein-energy malnutrition 60543 (50360-71685) 34874 (27 975-41628) -424  1142(950-1352) 506 (406-604) =557
lodine deficiency 3273 (2143-5008) 4027 (2594-6279) 230 62 (40-94) 58 (38-91) 53
Vitamin A deficiency 740 (565-941) 806 (612-1037) 90 14(11-18) 12 (9-15) -161
Iron-deficiency anaemia 46792 (32598-66122) 45338 (30977-64551) -31 883 (615-1247) 658 (450-937) -254
Other nutritional deficiencies 439 (384-552) 295 (218-327) -32:8 8(7-10) 4(3-5) -483
Other communicable, maternal, neonatal, and 48186 (39071-58574) 41957 (36061-49095) -129  909(737-1105) 609 (523-713) -330

nutritional disorders
Sexvally transmitted diseases excluding HIV 18314 (11399-28213) 10978 (6821-16989) -40-1 345 (215-532) 159 (99-247) 539
Syphilis 17014 (10026-26765) 9578 (5650-15409) -437 321(189-505) 139 (82-224) 567
Sexually itted chlamydial di 621(332-1085) 714 (369-1271) 150 12 (6-20) 10(5-18) -115
Gonococeal infection 230 (137-381) 282 (156-481) 228 4(3-7) 4(2-7) 55
Trichomoniasis 182 (0-549) 167 (0-493) -84 3(0-10) 2(0-7) =295
Othersexually transmitted diseases 267 (181-351) 236 (177-339) -11.5 5(3-7) 3(3-5) -319
Hepatitis 10447 (9780-11134) 13258 (11364-15855) 269 197 (184-210) 192 (165-230) -2:4
Acute hepatitis A 4945 (2942-7350) 4351(2412-9026) -12:0 93 (55-139) 63 (35-131) -323
Acute hepatitis B 2877 (1910-3596) 4674 (3189-6052) 625 54 (36-68) 68 (46-88) 250
Acute hepatitis C 276 (169-394) 518 (378-713) 877 5(3-7) 8(5-10) 44-4
Acute hepatitis E 2349 (1339-3675) 3715 (1552-7470) 581 44 (25-69) 54 (23-108) 217
Leprosy 26 (12-48) 6(3-11) 766 <05(0-1) <05 (0-05) -820
Other infectious diseases 19399 (13847-23286) 17715 (13382-21539) -87 366 (261-439) 257 (194-313) -297
Non-communicable diseases 1075297 (1001607-1159673) 1343696 (1239973-1456773) 250 20283(18893-21874) 19502(17997-21143) -38
Neoplasms 148078 (136775-158 256) 188487 (174452-199037) 273 2793(2580-2985) 2736 (2532-2889) 21
Oesophageal cancer 8139 (6608-10115) 8943 (6698-10822) 99 154 (125-191) 130(97-157) -155
Stomach cancer 18453 (14113-24068) 16413 (12290-21537) -111 348 (266-454) 238 (178-313) -316
Liver cancer 13187 (10746-15056) 19111 (16655-22911) 449 249 (203-284) 277 (242-333) 115
Liver cancer secondary to hepatitis B 6152 (5031-6999) 8938 (7729-10877) 453 116 (95-132) 130 (112-158) 118
Liver cancer secondary to hepatitis C 2628 (2194-2937) 4141(3542-4859) 576 50 (41-55) 60(51-71) 213
(Continues on next page)
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All ages DALYs (thousands)

DALYs (per 100 000)
1990 2010 %A 1990 2010 %A
(Continued from previous page)
Liver cancer secondary to alcohol use 2645 (2167-2999) 3782 (3295-4488) 429 50 (41-57) 55 (48-65) 100
Other liver cancer 1762 (1430-2003) 2250 (1964-2687) 277 33(27-38) 33(29-39) -17
Larynx cancer 2055 (1101-3338) 2367 (1281-3818) 151 39(21-63) 34(19-55) -11-4
Trachea, bronchus, and lung cancers 23850 (18 835-29 845) 32405 (24400-38334) 359 450 (355-563) 470 (354-556) 45
Breast cancer 8845 (8571-9295) 12018 (11514-12704) 359 167 (162-175) 174 (167-184) 45
Cervical cancer 5570 (3570-7639) 6440 (4111-8758) 156 105 (67-144) 93 (60-127) -11.0
Uterine cancer 1016 (588-1744) 1272 (630-1825) 25.2 19 (11-33) 18 (9-26) -37
Prostate cancer 2352 (1438-3486) 3787 (2189-5623) 610 44(27-66) 55(32-82) 239
Colon and rectum cancers 10640 (8967-11798) 14422 (12774-16571) 355 201(169-223) 209 (185-241) 43
Mouth cancer 2224 (1859-2401) 3228 (2718-3538) 451 42 (35-45) 47 (39-51) 117
Nasopharynx cancer 1486 (980-1925) 2007 (1311-2611) 351 28 (18-36) 29(19-38) 39
Cancer of other part of pharynx and oropharynx 2094 (1211-2579) 2742 (1577-3413) 309 39(23-49) 40(23-50) 08
Gallbladder and biliary tract cancer 2046 (1374-2812) 3034 (1966-4061) 483 39(26-53) 44(29-59) 141
Pancreatic cancer 4188 (3186-5376) 6161 (4644-7694) 471 79 (60-101) 89(67-112) 132
Malignant melanoma of skin 841(539-1231) 1169 (744-1694) 391 16 (10-23) 17 (11-25) 7:0
Non-melanoma skin cancer 515 (350-746) 798 (557-1068) 54-9 10 (7-14) 12 (8-16) 192
Ovarian cancer 2987 (2146-3606) 4118 (2930-5115) 379 56 (40-68) 60 (43-74) 61
Testicular cancer 282 (172-364) 313 (202-405) 112 5(3-7) 5(3-6) -14-4
Kidney and other urinary organ cancers 2132 (1554-2806) 3676 (2857-4922) 725 40(29-53) 53 (41-71) 327
Bladder cancer 2388 (1904-2858) 3015 (2336-3563) 262 45 (36-54) 44(34-52) -2:9
Brain and nervous system cancers 4602 (3053-6493) 6060 (3669-7455) 317 87(58-122) 88 (53-108) 13
Thyroid cancer 579 (446-714) 836 (625-997) 44-4 11(8-13) 12(9-14) 111
Hodgkin's disease 751(474-1035) 647 (430-920) -138 14(9-20) 9(6-13) -337
Non-Hadgkin lymphoma 4509 (3577-5210) 5860 (4610-6450) 300 85 (67-98) 85(67-94) 0:0
Multiple myeloma 1029 (724-1452) 1475 (969-2002) 433 19 (14-27) 21(14-29) 102
Leukaemia 8950 (7078-11042) 9556 (7662-11232) 68 169 (134-208) 139 (111-163) -17-8
Other neoplasms 12366 (9438-15506) 16615 (11928-19 888) 344 233(178-292) 241(173-289) 34
Cardiovascular and circulatory diseases 240667 (227084-257718) 295036 (273061-309562) 226 4540(4283-4861) 4282 (3963-4493) 57
Rheumnatic heart disease 14418 (13170-16 236) 10150 (9058-11308) -29-6 272 (248-306) 147 (131-164) -458
Ischaemic heart disease 100473 (96503-108966) 129820 (119174-138 044) 292 1895 (1820-2055) 1884 (1730-2004) 06
Cerebrovascular disease 86010 (81022-94811) 102232 (90428-107989) 189  1622(1528-1788) 1484 (1312-1567) -85
Ischaemic stroke 32128 (29567-36615) 39389 (36906-45504) 226 606 (558-691) 572 (536-660) -57
Haemarrhagic and other non-ischaemic stroke 53882 (45237-63351) 62843 (54386-72540) 166 1016(853-1195) 912 (789-1053) -103
Hypertensive heart disease 11152 (9216-13691) 15324 (12835-18433) 374 210 (174-258) 222 (186-268) 57
Cardiomyopathy and myocarditis 9148 (7463-10570) 11151 (9759-12882) 219 173 (141-207) 162 (142-187) 62
Atrial fibrillation and flutter 1854 (1377-2429) 3598 (2756-4578) 941 35(26-46) 52 (40-66) 453
Aortic aneurysm 2349 (1629-3220) 3163 (2280-4235) 346 44 (31-61) 46(33-61) 36
Peripheral vascular disease 505 (342-748) 995 (703-1445) 971 10 (6-14) 14(10-21) 517
Endocarditis 1489 (1215-1828) 1582 (1245-1839) 62 28(23-34) 23(18-27) -183
Other cardiovascular and circulatory diseases 13266 (11425-15212) 17021 (15191-19188) 283 250 (216-287) 247 (220-278) -13
Chronic respiratory diseases 119153 (107 917-132391) 117 945 (102 924-135608) -10  2248(2036-2497) 1712 (1494-1968) -238
Chronic obstructive pulmonary disease 78283 (70391-87044) 76731 (65654-90111) 20 1477 (1328-1642) 1114 (953-1308) =246
Pneumoconiosis 3503 (1799-6097) 2582 (1667-4295) -263 66 (34-115) 37(24-62) -433
Asthma 21469 (16117-28161) 22459 (17184-29189) 46 405 (304-531) 326 (249-424) -19:5
Interstitial lung disease and pulmonary sarcoidosis 1547 (1043-2156) 2233 (1547-2978) 444 29 (20-41) 32(22-43) 111
Other chronic respiratory diseases 14352 (10700-19 695) 13940 (11167-17190) -2.9 271(202-371) 202 (162-249) -253
Cirrhosis of the liver 24327 (20693-27179) 31027 (25965-34645) 275 459 (390-513) 450 (377-503) -15
Cirrhosis of the liver secondary to hepatitis B 7088 (5842-7961) 8990 (7728-10912) 268 134 (110-150) 130 (112-158) -2:4
Cirrhosis of the liver secondary to hepatitis C 5629 (4813-6421) 7452 (6370-8553) 324 106 (91-121) 108 (92-124) 1.9
Cirrhosis of the liver secondary to alcohol use 6350 (5128-7602) 8575 (6840-10177) 350 120 (97-143) 124 (99-148) 39
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