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Summary
Background The Global Burden of Disease (GBD) is a systematic, scientific effort to quantify the comparative
magnitude of health loss due to diseases, injuries, and risk factors by age, sex, and geographies for specific points
in time. The GBD produces results on mortality, cause-specific mortality, years of life lost (YLLs), years lived with
disability (YLDs), and disability-adjusted life years (DALYs). The assessment of the GBD was for eight regions of the
world in 1990. Partial revisions were produced by WHO for 1999-2002 and 2004 for 14 regions.
Methods The Global Burden of Diseases, Injuries, and Risk Factors Study 2010 (GBD 2010) is a large multiinstitution, multi-investigator collaborative designed to re-assess the epidemiology of 291 causes of disease and
injury, including 1,160 sequelae of these causes of disease and injury, and 67 risk factors. Estimates are generated
for 20 age-groups, both sexes, for 21 regions for 1990, 2005, and 2010. The study has 18 distinct components
covering demographic estimation, covariates, causes of death, prevalence estimation for all sequelae, disability
weight measurement, comorbidity estimation, HALE computation, and risk factor assessment. All quantities are
estimated with uncertainty. The base case for reporting GBD results has been changed to reflect nearly 20 years of
debate on critical value choices. The base case reports YLLs using a new standard life table with a life expectancy at
birth of 86·0 years. YLDs are computed using prevalence and disability weights taking into account comorbidity.
YLLs, YLDs, and DALYs are computed with no discounting of future health and no age-weights.
Findings The GBD 2010 finds 2·490 billion DALYs in 2010 down from 2·503 billion in 1990. The minimal change in
DALYs is due to the balancing of increases due to population growth and declines due to changes in age-sex
specific rates. Leading diseases and injuries include ischemic heart disease, lower respiratory infection,
cerebrovascular disease, diarrhea, and HIV. Leading risk factors include elevated systolic blood pressure, tobacco,
alcohol, household air pollution, low fruit consumption, and elevated body mass index. Overall results show that
the use of time based summary measures has a substantial impact in assessing priorities. Differences in the ranks
based on prevalence and YLDs range from -909 to 1127. Global ranks for causes of death compared to DALYs are
also markedly different; the rank order correlation coefficient is 0·65. The ordering of risk factors according to
attributable deaths compared with attributable DALYs varies: the rank order correlation coefficient is 0·87.
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Interpretation The GBD 2010 provides a comprehensive assessment using comparable methods of the levels and
trends by age, sex, and cause for mortality, YLLs, prevalence, YLDs, and DALYs for 1990, 2005, and 2010. Summary
metrics provide a coherent framework for understanding the contribution of a diverse set of diseases, injuries, and
risk factors to levels and trends in global health.
Funding Bill & Melinda Gates Foundation

Introduction
What is the GBD?
The Global Burden of Diseases, Injuries, and Risk
Factors (GBD) is an approach to global descriptive
epidemiology. It is a systematic, scientific effort to
quantify the comparative magnitude of health loss due
to diseases, injuries, and risk factors by age, sex, and
geographies for specific points in time. Because of the
scope of this task, the GBD provides a comprehensive
approach to a wide range of measurement challenges
that must be addressed, including definitions,
aggregation across multiple health outcomes, and
estimation in the setting of sparse and inconsistent
data.
Comparison is at the heart of the GBD approach. For
decision-makers, health-sector leaders, researchers,
and informed citizens, the GBD approach provides an
opportunity to see the big picture, to compare
diseases, injuries, and risk factors, and to understand
in a given place, time, and age-sex group, what are the
most important contributors to health loss.
Comparison requires consistent definitions over time
and across place; for example, over various revisions
and national variations of the International
Classification of Diseases and Related Health Problems
(ICD). Comparison across diseases for non-fatal health
outcomes requires a system of disability weights that
produce meaningful summary metrics across hundreds
or thousands of specific disease sequelae. Comparison
between conditions that kill, such as sudden infant
death syndrome, and conditions that disable, such as
anxiety, requires metrics that quantify types of
outcomes in commensurable units. A focus on
comparison also means that one needs estimates for
all diseases, injuries, and risk factors, not just those for
which there are the best data in a place. Poorly studied
health problems may in fact be some of the most
important in some places and neglected because no
one has collected good data in the past. All age-groups
are included in the GBD so that comparisons across
age and sex groups are also a key advantage.

The GBD construct of the burden of disease is health
1
loss, not income or productivity loss. The GBD follows
the tradition of health statistics by focusing on health
loss as opposed to the individual utility or social
welfare consequences of health loss. Health loss does
not capture all the key dimensions of health events;
decision-makers should and indeed usually do take
into account other factors such as costs, the likely
health and non-health impacts of alternative policies,
equity, and fairness concerns. Health loss, however, is
the critical starting point for a more informed global,
national, or local dialogue on health priorities. Health
loss can be clearly defined and measured; the GBD
treats a unit of health loss as equally important across
individuals whether rich or poor, old or young, male or
female.
In each update of the GBD, the effort has tried to
incorporate advances in epidemiology, demography,
statistics, and other quantitative disciplines. New
iterations of the GBD share the same objective but
often use completely revamped and improved tools.
For example, in this latest version of the GBD, all
quantities of interest are estimated with uncertainty.
Computing and propagating myriad sources of
uncertainty into the final results has forced in many
cases the adoption of new models and estimation
methods. The shift to quantifying all known sources of
uncertainty is one example of how the GBD approach
has evolved to keep pace with the rising standard of
analysis in global descriptive epidemiology.
Prior GBD studies
In 1991, the World Bank commissioned the original
Global Burden of Disease Study 1990 (GBD 1990). The
effort was led by Christopher Murray and Alan Lopez
2
and involved a diverse set of contributors. Preliminary
results were published in the World Development
2
Report 1993: Investing in Health. The final results for
1990 were published by the World Bank, the World
Health Organization, and the Harvard School of Public
Health in 1996, and in a series of research articles
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published in The Lancet. The GBD 1990 provided
estimates of mortality by cause, years of life lost due to
premature mortality (YLLs), years of life lived with
disability (YLDs), and disability-adjusted life years
(DALYs) for 131 diseases and injuries and 10 risk
factors. Estimates were produced for eight World Bank
regions and for five age-groups. For the first time, an
internally consistent set of epidemiological estimates
covering all age-groups was generated for the world.
The GBD 1990 brought global, regional, and local
attention to the burden of mental health, noncommunicable diseases, and injuries. For a number of
communicable causes, such as tuberculosis and
malaria, it suggested that the burden had been
neglected.
Gro Harlem Brundtland was elected Director-General
of the World Health Organization in 1998. Early in her
administration a Burden of Disease Unit was created at
WHO. Preparation for the Global Burden of Disease
Study 2000 (GBD 2000) began, including a major
overhaul of methods for mortality estimation in the
7
setting of sparse data, improved approaches for
dealing with problems in cause of death certification,
8,9
new cause of death modeling strategies,
and
techniques to incorporate self-reported health into
10,11
burden estimation.
The number of regions used for
burden estimation was increased to 14 based on the
combination of WHO political regions and information
on adult and child mortality. The GBD cause list was
expanded to encompass 159 causes. Despite
considerable effort, it was not possible to re-assess the
evidence on non-fatal health outcomes for a
substantial number of the diseases and injuries in the
cause list. Results for 1999, 2000, 2001, and 2002 were
12–16
published in World Health Reports 1999-2003.
17
WHO published estimates for 2004 in a report.
A major extension of the GBD work on risk factors was
released in the World Health Report 2002: Reducing
Risks, Promoting Healthy Life and was documented in
more detail in two volumes and multiple journal
18–20
articles on the comparative risk assessment.
This
work built on a more rigorously defined conceptual
21
basis for comparative risk assessment , which defined
the burden of a risk factor by the comparison to a
counter-factual theoretical minimum risk distribution
of exposure. Twenty-six risk factors were examined in
this work. WHO also issued updates of these risk factor
22
estimates in 2009.

GBD 2010
The use of the GBD results and research on improved
methods and estimation have increased dramatically
over the last 15 years as documented by Pubmed and
Google searches. GBD results also have had a
significant impact in various national health policy
settings. National Burden of Disease studies have been
undertaken or are underway in at least 37 countries
23–25
26
27,28
29–
(including Australia,
Brazil, Chile,
Colombia,
31
32
33
34
35
36,37
Costa Rica, Cuba, Ecuador, Egypt, Estonia,
38
39
40
41
42
43
France, Ghana, India, Indonesia, Iran, Italy,
44,45
46,47
48
49
50–53
Japan,
Korea,
Malawi, Malaysia, Mexico,
54
55
56
Mozambique, the Netherlands, New Zealand,
57
58–60
61
62
Oman, Pakistan, Peru,
Serbia, Singapore,
63,64
65,66
67
68–71
South Africa,
Spain,
Sweden, Thailand,
72
73,74
Turkey,
the United Kingdom,
the United
75,76
77
78
States,
Vietnam, and Zimbabwe ). Subnational
studies have been published in the literature for a
79
80
canton in Switzerland, Los Angeles county, Shilin
81
82
county, China, Ontario province, Canada, Victoria
83,84
85
State, Australia,
Paris, for employees of General
86
87
Motors, Sfax Tunisia, and two inner London
88
boroughs. In addition to conducting studies, in some
countries, such as Chile, Colombia, Iran, Mexico, New
Zealand, and Thailand, it is possible to directly trace
the impact of burden of disease studies on policy
89,90,42,91–94
formulation and implementation.
Despite considerable progress in the availability of
global and regional burden of disease figures and an
increase in national burden of disease studies, several
challenges and opportunities made it timely to
undertake the Global Burden of Diseases, Injuries, and
Risk Factors Study 2010 (GBD 2010). First, a core
principle of the GBD is to facilitate unbiased
comparisons across diseases, injuries, and risk factors.
However, the GBD 2000 and subsequent updates were
based on selective reviews and in-depth revisions for
some conditions, such as HIV/AIDS, tuberculosis,
malaria, maternal causes, major child causes of death,
and some parasitic infections. Piecemeal revisions
undermine the claim of real comparability. Second,
disability weights are the mechanism through which
time spent with a disease or injury sequela is made
commensurate with other disease and injury sequelae
and with time lost due to premature mortality.
Disability weights had not been empirically revised
since the GBD 1990. The addition of new diseases and
sequelae in subsequent revisions required the use of
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ad hoc disability weights not developed using a
standardized protocol for all outcomes. Moreover,
there has been considerable debate on the use of
health care professionals rather than the general
public as respondents in the measurement of disability
weights. Third, there is a demand for more detailed
information and estimation of the burden of disease
from diarrhea, pneumonia, and meningitis broken
down by specific pathogen to help guide research and
development priorities. Fourth, GBD 1990 and GBD
2000 results were based on different datasets and
methods, but many users of the information have
compared the results to examine trends for key
outcomes. Given the importance of trends for
assessing global health action and guiding future
policy, a reassessment of 1990 burden using strictly
comparable methods to the current time period was
needed. The expansion of development assistance for
health and the need for transparency about the impact
of these investments heightens the need for a robust
assessment of trends in the burden of disease. Fifth,
methods innovation across the spectrum from
mortality measurement, cause of death analysis, and
meta-regression
for
epidemiological
synthesis
provided opportunities to modernize the GBD
approach. Sixth, the huge scale-up of activity in global
health in the last decade has been paralleled by a
similar increase in data collection by governments,
researchers, and donor agencies. Combined with a
global movement towards enhanced transparency and
access to data, the empirical basis for assessing the
epidemiology of diseases is much richer than in the
past. Seventh, although some researchers have
analyzed uncertainty for attributable burden for
95,96
selected risks,
there has been no systematic
attempt to quantify uncertainty in the previous overall
GBD results. Quantifying uncertainty is one key
method for communicating to users the strength of the
evidence on different diseases, injuries, and risk
factors.
The GBD 2010 was implemented as a collaboration
among seven institutions: the Institute for Health
Metrics and Evaluation as the coordinating center, the
University of Queensland, the Harvard School of Public
Health, the Johns Hopkins Bloomberg School of Public
Health, the University of Tokyo, Imperial College
London, and the World Health Organization. The study
was designed to solicit the input of a large number of
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expert advisers across the spectrum of diseases and
risk factors. Given the emphasis in the GBD on
comparable measurement and on separating advocacy
from epidemiological assessment, the study was also
designed to have a strong central component to
ensure consistency of data review, estimation
methods, and disability weight assessment.
This study represents a massive expansion in the scope
of work from previous GBD revisions, including a larger
disease and injury cause list, more risk factors, many
more age-groups, and an assessment for three time
periods. Further, a completely revised and improved
set of estimation tools has been developed; most
notably, the prevalence of sequelae is estimated using
statistical inference on all available data. This study
overview is organized into five sections: key
dimensions of the analysis, the different analytical
components of the study, the simplification of DALYs
as a summary metric, some key comparative results,
and the discussion.

Methods
Disease and injury causes, sequelae, and health states
The cause list has a hierarchical structure so that
different levels of aggregation are included. At each
cause level, the list provides a set of mutually exclusive
and collectively exhaustive categories. For the GBD
2010 cause list, we began with the previous GBD cause
list and added causes on the basis of three criteria:
potentially large causes of burden, causes for which
there is substantial health policy interest, and the
feasibility of measurement. The final GBD 2010 cause
list in Web Table 1 has four levels of diseases and
injuries and a fifth level for sequelae, shown in the
table as a separate column. The four levels provide
different degrees of disaggregation of the causes:
three level 1 causes, 21 level 2 causes, 155 level 3
causes, and 112 level 4 causes. Of the level 3 causes
129 have no level 4 causes below them in the
hierarchy; at the most disaggregated level there are,
therefore, 241 mutually exclusive and collectively
exhaustive causes. The three level 1 causes are
communicable, maternal, neonatal, and nutritional
disorders; non-communicable diseases; and injuries.
Web Figure 1 summarizes the change in the number of
specific causes identified for the GBD study over its
various iterations. Over time, more detailed causes
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Web Figure 1: Number of causes in the various revisions of the GBD cause list disaggregated by different levels in the cause
hierarchy

In Web Table 1, below the level of causes, the list
includes the sequelae that are related to each cause
shown to the right of the causes. The list of sequelae is
designed to capture the direct consequences of
disease or injury that are not otherwise captured
elsewhere in the cause list. In the GBD 1990, 483
disease sequelae were identified and 474 in the GBD
2000. For the GBD 2010, the number of sequelae
evaluated has increased for all three broad cause
groups, leading to 1,160 in total. Sequelae for each
condition were developed by disease and injury
experts. The main outcomes from a disease that could
potentially make an important contribution to the
burden of a given disease or injury and which could in
principle be measured were included. In some cases,
an outcome could reasonably be considered a sequela
of one disease or a disease in its own right. We have
made sure that a given outcome only appears once in
the cause-sequela list to avoid double counting. In
some cases, the same clinical outcome appears several
times in the cause-sequelae list because more than
one disease contributes to a clinical outcome. For
example, heart failure is treated as a sequela of a large

number of diseases rather than a disease entity of its
own.
For the GBD 2010 an important innovation has been to
identify which disease sequelae are common across
conditions; these common disease sequelae are called
health states in the GBD. Web Table 1 also provides a
mapping of each of the 1,160 sequelae to one or
several of 220 health states. For example, anemia is
identified as a sequela of 19 diseases in the cause list.
Three health states are associated with anemia: mild
anemia, moderate anemia, and severe anemia.
Considerable effort including consultation with various
advisory disease and injury expert groups went into
the development of the shorter list of health states
which facilitates the disability weight measurement
component of the study. For each of the health states,
a lay description was developed for use in the
empirical assessment of disability weights. Salomon et
98
al. provide detail on the development of the lay
descriptions for the 220 health states.
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Disease and injury ranking list
For presentation of the leading causes of DALYs, we
need to choose the level in the cause hierarchy at
which we rank conditions. 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 (see Web
Table 1) selected to distinguish and cluster conditions
together that may have programmatic or public health
significance. We aggregate detailed causes within the
broader categories of maternal causes, diarrheal
diseases, lower respiratory infections, stroke, and road
injury for this reason. Results in the tables are provided
for all 291 causes; the ranking list is used only for the
leading cause figures. The 176 causes do not include
residual categories such as other parasitic or other
cardiovascular because these categories represent
complex aggregations of detailed causes for which
there is no clear public health program. The 176 causes
along with the excluded residual categories are also
mutually exclusive and collectively exhaustive.

radon, water and sanitation evaluated independently,
bone mineral density, intimate partner violence, and a
number of specific occupational exposures. Unsafe
sexual practices was dropped because of insufficient
direct measurement of exposure to unsafe sex and
inadequate relative risk data paired to an exposure
measurement. We also have not included assessments
of the burden of disease due to the absence of
interventions; these can be more appropriately
analyzed in intervention cost and impact studies. In
total, counting all three levels of risks, the list includes
69 risk factors. For some of the level 1 clusters of risk
factors, there are analytical challenges for computation
related to risk factors that operate through each other.
The problem of mediation is particularly challenging
for the physiological risks. For example, BMI operates
in part through blood pressure and cholesterol
changes. In this analysis, we have not been able to
estimate this level 1 risk factor, so that results are
presented for only 67 of the 69 risks or clusters of risks
shown in Web Table 2. As with diseases and injuries,
we have identified a list of 43 risk factors for use in
developing tables and figures of leading causes of risk
factors. Web Table 2 indicates which risk factors are
presented in the ranking list.

Risk factor list
For the GBD 2010, we began with the Comparative Risk
Assessment 2000 list of 26 risk factors and subtracted
and added risk factors based on consideration of four
criteria: convincing or probable evidence on relative
risks by cause, sufficient data to estimate exposure by
region, potential size of the attributable burden of
disease, and the extent to which burden is modifiable.
Further, we organized risk factors into a hierarchy with
three levels. Web Table 2 provides the final GBD 2010
risk factor list. Level 1 risks in the hierarchy are groups
of risk factors that are related by mechanism, biology,
or potential policy intervention. Most risks are
presented at level 2, but in some cases, such as
occupational carcinogens calculations, are done at a
third level, as there are many detailed but relatively
small burden risks included in the grouping. The
category diet and physical inactivity clusters together
some key behavioral risks. This category has been
substantially expanded to include 14 components of
diet; this contrasts with just one component of diet in
previous work– fruit and vegetables. Other important
additions to the risk factor list include breastfeeding,

Regions
The GBD 1990 used a modification of World Bank
regions to divide the world into eight groupings. These
were modified in the GBD 2000 to start with the six
political regions of WHO and then subdivide them into
14 regions based on estimates of adult and child
mortality available at that time. For the GBD 2010, we
sought to create regions on the basis of two criteria:
epidemiological
homogeneity
and
geographic
contiguity. We also sought to keep the number of
regions created to a minimum but chose regions to
maximize the between-region variance in outcomes
and minimize the within-region variance in outcomes.
The process was iterative based on examination of
levels of under-5 mortality and adult mortality as
measured by the probability of death between ages 15
and 60 (45q15), as well as known distributions of major
drivers of health outcomes in some areas of the world
such as the HIV epidemic. Web Figure 2 shows the final
creation of 21 regions for the GBD analysis. For some
types of analysis in the GBD, we have also created
seven super-regions, which cluster together related
groups of regions on the basis of cause of death
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patterns. For some Bayesian estimation procedures
used in the analysis, super-regions are useful in the
presence of sparse data. Web Figure 2 shows superregions shaded using similar shades. Web Table 3
provides a detailed listing of countries in each region
and super-region. Based on levels of child and adult
mortality Sri Lanka and the Maldives were placed in
the Southeast Asia region rather than South Asia.
Some countries proved particularly problematic to

place in regions meeting the criteria we established
because of their relatively unique epidemiological
patterns compared to neighboring countries including
Israel, Yemen, Haiti, Sri Lanka, Afghanistan, and
Mauritius. In these cases, we have had to take
pragmatic decisions to place these countries in a
region even when several options were possible, such
as Afghanistan in South Asia, North Africa and Middle
East, or Central Asia.

Web Figure 2: Map of GBD 2010 regions and super-regions
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Age-groups and years
Demands for burden of disease information for more
detailed age-groups have emerged. Under age 5, there
is recognition of the important differences in cause
composition for early neonatal, late neonatal, and
post-neonatal deaths and differential trends for these
groups. Demand for more detailed age stratification
99
also arises from interest in adolescents and in the
impact of non-communicable diseases at the other end
of the age spectrum. To reflect this interest, we have
moved from five age-groups included in the GBD 1990
for reporting DALYs and eight age-groups in the GBD
2000 to 20 age-groups: early neonatal, late neonatal,
post-neonatal, 1-4, 5-9, 10-14, …..70-74, 75-79, and
80+. In the demographic analysis of age-specific
mortality, we have estimated deaths and death rates
for age-groups up to 100. Due to limitations of data at
older ages, however, we chose to use 80+ as the
terminal age-group for the cause of death and disease
and injury sequelae analysis. As in all previous GBD
rounds, all estimates are produced separately for
males and females. There is also substantial interest in
the number of late fetal deaths, particularly
intrapartum fetal deaths that occur in different
100
countries and over time. In this analysis of the GBD,
however, we have not been able to include estimation
of fetal deaths; this is an important area for future
quantitative work.
A critical dimension of the GBD 2010 is the addition of
multiple time periods assessed using strictly
comparable data and methods. Results are estimated

for all quantities of interest for 1990, 2005, and 2010.
In addition, all results for causes of death have in the
computation been estimated for single years as well.
The addition of more than one period of time has
meant careful consideration of not only the levels of
estimates produced by the GBD but the implied
changes over time as well. In future revisions of the
GBD, producing a longer methodologically consistent
time series will add further understanding.

Eighteen analytical components
Web Figure 3 summarizes the overall analytical
strategy for the GBD 2010 and identifies 18 distinct
components. In the following section, we identify the
main analytical tasks to complete each of the 18
components of the GBD 2010 analysis. Web Figure 3
also highlights how each of the components is interrelated. The strong interconnections between
components mean that changes in one component
require the re-estimation of multiple components. For
example, changes in the estimation of age-specific
mortality rates (component 2) leads to changes in the
in the rescaled deaths for each cause (component 5),
changes in healthy life expectancy (component 12),
changes in YLLs (component 13), and changes in risk
factor attributable YLLs (component 18). Another
example is changes in the covariate database
(component 1) will influence estimating causes of
death (component 3), estimating disease sequelae
prevalence (component 7), and estimating risk factor
exposure (component 15).
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Web Figure 3: Eighteen components of the GBD 2010 and their inter-relationships

1. Covariate database
A major component of the GBD is developing
estimates
for
cause-specific
mortality
and
disease/injury incidence, prevalence, and excess
mortality in settings where there are sparse data or
conflicting data from multiple sources. This estimation
task is facilitated by the use of appropriate covariates
that can be used as independent variables in the
modeling process. A database of 84 covariate topic
areas and 179 variants of the covariates has been
developed for this purpose. Missing data in covariates
have been addressed using spatial-temporal regression
101–104
and Gaussian process regression (GPR).
Web
Table 4 provides a list of the covariates developed and
the key data sources used as well as the method for
missing data imputation.

of data sparseness in developing countries prior to
1970, we have chosen to analyze mortality trends from
1970 to 2010. This re-analysis takes advantage of
improvements in demographic estimation methods for
105–
various types of data on child and adult mortality.
107
All available data on child and adult mortality have
been combined into a time series of best estimates
taking into account sampling error and estimates of
non-sampling error, such as recall bias in sibling
histories. The age-specific estimates of deaths and
death rates also incorporate improvements in
relational model life table systems designed to take
into account extreme levels of adult mortality seen in
settings of large HIV epidemics, wars/genocides, and in
Eastern Europe. Wang et al. discuss the data, methods,
108
and results for this component in detail.

2. Age-specific mortality rates
As a critical input to the GBD, a complete re-analysis of
the evidence on levels of age-specific mortality has
been undertaken for 187 countries from 1970 to 2010.
Analyzing mortality rates over longer periods of time
allows putting data on mortality in the context of longterm trends in death rates for a given country. Because

3. Cause of death database
Information on causes of death comes primarily from
vital registration systems and verbal autopsy studies.
Verbal autopsy (VA) is a means of ascertaining the
cause of death of individuals and the cause-specific
mortality fractions in populations with incomplete vital
registration systems. A trained interviewer uses a
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structured questionnaire to ask about the signs,
symptoms, and demographic characteristics of a
recently deceased individual from the next of kin.
Validation studies suggest that physician certified VA
109
performs reasonably well for many causes of death.
For selected causes, other sources such as police
records for homicides and road traffic accidents,
surveillance systems for maternal mortality, census
and survey data for injury or maternal mortality, and
population-based cancer registries also provide data in
selected countries. The Institute for Health Metrics and
Evaluation has systematically created a cause of death
database for the GBD spanning the period 1980 to
2010, including mapping data across various revisions
and national variants of the International Classification
of Diseases and Related Health Problems (ICD). Cause
of death data prior to 1980 are much more limited for
developing countries; thus our analysis has focused on
the period 1980 to 2010. Algorithms have also been
developed and applied to deal with the problem of illdefined coding in vital registration and verbal autopsy
data where deaths are assigned to unknown causes,
intermediate causes, or immediate causes of death
110,111
rather than the underlying cause of death.
These
112
approaches are discussed in detail by Lozano et al.
4. Estimating causes of death
The GBD 2010 has, for 133 of 235 causes, used cause
of death ensemble modeling (CODEm) as the primary
strategy to develop cause-specific estimates; the 133
causes account for the vast majority of major causes of
death. The theory and development of CODEm has
113
been published,
and applications to maternal
mortality, breast and cervix cancer, and malaria have
114–116
also been published.
There are three key aspects
to this approach: first, to develop and test a diverse set
of plausible models instead of a single analystpreferred model; and second, to objectively test the
prediction performance of these models by holding out
some of the data from the analysis and then
comparing model prediction to the held out data.
Great care is taken in how data are held out to mimic
the prediction task for each cause of death; for
example, there are a number of countries for which no
data are available. This out-of-sample predictive
validity testing provides an objective quantification of
113
prediction error and uncertainty intervals. Third, in
the CODEm approach, predictions for the GBD are
based on a pool of the best models. This provides more

robust and stable predictions with larger uncertainty
intervals than using a single model. For some subcauses, such as diarrhea etiologies, HIV/AIDS, and for
some causes that rarely cause death, alternative
methods have been used – see Lozano et al. for
112
details.
5.

Ensuring consistency between cause-specific
estimates and all-cause mortality estimates
In the GBD 2010, cause of death estimation proceeds
in two stages. First, models are developed for each
cause of death in isolation. Second, the estimates for
each cause are combined into estimates for all causes
simultaneously that sum to the demographic estimates
of all-cause mortality. In the GBD 2010, we have
combined estimates of causes of death using a simple
algorithm: for each draw from the uncertainty
distribution of each cause of death and the all-cause
mortality level, we rescale the number of deaths in an
age-sex group to equal the total number of deaths
from all-causes. This simple algorithm leads to greater
change in the estimates for more uncertain causes.
This approach and its advantages compared to
112
alternatives are discussed elsewhere.
6. Disease sequelae epidemiology database
To support estimation for each region of disease
sequelae incidence, prevalence, duration, remission,
and excess mortality, a database of available published
and unpublished data has been developed. Key inputs
into this database include systematic reviews of the
literature, analysis of household survey data, antenatal
clinic surveillance, reportable disease notifications,
disease registries, hospital admissions data, outpatient
visit data, population-based cancer registries, active
screening data, and other administrative data. As with
data on causes of death, a considerable effort has gone
into documenting factors that influence the quality and
comparability of results, such as different casedefinitions, diagnostic technologies, and sampling
117
strategies – see Vos et al. for details.
7.

Estimating disease sequela prevalence,
incidence, and duration
For the task of developing estimates for disease
incidence, prevalence, duration, and excess mortality
estimates for 21 regions for three time periods by age
and sex, a meta-regression tool was specifically
developed for the GBD, DisMod-MR. This tool was
designed to address some of the key data limitations in
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burden of disease analyses. These limitations include
data reported using a wide variety of age intervals,
sparse data in some regions, data on related
epidemiological parameters such as incidence,
prevalence or excess mortality, and studies with
different case definitions, diagnostic technology or
sampling strategies. An important part of the analysis
has been to try and deal with selection bias intrinsic to
some data sources, such as hospital discharges where
access to care influences the number of discharges in a
population. More detail is provided elsewhere on the
117,118
development and application of DisMod-MR.
For
some causes where more complicated models
capturing more stages of disease progression are
necessary, such as HIV, more elaborate natural history
models were used, refined, or developed.
8. Impairment levels
For the GBD 2010, we have constrained diseasespecific claims about impairments to equal the
estimates of prevalence for selected impairments
where independent data on the prevalence of an
impairment have been available. The impairment
analysis has been undertaken for vision loss, hearing
loss, anemia, infertility, heart failure, intellectual
disability, and epilepsy. In these cases, the quality and
extent of data on the overall impairment level have
been determined to be stronger than on disease
specific impairments. These impairment assessments
117
are described in more detail in Vos et al.
9. Nature and external cause of injury analysis
Special methods have been developed for injuries
because of the dual nature of injury assessment. Each
injury can be characterized by the nature of injury such
as a femur fracture or head trauma and the external
cause of injury such as a road injury or a fall. To assess
disability, data is required on the frequency of the
nature of injury as well as follow-up data on reduced
health functioning at certain points in time after the
injury. Since the cause list assigns death and disability
due to injury by external cause, we also need to
capture data on the matrix between the nature of
injury incidence and the external causes leading to
these injuries. Previous versions of the GBD have made
use of hospital data on the matrix relating external
cause and the nature of injury. This study, however, for
the first time included survey data on the incidence of
external causes and, perhaps more importantly,
multiple sources of long-term follow-up data to

estimate the fraction of individuals with each nature of
injury progressing to permanent disability. The injury
117
analysis is discussed in some more detail in Vos et al.
10. Disability weights for 220 health states
Disability weights are the key mechanism in the GBD
approach through which disease and injury sequelae
are made comparable with each other and with time
lost due to premature mortality. In the GBD 1990 and
subsequent revisions, disability weights were
developed from health care professionals with
knowledge of a diverse set of health states. For the
GBD 2010, we have switched to the construct of
disability weights for health states as assessed by the
general public. To achieve this, simple lay descriptions
of the 220 unique health states across the 1,160
disease and injury sequelae were developed. Disability
weights were assessed using general population
surveys in five countries to capture a diverse set of
views and through an Internet survey. Disability
weights were elicited using pairwise comparisons
where the respondent is asked to identify which health
state represents a higher level of health. The statistical
analysis maps from these pairwise comparisons to
estimates of disability weights including uncertainty.
Details of the survey design and statistical estimation
98
are provided in Salomon et al.
11. Comorbidity simulation
In the GBD 2010, disability weights are computed for
individuals taking into account comorbid conditions.
The GBD 2010 yields estimates for 1,160 disease and
injury sequelae. Combinations of these sequelae
change the likely health experience of the individual.
Comorbidity is taken into account in three stages. First,
for each age-sex group, a micro-simulation is
developed to estimate the number of individuals who
will have combinations of disease conditions. Because
of the lack of data within age-sex groups, comorbidities
are estimated using the assumption of independence
within an age-sex group. Testing of the independence
assumption using US Medical Expenditure Panel Survey
data suggest that error in the magnitude of YLDs from
using the independence assumption is minimal.
Second, the combined disability weight for individuals
with multiple conditions is estimated assuming a
multiplicative model. Finally, the overall individual
health loss captured in the disability weight is assigned
to the different sequelae experienced by an individual
proportionate to the disability weights of individual
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conditions on their own. The micro-simulation process
is repeated for each country-age-sex-year 1000 times
to propagate uncertainty in the prevalences and
disability weights into the comorbidity estimates. More
detail on these steps, including exploration of the
validity of the independence assumption, is presented
117
in Vos et al.
12. Healthy life expectancy
There are two broad families of summary measures of
population health: health gap measures exemplified by
DALYs and health expectancies. Health expectancies
use the life table framework to estimate the expected
life span in various states of health. Healthy life
expectancy is a single summary metric of population
health that is not affected by population age structure.
It can be thought of as equivalent to the expectation of
life at birth in full health given the currently observed
age-specific death rates and prevalence of disease and
injury sequelae. We use the life tables developed in
component 2 for each country in 1990 and 2010, the
disability weights and the output of the comorbidity
simulations to estimate healthy life expectancy for 187
countries. Healthy life expectancy results provide an
important summary of overall levels of health and help
elucidate important trends such as the compression or
expansion of morbidity. Details on the methods and
119
results are provided in Salomon et al.
13. Computation of YLLs, YLDs, and DALYs from
diseases and injuries with uncertainty
Estimates by age and sex for mortality by cause, for
disease prevalence taking into account comorbidity,
and for disability weights, are used to compute years
lived with disability (YLDs), years of life lost (YLLs) and
their sum, DALYs. Each quantity in the GBD 2010 is
estimated with uncertainty by generating 1,000 draws
from the posterior distribution. A thousand values of
each summary measure are computed by taking the
first draw for each quantity, then the second draw and
so on until 1,000 estimates are calculated. Given the
large number of diseases and injuries and their
sequelae, this task is computationally intensive.
Estimation of causes of death yield uncertainty
distributions with correlation across age and over time;
the same is true for the estimation of sequelae
prevalence where the GBD meta-regression tool has
been used. In the absence of data on the correlation of
uncertainty across countries, we assume that
uncertainty across countries is uncorrelated.

14. Risk factor exposure database
The GBD approach assesses the attributable burden of
disease using four components: a database on risk
factor exposure, estimating the prevalence of risk
factor exposure by age and sex, the relative risk for a
specific disease, and the counterfactual distribution of
risk exposure called the theoretical minimum risk
120
distribution. Analogous to the same principles used
for work on disease sequelae, we have created a
database of published and unpublished sources on the
prevalence of exposure. For some risks, innovative
sources such as satellite imagery have been used – see
120
Lim et al. for details. For a number of risk factors,
primary survey data have been collated and reanalyzed along with published studies.
15. Estimating the prevalence of exposure
Exposure estimates have been developed for many
risks using the GBD Bayesian meta-regression tool,
DisMod-MR. Related Bayesian methods have been
121–
used in published analyses for the metabolic risks.
124
For some risks, alternative modeling strategies have
120
been used – see Lim et al. for details. In all cases, the
estimation of exposure prevalence generates
uncertainty distributions.
16. Estimating relative risks for risk-disease
pairs
Explicit criteria have been used to identify risk-disease
pairs to be included in the GBD 2010. For each riskdisease pair, relative risks for specific disease
outcomes have been taken from published metaanalyses or updated meta-analyses that have been
undertaken as part of this study. Special analyses have
been undertaken for water and sanitation, all sources
of particulates less than 2·5 microns, and the
components of diet. Standardized approaches to the
attenuation of relative risks with age for cardiovascular
120
disease outcomes have been included. Uncertainty
in the relative risks for each risk-disease pair by age
and sex have been propagated into the final estimates.
17. Theoretical minimum risk exposure
For diseases and injuries following the tradition of
health statistics, outcomes are categorically assigned
an underlying cause. The tradition in risk factor
epidemiology is to assess attributable burden by
estimating a counterfactual scenario where exposure
to a risk factor in the past is set to a counterfactual
distribution.
Counterfactual
assessments
are
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undertaken one risk factor at a time. Attributable
deaths, YLLs, YLDs, or DALYs are then the difference
between observed burden of disease and the
counterfactual scenario. Following the framework for
21
comparative risk assessment, counterfactuals are set
to the lowest risk distribution that has been observed
or is theoretically possible – the theoretical minimum
risk exposure distribution (TMRED). Details by risk are
120
provided in Lim et al.
18. Computation of attributable burden for
each risk factor with uncertainty
Risk factor burden is assessed using the distributions of
burden for each disease associated with a risk factor.
Uncertainty from the prevalence of exposure, relative
risks, and where appropriate the TMRED, are all
propagated into the final risk factor uncertainty. Final
uncertainty reflects both the uncertainty for an age-sex
group from the process of disease and injury
estimation and the uncertainty in the population
attributable fractions. We assume that uncertainty in
the population attributable fractions is uncorrelated
with uncertainty in disease and injury burden. For the
computation of the Level 1 cluster of risk factors, we
have assumed that the effects of combinations of risk
factors are multiplicative and independent.
Using simplified DALYs for the base case
Critical to the GBD approach is the capacity to make
comparisons across different diseases and injuries.
Comparisons require the use of summary metrics that
allow meaningful juxtaposition of deaths and non-fatal
health outcomes. Following proposals that date from
125
126
the 1940s, Murray proposed that time be used as
the basic unit of measurement for the GBD. Premature
mortality is quantified in terms of the number of years
of life lost to an individual compared to a normative
standard life expectancy at each age. Time lived with
various disease and injury sequelae are converted into
years lived with disability (YLDs) by using a series of
disability weights for health states that reflect the
severity of health loss on a scale of 0 which is full
health to 1 equivalent to death. The construction of
summary metrics requires making a series of value
127
choices; these value choices are either explicit or
implicit in all summary measures of population health.
Since the publication of the GBD 1990, there has been
127–136
extensive debate on all the key value choices.

The key value or normative choices include the
normative standard life table for males and females
used to compute YLLs due to a death at each age;
adjusting for comorbidity; incidence versus prevalence
YLDs, discounting for time preference; and ageweighting. Because of the extensive academic debate
on these value choices, for the GBD 2010, we
convened a consultation of 21 philosophers, ethicists,
and economists to advise on the state of the academic
debate on these value choices on July 28-29, 2011 –
the Critical Ethical Choices for DALYs meeting.
Alternative forms of DALYs were computed in the GBD
1990 to provide users with results following different
value choices. History has shown, however, that the
base case used for summary tables and figures ends up
being the figures used more extensively in the
literature and the policy arena. On the basis of this
debate and the cumulative literature of the past 15
years, we have modified the default computation
procedure for YLLs, YLDs, and DALYs. We provide a
brief analysis of the arguments for and against
changing the base case for each of the five critical
choices.
New standard reference life table
In the GBD 1990, calculation of years of life lost due to
a death at age x was based on the life expectancy in a
standard reference population at age x. The standard
reference life table for the GBD 1990 was based on the
highest observed life expectancy at the time, Japanese
females with a life expectancy at birth close to 82·5
years. The impact of choosing different standard
126,137,138
reference life tables has been explored.
Based
on the observed male-female gap in life expectancy in
the best off communities within high-income
countries, the standard reference life expectancy was
set to 80·0 years at birth for males. In the two decades
since the original analysis, life expectancy has steadily
improved in the countries with the lowest mortality. In
Japan, for example, it increased for females to 85·9
years at birth. The reference standard life table is
meant to represent the aspiration for healthy lifespan
for all individuals. Given the progress in extending life
expectancy in the last 20 years, it is appropriate to
extend the normative goal for life expectancy. We
developed a new reference standard life table by
identifying the lowest observed death rate for any agegroup in countries with more than five million in
population -- to avoid chance fluctuations in death
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rates due to small sample size. Web Table 5 provides
the new reference life table with a life expectancy at
birth of 86·0 years – Web Table 6 provides single year
values for the reference life table to facilitate
computations by others.
Web Table 5 : GBD 2010 standard abridged life table
used for computing years of life lost due to deaths at
each age

Age
0
1
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
105

Life expectancy (years)
86•02
85•21
81•25
76•27
71•29
66•35
61•40
54•46
51•53
46•64
41•80
37•05
32•38
27•81
23•29
18•93
14•80
10•99
7•64
5•05
3•31
2•23
1•63

In the GBD 1990, the standard life expectancy for
males was lower than females. At the Critical Ethical
Choices for DALYs meeting, there was a consensus that
using a different standard for males and females was
inappropriate. Several arguments contributed to the
view that the same reference standard should be used
for males and females. First, the empirically observed
gap in life expectancy between males and females
108
continues to narrow. Within high-income countries,
the gaps between male and female life expectancies
especially for the lowest mortality communities have
139
also narrowed.
Second, there is no reason that
society should have lower aspirations for health for
males than females. In fact, with advances in medical

science, it is likely the mechanisms through which
males tend to have higher mortality for some causes of
death will eventually be understood. Interventions to
equalize life expectancy for males and females are
conceivable. Simply because male life expectancy has
lagged behind female life expectancy for many
decades in the best-off countries is not a reason to say
there is not burden of disease imposed on males by
this difference.
Comorbidity
126
Murray postulated a principle to guide social value
choices incorporated into DALYs, namely that like
outcomes should be treated as like. One interpretation
of that principle is that a year of life lived with a
disabling sequela such as blindness should contribute
the same amount to the burden of disease regardless
of whether it occurs in someone with another
condition or not. Comorbidity calculations and
adjustment of disability weights for comorbidities were
excluded in the GBD 1990 on the grounds that the like
as like principle should apply to disease sequelae in
different individuals.
However, an alternative view supported by a
consensus of individuals at the Critical Ethical Choices
for DALYs meeting viewed that burden should be
assessed individual by individual. Individuals with the
same functional health loss should be treated as like
regardless of whether that functional health loss came
from one or several contributing conditions. Keeping
the individual as the focus of attention means that we
should measure or estimate an individual’s health
state and associated disability weight and as a second
step, attribute that individual’s disability to specific
disease and injury causes. Allocation of the health loss
for a given individual to diseases and injuries would
need to follow some standard replicable rule such as in
proportion to the size of the disability weight for each
specific sequela in isolation.
Incidence versus prevalence
Two types of DALYs were calculated in the GBD 1990:
prevalence DALYs and incidence DALYs. For the base
computation an incidence perspective was used. An
incident YLD was computed as the stream of future
health loss associated with disease sequelae incidence
in the year of the assessment. Incidence YLDs, in the
absence of discounting and age-weighting (see below),
are incidence times estimated duration times the
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disability weight for the sequela. A prevalence
approach in the absence of discounting and ageweighting would take the prevalence of a sequela
times the disability weight as the estimate of YLDs.
Both forms of YLDs were computed using the results of
1
the GBD 1990. Conditions where incidence was
increasing had larger incidence YLDs than prevalence
and vice-versa for conditions where incidence was
declining.
126

Murray argued that the incidence perspective had
two advantages: mortality rates used to compute YLLs
are by definition incidence rates; using incidence for
YLDs means that both non-fatal and fatal outcomes are
analyzed in a consistent fashion. Murray also argued
that because incidence reflects more recent trends it
was more relevant to some forms of public health
decision-making focused on prevention. The incidence
DALY, however, has several disadvantages. First,
individuals living with reductions in health functioning
who need health and other social services may not be
reflected in burden estimates if incidence has declined
substantially. Second, when YLDs are discounted, there
is an arbitrary element to when diseases and their
sequelae are deemed to start, which influences the
estimated burden. If the incidence of ischemic heart
disease is designated to start with plaque formation or
detectable myocardial ischemia will profoundly change
the number of discounted YLDs. This arbitrariness to
the construct of when a disease process starts is not
present in a prevalence perspective.
Third, in a prevalence perspective, YLDs are assigned to
age-groups according to the ages at which the loss of
health is experienced; in an incidence perspective, they
are assigned to the age of incidence. For most planning
and decision-making purposes assigning the burden to
the age at which health loss is experienced is more
useful. Finally, incorporation of comorbidity is more
straightforward in a prevalence approach than an
incidence approach. To adjust for comorbidity in a
prevalence analysis, all the combinations present at a
point of time need to be measured or estimated. For
an incidence perspective, one would need for each
age-sex-geography-time group to model out the
stream of incidence in the future of all conditions and
their associated excess mortalities. This task would be
information intensive and computationally challenging.

Given the choice to capture comorbidity in the GBD
2010 and the other advantages of prevalence over
incidence, we have opted to use a prevalence
approach. Nevertheless, it is important to recognize
that conditions that are rapidly increasing may appear
smaller in a prevalence perspective than they would
have in previous approaches to the GBD. In terms of
the inconsistency between using prevalence for
sequelae and incidence for mortality, Schroeder has
140,141
recently argued that this can be justified.
Discounting for time
The GBD 1990 published DALYs computed with a 3%
discount rate for future health and an alternative set
with a 0% discount rate. There is an extensive
literature on the arguments for and against
discounting future health for burden of disease
142–
assessment and in the cost-effectiveness literature.
146
128
Anand and Hanson argued that there was no
intrinsic reason to value a year of health as less
important simply because it is in the future. For
consumption, the combination of the known declining
marginal utility of a dollar at higher levels of income
and an expectation of higher income in the future
leads one to expect the utility derived from a dollar will
be less in the future. One cannot expect that the value
of a year of healthy life to society will be less in the
future; there is no expectation of declining marginal
utility of years of healthy life. The more persuasive
arguments in favor of discounting healthy life years
have all been framed in terms of various decisionmaking paradoxes which suggest that without
discounting future health, decision-makers would be
147
led to make seemingly unpalatable choices. Murray
148
and Acharya
argued that the most convincing of
these paradoxes were the research and eradication
paradoxes. Namely, that spending dollars on research
and eradication could yield extremely large streams of
healthy life years in the future, justifying devoting
nearly all resources today to research or eradication
efforts even if the probabilities of success were low.
This form of discounting might not be an exponential
decay, but the authors argued that the convention of a
3% discount rate would be a practical way to take into
account these concerns. It is important to note that
the paradoxes or consistency arguments (consistency
between discounting cost and health gains) are not
arguments that we should value health in the future as
less important per se; only that we must discount in
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order to avoid excessive sacrifice by currently living
individuals.
Vigorous academic debate has emerged on whether
YLLs or YLDs should be discounted for time in burden
149,150
of disease measurement.
Most of the literature
and the unanimous consensus of our consultation
takes the view that a year of healthy life should be
counted as equally important in terms of population
health regardless of the year in which it is lived. The
arguments in favor of discounting both for burden of
disease measurement and cost-effectiveness analysis
have been framed in terms of paradoxes. The research
paradox for example would lead us to take all
resources for health today and invest them in research.
This conclusion is unappealing, but the reason it is
unappealing is not that future health is less important
but that it would be an unfair sacrifice to ask from the
current generation. One does not need to try and
avoid that conclusion by the artifact of discounting
future health but rather explicitly recognize that social
choices will be influenced by factors beyond
minimizing DALYs, such as equity or fairness
128
concerns. We have, therefore, chosen to compute
the base case of DALYs for the GBD 2010 with a
discount rate of 0%.
Age-weighting
In the past, base case DALYs have incorporated ageweighting. The arguments for and against ageweighting in burden of disease measurement,
however, are less clear than for time preference;
similar debates have emerged in the literature on cost129,131,151–155
effectiveness analysis.
Some have argued
that deaths at particularly young ages or even fetal
death represents less of a loss of health because
156
individuals do not have fully developed life plans.
But in the construct of DALYs where time is used as the
basic metric of comparison, this type of consideration,
which is not related to the number of years lost or the
health importance of a given year at a given age, would
be extremely hard to accommodate. Moreover, these
considerations should, we argue, best be seen as other
considerations that might be included in debates on
social priority for health improvement rather than
modifications of the basic construct of population
health.
150

Murray and Acharya argued that age-weighting was
justified because it is a widely held view in the

community based on various empirical investigations
and that “the well-being of some age groups is
instrumental in making society flourish; therefore,
collectively we may be more concerned with improving
health status for individuals in these age groups”. This
type of argument, however, was grounded on two
ideas. First, that the burden of disease should take into
account broader welfare interdependencies of health
outcomes; and second, that for reasons of fairness, the
only information that should influence the
computation of the burden of disease other than
disease severity was age and sex. Otherwise, other
types of welfare interdependencies would also need to
be captured in the computation of the burden of
128
disease. Anand and Hansen , on the other hand,
argued that age weighting based on caregiving roles
would lead to double-counting the health benefits of
caregiving, as these should already be manifest in the
measures of burden among those receiving care. Even
the broader construct of some age-groups being more
important for societal success requires articulating
some type of welfare interdependency.
Through the debates of the last 15 years, the
argumentation for the GBD as a measure of population
157,158
health has become sharper.
Viewed as a strict
summary measure of population health, arguments for
weighting years of healthy life lived at different ages
are less compelling. As with time preference, one can
argue that a year of healthy life regardless of age
should be treated equally. We recognize, however,
that there is still an important set of issues about social
priority that should be attached to preventing fetal
death compared to death after a live birth that have
not been addressed here.

Results
Substantial detail from the GBD 2010 is provided in
papers on causes of death, YLDs, DALYs and risk
112,117,120,159
factors.
Here, we draw attention to some
high level comparative results that stress the
important role of using summary measures to combine
complex information across a wide range of health
outcomes. The effort to quantify the burden of disease
using time both to quantify years of life lost and years
lived with disability has an important impact on the
assessment of the overall global burden of disease.
Web Figure 4 shows a comparison at the level of 1,160

16

sequelae in 2010 between the rank of prevalence and
the rank from YLDs. The figure shows that there are
some very rare conditions that are ranked far down
the list at the global level in 2010 whether assessed by
the number of individuals who suffer from the
condition or by YLDs that take into account severity.
However, there is huge variation in the ranks of
sequelae using the two perspectives. Prevalence ranks
are up to 1,121 ranks higher than YLD ranks and up to
909 ranks lower. For example, dental caries of baby

th

teeth is the 12 most common condition in the world
st
but the 161 largest cause of global YLDs in 2010.
th
Schizophrenia is the 106 most common condition but
th
the 11 largest cause of YLDs. Some common
conditions are also major causes of disability; COPD is
th
the 20 most common condition and the fifth largest
cause of YLDs. The extremely wide differences
highlight how important it is to take into account the
severity of conditions not just the number of people
affected.

Web Figure 4: Global rank of sequelae prevalence versus global rank of YLDs for 1,160 sequelae in 2010

Another way to see the impact of moving from
traditional measures of disease burden such as the
number of deaths due to a disease to a comprehensive
time-based measure such as DALYs that captures both
the length of life lost due to premature mortality and
YLDs is shown in Web Figure 5. The rank order
correlation coefficient of cause of death rank and DALY
rank at the global level is only 0·65. Web Figure 5
provides a direct comparison using the GBD 2010

results of a simple ranking of diseases and injuries on
the basis of the global number of deaths and a ranking
based on DALYs. Communicable, maternal, nutritional
and neonatal causes are shown in red, noncommunicable causes in blue, and injuries in green.
Death ranks and DALY ranks are connected by lines to
show where conditions fall in the two assessments.
The figure provides both the global rank based on the
mean value of the ranks across draws but also the
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uncertainty in ranks. The figures in the uncertainty
columns provide the mean rank across the 1,000 draws
of each result and the 95% uncertainty interval for
ranks in brackets. Some causes are large and important
in both metrics such as ischemic heart disease, lower
respiratory infections, stroke, HIV/AIDS, and road
traffic injuries. The rank for many causes is very
different. COPD is the third largest contributor to
global mortality but despite considerable disability, the
older average age of death leads to it dropping to the

th

th

9 cause of DALYs. Lung cancer drops from the 5 to
nd
the 22 cause of DALYs; likewise other cancers such as
liver, stomach, and colorectal drop many ranks due to
a high average age of death and relatively few YLDs
compared to the volume of mortality. A disabling
rd
condition such as major depressive disorder is 133 in
th
terms of mortality but the 11 cause of global DALYs in
th
2010. Iron deficiency anemia is the 77 cause of global
th
mortality but the 15 cause of DALYs.

Web Figure 5: Global ranks of the top 25 causes of death in 2010 compared to the 25 leading causes of DALYs
The colors represent the various level one causes; blue is for non-communicable diseases, red is for communicable, maternal,
neonatal, and nutritional disorders, and green is for injuries. The dashed lines signify descending order in rank, while the solid
lines signify ascending order in rank. Some cause abbreviations used in the figure are ischemic heart disease (“IHD”); chronic
obstructive pulmonary disorder (“COPD”); lower respiratory infections (“LRI”); cancer (“CA”); road injuries (“Road Inj”);
tuberculosis (“TB”); hypertensive heart disease (“HTN Heart”); chronic kidney disease (“CKD”); other circulatory (“Oth Circ”);
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protein energy malnutrition (“PEM”); neonatal encephalopathy (“N Enceph”); neonatal sepsis (“N Sepsis”); other
musculoskeletal (“Oth Musculo”); and major depressive disorder (“MDD”).

Of the top 25 causes of death, nine are due to
communicable, maternal, nutritional and neonatal
causes, 13 are due to non-communicable causes, and
three are injuries. In contrast, when DALYs are
computed, 11 are communicable, maternal, nutritional
and neonatal causes, 11 are non-communicable
causes, and three are injuries. The make-up, however,
of the non-communicable causes that are in the
leading causes of DALYs is quite different. Key
conditions that cause YLDs but not much mortality
appear as major causes including low back pain, major
depressive disorder, and anxiety. Diarrheal diseases,
malaria, all the major causes of neonatal disorders, and
iron deficiency anemia rise substantially. The figure
also provides uncertainty intervals for both the cause
of death global ranks and the DALY ranks. The width of
the intervals vary both by cause and between deaths
and DALYs, highlighting how quantification of
uncertainty contributes to a better understanding of
the strength of evidence for various causes.
Web Figure 6 provides a similar comparison of the
magnitude of health problems in 2010 in terms of
deaths and DALYs. It shows the leading causes of death
and the leading causes of DALYs assessed in terms of
diseases and injuries and also in terms of risk factors.
The y-axis shows the percent of total DALYs due to a
disease, injury, or risk factor and the x-axis shows the
percent of deaths due to a disease, injury, or risk
factor. The analysis provides a comparison in two
dimensions: how leading risk factors compare to

leading diseases and injuries in terms of magnitude at
the global level; and how changing the metric from
deaths to DALYs alters the magnitude of problems.
Note that both for some risks such as elevated systolic
blood pressure, smoking (including non-traditional
tobacco smoking products), low fruit intake, and
alcohol consumption as well as for ischemic heart
disease and cerebrovascular disease, the fraction of
deaths is much higher than the fraction of DALYs. This
is because the risks and the diseases are linked to
cardiovascular diseases which have a relatively older
average age of death and these conditions are not
major determinants of YLDs. Interpretation of this
figure also needs to take into account that the same
cardiovascular outcome may be appearing in the
assessment of ischemic heart disease, low fruit
consumption, smoking, and elevated systolic blood
pressure. Because the burden assessment for diseases
and injuries is governed by rules that mean any
outcome is assigned to one set of mutually exclusive
and collectively exhaustive causes, the interpretation
of the fraction of deaths or DALYs from diseases is
different than for risk factors, which are not so
constrained. For a cluster of diseases the fraction of
DALYs due to a condition or risk factor is higher than
the fraction of deaths, including low back pain,
malaria, underweight, preterm birth, diarrhea, road
injury, and HIV/AIDS. These conditions stand out as
causing more burden measured in DALYs than deaths
because of either their impact on YLDs or death at
young age, or both.
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Web Figure 6: Comparison of the magnitude of the ten leading diseases and injuries and the ten leading risk factors using
the metric of the percent of global deaths and the percent of global DALYs
The Figure shows 24 total diseases, injuries and risk factors because some of the largest contributors to DALYs were not in the
top ten for deaths, and vice versa. Some cause and risk abbreviations used in this figure are ischemic heart disease (“IHD”);
lower respiratory infections (“LRI”); cerebrovascular disease (“Stroke”); low back pain (“Low Back”); preterm birth
complications (“Preterm”); chronic obstructive pulmonary disease (“COPD”); road injury (“Road Inj”); high blood pressure
(“SBP”); tobacco smoking, including SHS (“Smoking”); alcohol use (“Alcohol”); diet low in fruits (“Fruit”); household air pollution
from solid fuels (“HAP”); high body mass index (“BMI”); high fasting plasma glucose (“FPG”); childhood underweight
(“Underweight”); ambient particulate matter (PM) pollution (“PM2.5 Amb”); physical inactivity and low physical activity
(“Inactivity”); diet high in sodium (“Salt”); diet low in nuts/seeds (“Nuts/Seeds”); cancer (“CA”); and tuberculosis (“TB”).

Discussion
Compared to prior efforts, GBD 2010 represents a
major step towards a replicable scientific approach to
global descriptive epidemiology. The discipline of
propagating uncertainty across all components of the
study has required a coherent approach to the sources
of uncertainty and their objective quantification.
Modeling strategies that capture spatial and temporal
patterns in the data have reduced estimation error.
Where possible, objective tests of model performance
through out-of-sample predictive validity have been
included. These out-of-sample predictive validity tests
have been designed to test how well prediction models

perform even in settings where there are no data
available for a country. Efforts at cross-validation have
been implemented not only for age-specific all-cause
mortality and cause of death estimates, but also for a
number of impairments that are claimed by more than
one disease. While the full set of the steps and
methods in the GBD appear complex, in reality they
represent a major shift from subjective inputs to more
replicable approaches. These replicable approaches
will foster new innovation in the future and make
burden assessment more approachable by a larger
number of analysts, especially as versions that work on
less sophisticated computational platforms become
available.
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A core objective of the GBD 1990 was to isolate
disease epidemiological estimation from the agendas
of disease program advocates. Program advocates
certainly should use sound descriptive epidemiology,
but the assessment of the evidence should be
protected from entangled objectives. In all iterations of
the GBD including the GBD 2010, there has been a
strong active engagement of experts on specific
diseases. Some of these experts have a strong interest
in the magnitude of the conditions they study, either
to show progress brought about by investments in
programs or to highlight that a condition remains
neglected. To protect the estimation process from
those with too great a stake in the results, the study
has been designed with multiple safeguards. Cause of
death estimates must equal the estimates of all-cause
mortality from demographic sources. Claims about
vision, hearing, anemia, infertility, heart failure,
intellectual disability, and epilepsy need to sum to
independent assessments of these impairments.
Disability weights come from population-based
surveys, not from experts’ proposals. A strong central
component of the GBD has served to ensure that
comparable methods and assumptions are applied
across the spectrum of conditions.
A major limitation of the GBD study is the lack of an
equity dimension to the analysis. The primary goal of
the GBD 2010 collaboration has been to produce
regional estimates. The analytical tools, however,
applied in the GBD analysis should make the
generation of country estimates more feasible. The
mortality and cause of death modeling is all at the
country level, and the inclusion of country random
effects in many of the disease estimation models
means that within-region variation has been quantified
in some cases. However, even national estimates of
the burden will not address the need for an equity
dimension. For child outcomes that are captured in the
Demographic and Health Surveys adding a
socioeconomic
stratification
is
relatively
164
straightforward. However, for the vast majority of
outcomes included in the GBD, data stratified by
socioeconomic status within a community is much
harder to identify. Simple models on the burden based
on the cross-country relationship with income or
education could be developed as an approximation.
Alternatively, following the direction proposed by
165
UNICEF, the focus could be on developing burden of

disease estimates at the level of districts in countries.
A substantial fraction of (although not all) inequality is
spatially structured, so that district-level burden of
disease assessment would go a long way to identifying
important inequalities. District-level measurement,
because many data sources are collected in specific
localities, would be more feasible for many outcomes
that fall within community stratification by individual
characteristics such as income, race/ethnicity, or
education. Challenges for some non-fatal health
outcomes with sparse data, however, will remain.
An important emphasis on quantifying uncertainty has
revealed that our knowledge of some conditions is
limited. Realistic assessments of uncertainty and the
related large heterogeneity across studies due to nonsampling error mean that identification of statistically
significant trends over time in YLDs is often difficult.
One by-product of the GBD 2010 is a clearer
understanding of where new data collection can
improve our understanding of disease burden and
narrow uncertainty intervals. Some of these areas
include better information on causes of death in lowresource settings. The most likely mechanism in the
near term will be wider use of modern verbal autopsy
methods in national surveys or as part of sample
registration systems. The feasibility of this strategy has
been greatly enhanced by the publication of low cost
automated methods for assigning cause of death in VA
which have been shown to be as valid as physician
160–162
certified VA.
In the mid-term, building better vital
registration systems with medical certification of death
will be important. In the analysis of YLDs, information
on the distribution of the severity of sequelae with a
broad spectrum of symptoms is particularly limited.
Broader use of functional health status instruments
such as SF-12 in surveys or in health service settings
that also provide reliable diagnoses would strengthen
the analysis of many conditions, including mental and
behavioral, musculoskeletal, neurological, chronic
respiratory, and diabetes. Hospital discharge data and
outpatient data coded to ICD10, despite issues of
selection bias, has proven to be very useful in the
assessment of the burden from many conditions; wider
and more systematic collation of this data especially at
the unit record level would be extremely useful.
Uncertainty around the comparative disease burden
from major risk factors would be greatly reduced if we
better understood comparative hazards from
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differential population exposure across various regions
of the world. Finally, moving the analysis of burden
from the national level to a more disaggregated level
such as state, province, or region will improve both the
accuracy of the assessments overall and the local
utility of the analysis. This effort will require rethinking
how various data systems collect and report data and
how they are incorporated into revisions of the GBD.
Uncertainty estimation has also forced more precision
in our understanding of how different components of
epidemiological estimation are related: for example,
what is the correlation between uncertainty in
mortality estimation, cause of death, and sequelae
prevalence. In the absence of data on these
correlations, we have assumed that the uncertainty in
causes of death and sequelae prevalence are
uncorrelated. For a wide range of reasons, this
assumption may not be correct; however, data on
these relationships will be required to incorporate any
suspected dependency in the uncertainty of different
analytical components. Uncertainty intervals also bring
with them the challenge of communicating differential
uncertainty in the results for different diseases,
injuries, and risk factors to decision-makers and the
public. Our toolkit for presenting and communicating
uncertainty of results is less developed than for the
mean estimates for these same quantities of interest.
We have opted for the GBD 2010 to use a much
simpler version of DALYs for the base-case that is
reported in various analyses. The simpler version is
easier to explain and easier to intuitively understand
the total numbers observed from YLLs, YLDs, and
DALYs. The base-case, however, does imply a
substantial shift towards greater attention on deaths
at younger ages, particularly under-5. In discounted,
age-weighted DALYs, the ratio of DALYs attached to a
death at age 2 compared to a death at age 30 was 1·17
in males and 1·18 in females, while in the
undiscounted, age-weighted new standard DALY it is
1·52 for males as well as for females. Other changes
are also important; with age-weighting disability in the
age-groups 20-50 were given special emphasis, raising
the profile of some mental disorders and injuries. In
the simplified DALYs, a year of healthy life is treated
equally regardless of the age that it is lived. The
changes in the base-case of DALYs will likely appeal to
most users.

The GBD 2010 is the largest systematized effort to
describe the epidemiology of a wide array of major
diseases, injuries, and risk factors ever undertaken.
Millions of observations on mortality, causes of death,
disease and injury prevalence and incidence, and risk
factors have been collected. The effort has taken five
years with hundreds of contributing experts. Our
understanding of global descriptive epidemiology has
been advanced, but the GBD 2010 also identifies huge
lacunae in our knowledge. New data, whether on allcause mortality, cause-specific mortality, or disease
sequelae prevalence, can alter our understanding as it
becomes available. Major multicountry studies on
disease epidemiology such as the Global Enterics
166
Multi-Center Study (GEMS), or Pneumonia Etiology
167
Research for Child Health Project(PERCH),
will be
available in the near future, which will likely alter our
understanding of the global burden of disease;
however, this study provides a comprehensive
systemic assessment based on currently available
knowledge.
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause
1
Communicable, maternal, neonatal and nutritional disorders
2
HIV/AIDS and tuberculosis
3
1
Tuberculosis
3
1
HIV/AIDS
4
HIV disease resulting in mycobacterial infection
4
HIV disease resulting in other specified or unspecified diseases

2
3
4
4
4
4
4
4
4
4
4
4
3
3
4

1

1
1

Diarrhea, lower respiratory infections, meningitis, and other common infectious
diseases
Diarrheal diseases
Cholera
Other salmonella infections
Shigellosis
Enteropathogenic E coli infection
Enterotoxigenic E coli infection
Campylobacter enteritis
Amoebiasis
Cryptosporidiosis
Rotaviral enteritis
Other diarrheal diseases
Typhoid and paratyphoid fevers
Lower respiratory infections
Influenza

Disease sequela

Health
state

Tuberculosis

16

HIV disease resulting in mycobacterial infection
HIV pre-AIDS asymptomatic
HIV pre-AIDS symptomatic
AIDS with antiretroviral treatment
AIDS without antiretroviral treatment

17
208
10
11
12

Cholera
Other salmonella infections
Shigellosis
Enteropathogenic E coli infection
Enterotoxigenic E coli infection
Campylobacter enteritis
Guillain-Barré Syndrome due to Campylobacter enteritis
Amoebiasis
Cryptosporidiosis
Rotaviral enteritis
Other diarrheal disease
Typhoid and paratyphoid fevers
Liver abscess and cysts due to typhoid and paratyphoid fevers

5-7
5-7
5-7
5-7
5-7
5-7
188
5-7
5-7
5-7
5-7
1-3
193

Influenza
Guillain-Barré Syndrome due to influenza

2, 3
188
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Ranking
Level list
Cause
4
Pneumococcal pneumonia
4
H influenzae type B pneumonia
4
Respiratory syncytial virus pneumonia
4
Other lower respiratory infections
3
1
Upper respiratory infections
3

1

Otitis media

Disease sequela
Pneumococcal pneumonia
H influenzae type B pneumonia
Respiratory syncytial virus pneumonia
Other lower respiratory infections
Upper respiratory infections
Guillain-Barré Syndrome due to upper respiratory infections
Otitis media acute
Otitis media chronic
Mild hearing loss due to otitis media
Moderate hearing loss due to otitis media
Severe hearing loss due to otitis media
Complete hearing loss due to otitis media
Moderately severe hearing loss due to otitis media
Profound hearing loss due to otitis media

3
4

1

Meningitis
Pneumococcal meningitis

Streptococcus pneumonia meningitis
Mild long term (no mort risk) due to Streptococcus
pneumonia meningitis
Major long term (no mort risk) due to Streptococcus
pneumonia meningitis
Major long term (with mort risk as in CP) due to Streptococcus
pneumonia meningitis
Seizures due to Streptococcus pneumonia meningitis
Mild hearing loss due to Streptococcus pneumonia meningitis
Moderate hearing loss due to Streptococcus pneumonia
meningitis
Severe hearing loss due to Streptococcus pneumonia

Health
state
2, 3
2, 3
1-3
2, 3
1-3
188
15
15
103, 108
103, 109
105, 110
107, 111
104, 105,
109, 110
106, 112
3
95, 213,
216, **
116
99, 214,
215, 217,
218
66-69
103, 108
103, 109
105, 110
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Ranking
Level list
Cause

4

4

H influenzae type B meningitis

Meningococcal infection

Disease sequela
meningitis
Complete hearing loss due to Streptococcus pneumonia
meningitis
Moderately severe hearing loss due to Streptococcus
pneumonia meningitis
Profound hearing loss due to Streptococcus pneumonia
meningitis
H influenzae type B meningitis
Mild long term (no mort risk) due to H influenzae type B
meningitis
Major long term (no mort risk) due to H influenzae type B
meningitis

Health
state

107, 111
104, 105,
109, 110
106, 112
3
95, 213,
216, **

Major long term (with mort risk as in CP) due to H influenzae
type B meningitis
Seizures due to H influenzae type B meningitis

116
99, 214,
215, 217,
218
66-69

Mild hearing loss due to H influenzae type B meningitis

103, 108

Moderate hearing loss due to H influenzae type B meningitis

103, 109

Severe hearing loss due to H influenzae type B meningitis

105, 110

Complete hearing loss due to H influenzae type B meningitis
Moderately severe hearing loss due to H influenzae type B
meningitis

107, 111
104, 105,
109, 110

Profound hearing loss due to H influenzae type B meningitis
Meningococcal infection
Mild long term (no mort risk) due to Meningococcal infection

106, 112
3
95, 213,
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Ranking
Level list
Cause

Disease sequela
Major long term (no mort risk) due to Meningococcal
infection

4

Other meningitis

Major long term (with mort risk as in CP) due to
Meningococcal infection
Seizures due to Meningococcal infection
Mild hearing loss due to Meningococcal infection
Moderate hearing loss due to Meningococcal infection
Severe hearing loss due to Meningococcal infection
Complete hearing loss due to Meningococcal infection
Moderately severe hearing loss due to Meningococcal
infection
Profound hearing loss due to Meningococcal infection
Other bacterial meningitis
Viral meningitis
Mild long term (no mort risk) due to other bacterial meningitis
infection
Major long term (no mort risk) due to other bacterial
meningitis infection
Major long term (with mort risk as in CP) due to other
bacterial meningitis infection
Seizures due to other bacterial meningitis infection
Mild hearing loss due to other bacterial meningitis infection
Moderate hearing loss due to other bacterial meningitis
infection
Severe hearing loss due to other bacterial meningitis infection
Complete hearing loss due to other bacterial meningitis
infection

Health
state
216, **
116
99, 214,
215, 217,
218
66-69
103, 108
103, 109
105, 110
107, 111
104, 105,
109, 110
106, 112
3
3
95, 213,
216, **
116
99, 214,
215, 217,
218
66-69
103, 108
103, 109
105, 110
107, 111
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Ranking
Level list
Cause

3

1

Encephalitis

3
3
3

1
1
1

Diphtheria
Whooping cough
Tetanus

3
3

1
1

Measles
Varicella

2
3

1

3

1

Chagas disease

3

1

Leishmaniasis

3
3

1
1

African trypanosomiasis
Schistosomiasis

Neglected tropical diseases and malaria
Malaria

Disease sequela
Moderately severe hearing loss due to other bacterial
meningitis infection
Profound hearing loss due to other bacterial meningitis
infection
Encephalitis
Motor cognitive impairments due to encephalitis
Acute diphtheria
Whooping cough
Tetanus
Long-term sequelae from neonatal tetanus, mild
Long-term sequelae from neonatal tetanus, moderate to
severe
Measles
Chickenpox
Herpes zoster
Malaria
Mild anemia due to malaria
Moderate anemia due to malaria
Severe anemia due to malaria
Motor cognitive impairments due to malaria
Acute chagas disease
Chronic heart disease due to chagas disease
Chronic digestive disease due to chagas disease
Heart failure due to chagas disease
Visceral leishmaniasis
Cutaneous leishmaniasis
African trypanosomiasis
Schistosomiasis

Health
state
104, 105,
109, 110
106, 112
3
217
2, 3
2
3
213
214, 215
2, 3
1
9
1-3
195
196
197
217
2
32
192, 193
31-33
2, 3
201
202, 218
1

36

Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

1

Cysticercosis

3

1

Echinococcosis

3

1

Lymphatic filariasis

3

1

Onchocerciasis

3

1

Trachoma

Disease sequela
Mild diarrhea due to Schistosomiasis
Mild anemia due to Schistosomiasis
Moderate anemia due to Schistosomiasis
Severe anemia due to Schistosomiasis
Hepatomegaly due to Schistosomiasis
Haematemesis due to Schistosomiasis
Ascites due to Schistosomiasis
Dysuria due to Schistosomiasis
Bladder pathology due to Schistosomiasis
Hydronephrosis due to Schistosomiasis
Secondary epilepsy (treated, seizure-free) due to Cysticercosis
Secondary epilepsy (treated, with recent seizures) due to
Cysticercosis
Secondary epilepsy (untreated, with recent seizures) due to
Cysticercosis
Secondary epilepsy (severe) due to Cysticercosis
Chronic respiratory disease due to Echinococcosis
Epilepsy due to Echinococcosis
Abdominopelvic problems due to Echinococcosis
Lymphedema
Hydrocele due to lymphatic filariasis
Mild skin disease due to Onchocerciasis
Moderate skin disease due to Onchocerciasis
Blindness due to Onchocerciasis
Low vision due to Onchocerciasis
Visual field impairment due to Onchocerciasis
Visual field blindness due to Onchocerciasis
Low vision due to trachoma
Blindness due to trachoma

Health
state
5
195
196
197
192
45
193
192
192
192
66
67
68
69
55
66-69
193
14
8
204
205
116
114, 115
114, 115
116
114, 115
116
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Ranking
Level list
Cause
3
1
Dengue
3
3
3
4

1
1

4

1

Trichuriasis

4

1

Hookworm disease

3

1

1

3

2
3

Yellow fever
Rabies
Intestinal nematode infections
Ascariasis

Food-borne trematodiases

Other neglected tropical diseases

1

Maternal disorders
Maternal hemorrhage

Disease sequela
Dengue
Post-dengue chronic fatigue syndrome
Yellow fever
Rabies

Health
state
2, 3
4
2, 3
3

Ascariasis infestation
Severe wasting due to ascariasis
Mild abdominopelvic problems due to ascariasis
Trichuriasis infestation
Severe wasting due to trichuriasis
Mild abdominopelvic problems due to trichuriasis
Hookworm infestation
Severe wasting due to hookworm disease
Mild abdominopelvic problems due to hookworm disease
Mild anemia due to hookworm disease
Moderate anemia due to hookworm disease
Severe anemia due to hookworm disease
Heavy clonorchiasis
Heavy fascioliasis
Heavy intestinal fluke infection
Heavy opisthorchiasis
Cerebral paragonimiasis
Heavy paragonimiasis
Other neglected tropical diseases
Mild anemia due to other neglected tropical diseases
Moderate anemia due to other neglected tropical diseases
Severe anemia due to other neglected tropical diseases

13
211
192
13
211
192
13
211
192
195
196
197
193
193
193
193
193
193

Maternal hemorrhage (<1000 mL blood lost)

192

195
196
197
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3
3

Maternal sepsis
Hypertensive disorders of pregnancy

3

Obstructed labor

3
3
2
3

1

3

1

3
3
2
3

1

1

Abortion
Other maternal disorders
Neonatal disorders
Preterm birth complications

Neonatal encephalopathy (birth asphyxia and birth trauma)

Sepsis and other infectious disorders of the newborn
Other neonatal disorders
Nutritional deficiencies
Protein-energy malnutrition

Disease sequela
Maternal hemorrhage (>1000 mL blood lost)
Mild anemia due to maternal hemorrhage
Moderate anemia due to maternal hemorrhage
Severe anemia due to maternal hemorrhage
Maternal sepsis
Pre-eclampsia
Eclampsia

Long term sequelae for hypertensive disorders of pregnancy
Obstructed labor
Fistula
Abortion
Other maternal disorders
Mild impairment due to preterm birth complications
Moderate to severe complex impairment due to preterm birth
complications
Retinopathy of prematurity due to preterm birth
complications
Mild impairment due to neonatal encephalopathy (birth
asphyxia and birth trauma)
Moderate to severe impairment due to neonatal
encephalopathy (birth asphyxia and birth trauma)
Sepsis and other infectious disorders of the newborn
Other neonatal disorders
Kwashiokor or marasmus due to protein-energy malnutrition

Health
state
193
195
196
197
194
207
69
62, 114,
117, 216,
217
194
219, 220
193

213, 216
66-69, 116,
214, 215,
218
113-116
213, 216
214, 215,
217, 218
3

210, 211

39

Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

1

Iodine deficiency

3
3

1
1

Vitamin A deficiency
Iron-deficiency anemia

3
2
3
4
4

4

4
4
3
4

1
1

1

1

1

Other nutritional deficiencies
Other communicable, maternal, neonatal and nutritional disorders
Sexually transmitted diseases excluding HIV
Syphilis
Sexually transmitted chlamydial diseases

Gonococcal infection

Trichomoniasis
Other sexually transmitted diseases
Hepatitis
Acute hepatitis A

Disease sequela
Severe wasting due to protein-energy malnutrition
Goiter due to Iodine deficiency
Idiopathic intellectual disability due to iodine deficiency
Heart failure due to iodine deficiency
Low distance vision loss due to vitamin A deficiency
Blindness due to vitamin A deficiency
Mild iron deficiency anemia
Moderate iron deficiency anemia
Severe iron deficiency anemia
Heart failure due to iron deficiency anemia
Other nutritional disorders

Health
state
211
201, 202,
209
101, 102
31-33
114, 115
116
195
196
197
31-33

Adult syphilis
Sexually transmitted chlamydial diseases
Salpingitis, inflammatory disease of cervix, and other female
pelvic inflammatory diseases due to sexually transmitted
chlamydial diseases
Infertility due to sexually transmitted chlamydial diseases
Gonococcal infection
Salpingitis, inflammatory disease of cervix, and other female
pelvic inflammatory diseases due to gonococcal infection
Infertility due to gonococcal infection
Trichomoniasis
Other sexually transmitted diseases
Infertility due to other sexually transmitted diseases

217
1, 8

Hepatitis A acute

1-3

193, 194
50, 51
1, 8
193, 194
50, 51
1
193, 194
50, 51
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Ranking
Level list
Cause
4
1
Acute hepatitis B
4
1
Acute hepatitis C
4
1
Acute hepatitis E
3
1
Leprosy
3
Other infectious diseases

1
2
3

Non-communicable Diseases
Neoplasms
Esophageal cancer

1

3

1

Stomach cancer

3

1

Liver cancer

4

Liver cancer secondary to hepatitis B

4

Liver cancer secondary to hepatitis C

Disease sequela
Hepatitis B acute
Hepatitis C acute
Hepatitis E acute
Disfigurement due to leprosy
Other infectious diseases
Mild anemia due to other infectious diseases
Moderate anemia due to other infectious diseases
Severe anemia due to other infectious diseases
Guillain-Barré Syndrome due to other infectious diseases

Diagnosis and primary therapy phase of esophageal cancer
Controlled phase of esophageal cancer
Metastatic phase of esophageal cancer
Terminal phase of esophageal cancer
Diagnosis and primary therapy phase of stomach cancer
Controlled phase of stomach cancer
Metastatic phase of stomach cancer
Terminal phase of stomach cancer
Diagnosis and primary therapy phase of liver cancer secondary
to hepatitis B
Controlled phase of liver cancer secondary to hepatitis B
Metastatic phase of liver cancer secondary to hepatitis B
Terminal phase of liver cancer secondary to hepatitis B
Diagnosis and primary therapy phase of liver cancer secondary
to hepatitis C
Controlled phase of liver cancer secondary to hepatitis C
Metastatic phase of liver cancer secondary to hepatitis C

Health
state
1-3
1-3
2, 3
201, 202
195
196
197
188

18
207
19
22
18
207
19
22

18
207
19
22
18
207
19
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Liver cancer secondary to alcohol use

4

Other liver cancer

3

1

Larynx cancer

3

1

Trachea, bronchus and lung cancers

3

1

Breast cancer

3

1

Cervical cancer

Disease sequela
Terminal phase of liver cancer secondary to hepatitis C
Diagnosis and primary therapy phase of liver cancer secondary
to alcohol
Controlled phase of liver cancer secondary to alcohol
Metastatic phase of liver cancer secondary to alcohol
Terminal phase of liver cancer secondary to alcohol
Diagnosis and primary therapy phase of liver cancer other
Controlled phase of liver cancer other
Metastatic phase of liver cancer other
Terminal phase of liver cancer other
Diagnosis and primary therapy phase of larynx cancer
Controlled phase of larynx cancer
Metastatic phase of larynx cancer
Terminal phase of larynx cancer
Laryngectomy due to larynx cancer
Diagnosis and primary therapy phase of trachea, bronchus
and lung cancers
Controlled phase of trachea, bronchus and lung cancers
Metastatic phase of trachea, bronchus and lung cancers
Terminal phase of trachea, bronchus and lung cancers
Diagnosis and primary therapy phase of breast cancer
Controlled phase of breast cancer
Metastatic phase of breast cancer
Terminal phase of breast cancer
Mastectomy due to breast cancer
Diagnosis and primary therapy phase of cervical cancer
Controlled phase of cervical cancer
Metastatic phase of cervical cancer
Terminal phase of cervical cancer

Health
state
22
18
207
19
22
18
207
19
22
18
207
19
22
212
18
207
19
22
18
207
19
22
20
18
207
19
22
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause
3
1
Uterine cancer

3

1

Prostate cancer

3

1

Colon and rectum cancers

3

1

Mouth cancer

3

1

Nasopharynx cancer

3

1

Cancer of other part of pharynx and oropharynx

Disease sequela
Diagnosis and primary therapy phase of uterine cancer
Controlled phase of uterine cancer
Metastatic phase of uterine cancer
Terminal phase of uterine cancer
Diagnosis and primary therapy phase of prostate cancer
Controlled phase of prostate cancer
Metastatic phase of prostate cancer
Terminal phase of prostate cancer
Impotence due to prostate cancer
Incontinence due to prostate cancer
Diagnosis and primary therapy phase of colon and rectum
cancers
Controlled phase of colon and rectum cancers
Metastatic phase of colon and rectum cancers
Stoma due to colon and rectum cancer
Terminal phase of colon and rectum cancers
Diagnosis and primary therapy phase of mouth cancer
Controlled phase of mouth cancer
Metastatic phase of mouth cancer
Terminal phase of mouth cancer
Diagnosis and primary therapy phase of nasopharynx cancer
Controlled phase of nasopharynx cancer
Metastatic phase of nasopharynx cancer
Terminal phase of nasopharynx cancer
Diagnosis and primary therapy phase of cancer of other part
of pharynx and oropharynx
Controlled phase of cancer of other part of pharynx and
oropharynx

Health
state
18
207
19
22
18
207
19
22
49
48
18
207
19
21
22
18
207
19
22
18
207
19
22
18
207
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Ranking
Level list
Cause

3

1

Gallbladder and biliary tract cancer

3

1

Pancreatic cancer

3

1

Malignant melanoma of skin

3

1

Non-melanoma skin cancer

3

1

Ovarian cancer

3

1

Testicular cancer

Disease sequela
Metastatic phase of cancer of other part of pharynx and
oropharynx
Terminal phase of cancer of other part of pharynx and
oropharynx
Diagnosis and primary therapy phase of gallbladder and biliary
tract cancer
Controlled phase of gallbladder and biliary tract cancer
Metastatic phase of gallbladder and biliary tract cancer
Terminal phase of gallbladder and biliary tract cancer
Diagnosis and primary therapy phase of pancreatic cancer
Controlled phase of pancreatic cancer
Metastatic phase of pancreatic cancer
Terminal phase of pancreatic cancer
Diagnosis and primary therapy phase of malignant melanoma
of skin
Controlled phase of malignant melanoma of skin
Metastatic phase of malignant melanoma of skin
Terminal phase of malignant melanoma of skin
Diagnosis and primary therapy phase of non-melanoma skin
cancer
Metastatic phase of non-melanoma skin cancer
Terminal phase of non-melanoma skin cancer
Disfigurement due to non-melanoma skin cancer
Diagnosis and primary therapy phase of ovarian cancer
Controlled phase of ovarian cancer
Metastatic phase of ovarian cancer
Terminal phase of ovarian cancer
Diagnosis and primary therapy phase of testicular cancer
Controlled phase of testicular cancer

Health
state
19
22
18
207
19
22
18
207
19
22
18
207
19
22
18
19
22
201
18
207
19
22
18
207
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

1

Kidney and other urinary organ cancers

3

1

Bladder cancer

3

1

Brain and nervous system cancers

3

1

Thyroid cancer

3

1

Hodgkin's disease

3

1

Non-Hodgkin's lymphoma

Disease sequela
Metastatic phase of testicular cancer
Terminal phase of testicular cancer
Diagnosis and primary therapy phase of kidney and other
urinary organ cancers
Controlled phase of kidney and other urinary organ cancers
Metastatic phase of kidney and other urinary organ cancers
Terminal phase of kidney and other urinary organ cancers
Diagnosis and primary therapy phase of bladder cancer
Controlled phase of bladder cancer
Metastatic phase of bladder cancer
Terminal phase of bladder cancer
Urinary incontinence due to bladder cancer
Diagnosis and primary therapy phase of brain and nervous
system cancers
Controlled phase of brain and nervous system cancers
Metastatic phase of brain and nervous system cancers
Terminal phase of brain and nervous system cancers
Diagnosis and primary therapy phase of thyroid cancer
Controlled phase of thyroid cancer
Metastatic phase of thyroid cancer
Terminal phase of thyroid cancer
Diagnosis and primary therapy phase of Hodgkin's disease
Controlled phase of Hodgkin's disease
Metastatic phase of Hodgkin's disease
Terminal phase of Hodgkin's disease
Diagnosis and primary therapy phase of non- Hodgkin's
lymphoma
Controlled phase of non- Hodgkin's lymphoma
Metastatic phase of non- Hodgkin's lymphoma

Health
state
19
22
18
207
19
22
18
207
19
22
48
18
207
19
22
18
207
19
22
18
207
19
22
18
207
19
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause
3

1

Multiple myeloma

3

1

Leukemia

3

Other neoplasms

2
3

1

3

1

Ischemic heart disease

3
4

1

Cerebrovascular disease
Ischemic stroke

4

Cardiovascular and circulatory diseases
Rheumatic heart disease

Hemorrhagic and other non-ischemic stroke

3
3

1
1

Hypertensive heart disease
Cardiomyopathy and myocarditis

3

1

Atrial fibrillation and flutter

Disease sequela
Terminal phase of non- Hodgkin's lymphoma
Diagnosis and primary therapy phase of multiple myeloma
Controlled phase of multiple myeloma
Metastatic phase of multiple myeloma
Terminal phase of multiple myeloma
Diagnosis and primary therapy phase of leukemia
Controlled phase of leukemia
Metastatic phase of leukemia
Terminal phase of leukemia
Diagnosis and primary therapy phase of other malignant
neoplasms
Controlled phase of other malignant neoplasms
Metastatic phase of other malignant neoplasms
Terminal phase of other malignant neoplasms

Health
state
22
18
207
19
22
18
207
19
22
18
207
19
22

Valvular disease due to rheumatic heart disease
Heart failure due to rheumatic heart disease
Angina due to ischemic heart disease
Myocardial infarction due to ischemic heart disease
Heart failure due to ischemic heart disease

207
31-33
26-28
24, 25
31-33

Ischemic stroke acute
Ischemic stroke chronic
Hemorrhagic non-ischemic stroke acute
Hemorrhagic non-ischemic stroke chronic
Heart failure due to hypertensive heart disease
Acute myocarditis
Heart failure due to cardiomyopathy and myocarditis
Atrial fibrillation and flutter

34-38
34-38
34-38
34-38
31-33
2
31-33
29
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause
3
1
Aortic aneurysm
3
1
Peripheral vascular disease
3
1
Endocarditis
3

1

Other cardiovascular and circulatory diseases

2
3

1

3

1

Pneumoconiosis

3
3

1
1

Asthma
Interstitial lung disease and pulmonary sarcoidosis

3
2
3
3
3
3
2
3

1

1

Chronic respiratory diseases
Chronic obstructive pulmonary disease

Other chronic respiratory diseases
Cirrhosis of the liver
Cirrhosis of the liver secondary to hepatitis B
Cirrhosis of the liver secondary to hepatitis C
Cirrhosis of the liver secondary to alcohol use
Other cirrhosis of the liver
Digestive diseases (except cirrhosis)
Peptic ulcer disease

Disease sequela

Health
state

Intermittent claudication due to peripheral vascular disease
Endocarditis
Heart failure due to endocarditis
Other circulatory diseases*
Heart failure due to other circulatory diseases

30
2, 3
31-33

Chronic obstructive pulmonary disease
Heart failure due to chronic obstructive pulmonary disease
Silicosis
Asbestosis
Coal workers' pneumoconiosis
Other pneumoconiosis
Heart failure due to pneumoconiosis
Asthma
Interstitial lung disease and pulmonary sarcoidosis
Heart failure due to interstitial lung disease and pulmonary
sarcoidosis
Other respiratory diseases

55-57
31-33
55-57
55-57
55-57
55-57
31-33
52-54
55-57

Cirrhosis of the liver secondary to hepatitis B
Cirrhosis of the liver secondary to hepatitis C
Cirrhosis of the liver secondary to alcohol
Cirrhosis of the liver other

22, 44
22, 44
22, 44
22, 44

Peptic ulcer disease
Mild anemia due to peptic ulcer disease
Moderate anemia due to peptic ulcer disease
Severe anemia due to peptic ulcer disease

193
195
196
197

31-33

31-33
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause
3
1
Gastritis and duodenitis

3
3
3

1
1
1

Appendicitis
Paralytic ileus and intestinal obstruction without hernia
Inguinal or femoral hernia

3

1

Noninfective inflammatory bowel disease

3
3
3
3
2
3
3
3

1
1
1

3
3
3

1
1
1

1
1
1

Vascular disorders of intestine
Gall bladder and bile duct disease
Pancreatitis
Other digestive diseases
Neurological disorders
Alzheimer's disease and other dementias
Parkinson's disease
Epilepsy

Multiple sclerosis
Migraine
Tension-type headache

Disease sequela
Gastritis and duodenitis
Mild anemia due to gastritis and duodenitis
Moderate anemia due to gastritis and duodenitis
Severe anemia due to gastritis and duodenitis
Appendicitis
Paralytic ileus and intestinal obstruction
Inguinal or femoral hernia
Noninfective inflammatory bowel disease due to ulcerative
colitis
Noninfective inflammatory bowel disease due to Crohn's
disease
Noninfective inflammatory bowel disease severe episodes due
to ulcerative colitis
Noninfective inflammatory bowel disease severe episodes due
to Crohn's disease
Vascular disorders of intestine
Gall bladder and bile duct disease
Pancreatitis
Other digestive diseases
Dementia
Parkinson's disease
Idiopathic epilepsy (treated, seizure-free)
Idiopathic epilepsy (treated, with recent seizures)
Idiopathic epilepsy (untreated, with recent seizures)
Idiopathic epilepsy (severe)
Multiple sclerosis
Migraine
Tension-type headache

Health
state
193
195
196
197
194
194
192
46
46
194
194
194
193
194

58-60
70-72
66
67
68
69
63-65
61
62
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause
3
Other neurological disorders
2
3
3
3
4
4
4
4
4
3
4
4
3
3
3
3
4
4
3
4
4
3

1
1
1

1
1
1
1
1

1
1
1
1
1

Mental and behavioral disorders
Schizophrenia
Alcohol use disorders
Drug use disorders
Opioid use disorders
Cocaine use disorders
Amphetamine use disorders
Cannabis use disorders
Other drug use disorders
Unipolar depressive disorders
Major depressive disorder
Dysthymia
Bipolar affective disorder
Anxiety disorders
Eating disorders
Pervasive development disorders
Autism
Asperger's syndrome
Childhood behavioral disorders
Attention-deficit hyperactivity disorder
Conduct disorder
Idiopathic intellectual disability

Disease sequela
Other neurological disorders
Guillain-Barré Syndrome due to other neurological disorders

Health
state
188

Schizophrenia
Alcohol dependence
Fetal alcohol syndrome

91, 92
73-75
76-78

Opioid dependence
Cocaine dependence
Amphetamine dependence
Cannabis dependence
Other drug use disorders

82
81
80
79

Major depressive disorder
Dysthymia
Bipolar affective disorder
Anxiety disorders
Anorexia nervosa
Bulimia nervosa

86-88
86
87, 89, 90
83-85
93
94

Childhood autism
Asperger's syndrome

98
97

Attention-deficit hyperactivity disorder
Conduct disorder
Borderline idiopathic intellectual disability
Mild idiopathic intellectual disability
Moderate idiopathic intellectual disability
Severe idiopathic intellectual disability

95
96
**
99
100
101
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause
3
2
3

3
3
4

4

1

1
1

Other mental and behavioral disorders
Diabetes, urogenital, blood, and endocrine diseases
Diabetes mellitus

Acute glomerulonephritis
Chronic kidney diseases
Chronic kidney disease due to diabetes mellitus

Chronic kidney disease due to hypertension

Disease sequela
Profound idiopathic intellectual disability
Other mental and behavioral disorders

Health
state
102
83

Uncomplicated diabetes mellitus
Diabetic foot
Diabetic neuropathy
Amputation due to diabetes mellitus
Low vision impairment due to diabetes mellitus
Blindness due to diabetes mellitus
Acute glomerulonephritis

207
39
40
140, 141
114, 115
116
207

Stage IV chronic kidney disease due to diabetes mellitus
End-stage renal disease, after transplant due to diabetes
mellitus
End-stage renal disease, on dialysis due to diabetes mellitus
Untreated end-stage renal disease due to diabetes mellitus
Mild anemia due to chronic kidney disease stage III from
diabetes mellitus
Moderate anemia due to chronic kidney disease stage III from
diabetes mellitus
Severe anemia due to chronic kidney disease stage III from
diabetes mellitus
Stage IV chronic kidney disease due to hypertension
End-stage renal disease, after transplant due to hypertension
End-stage renal disease, on dialysis due to hypertension
Untreated end-stage renal disease due to hypertension
Mild anemia due to chronic kidney disease stage III from
hypertension

41
42
43
23
195
196
197
41
42
43
23
195
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Chronic kidney disease unspecified

3

Disease sequela
Moderate anemia due to chronic kidney disease stage III from
hypertension
Severe anemia due to chronic kidney disease stage III from
hypertension
Stage IV unspecified or other chronic kidney disease
End-stage renal disease from unspecified or other chronic
kidney disease, after transplant
End-stage renal disease from unspecified or other chronic
kidney disease, on dialysis
Untreated end-stage renal disease due to other or unspecified
chronic kidney disease
Mild anemia due to unspecified or other chronic kidney
disease stage III
Moderate anemia due to unspecified or other chronic kidney
disease stage III
Severe anemia due to unspecified or other chronic kidney
disease stage III

Health
state
196
197
41
42
43
23
195
196
197

Urinary diseases and male infertility

4
4

1
1

4
4
4
3
4

1
1

1

Tubulointerstitial nephritis, pyelonephritis, and urinary tract infections
Urolithiasis
Benign prostatic hyperplasia
Male infertility
Other urinary diseases
Gynecological diseases
Uterine fibroids

Tubulointerstitial nephritis, pyelonephritis, and urinary tract
infections
Urolithiasis episodes
Chronic urolithiasis
Benign prostatic hyperplasia
Male infertility
Other urinary diseases

1, 2
193
207
47
50, 51

Uterine fibroids
Mild anemia due to uterine fibroids
Moderate anemia due to uterine fibroids

192
195
196
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause
4

1

Polycystic ovarian syndrome

4
4

1
1

Female infertility
Endometriosis

4
4
4

1
1

Genital prolapse
Premenstrual syndrome
Other gynecological diseases

3
4

1

4

1

Hemoglobinopathies and hemolytic anemias
Thalassemias

Sickle cell disorders

Disease sequela
Severe anemia due to uterine fibroids
Polycystic ovarian syndrome
Infertility due to polycystic ovarian syndrome
Other female infertility
Endometriosis
Infertility due to endometriosis
Genital prolapse
Premenstrual syndrome
Mild anemia due to other gynecological disorders
Moderate anemia due to other gynecological disorders
Severe anemia due to other gynecological disorders
β-thalassemia major
Haemoglobin E/β- thalassemia
Haemoglobin H/β- thalassemia
Mild anemia due to thalassemias
Moderate anemia due to thalassemias
Severe anemia due to thalassemias
Heart failure due to thalassemias
Homozygous sickle cell and severe sickle cell/β- thalassemia
Hemoglobin sickle cell disorders

4

1

G6PD deficiency

Mild sickle cell/β- thalassemia
Mild anemia due to sickle cell disorders
Moderate anemia due to sickle cell disorders
Severe anemia due to sickle cell disorders
Mild anemia due to G6PD deficiency

Health
state
197
50, 201
50, 51
50, 51
192, 193
50, 51
192
192
195
196
197
3, 208
3, 208
3, 208
195
196
197
31-33
36, 194,
208
36, 194,
208
36, 194,
208
195
196
197
195
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Other hemoglobinopathies and hemolytic anemias

3

2
3
3
3
4
4

Other endocrine, nutritional, blood, and immune disorders

1
1

Musculoskeletal disorders
Rheumatoid arthritis
Osteoarthritis

1
1

Low back and neck pain
Low back pain
Neck pain

Disease sequela
Moderate anemia due to G6PD deficiency
Severe anemia due to G6PD deficiency
Heart failure due to G6PD deficiency
Mild anemia due to other hemoglobinopathies and hemolytic
anemias
Moderate anemia due to other hemoglobinopathies and
hemolytic anemias
Severe anemia due to other hemoglobinopathies and
hemolytic anemias
Heart failure due to other hemoglobinopathies and hemolytic
anemias

Other endocrine, nutritional, blood, and immune disorders
Mild anemia due to other endocrine, nutritional, blood, and
immune disorders
Moderate anemia due to other endocrine, nutritional, blood,
and immune disorders
Severe anemia due to other endocrine, nutritional, blood and
immune disorders
Heart failure due to other endocrine, nutritional, blood, and
immune disorders

Health
state
196
197
31-33
195
196
197
31-33
50, 192,
201, 207,
216
195
196
197
31-33

Rheumatoid arthritis
Osteoarthritis of the hip
Osteoarthritis of the knee

130-132
126-128
126-128

Low back pain
Neck pain

118-121
122-125
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause
3
1
Gout
3
2
3

1
1

Other musculoskeletal disorders
Other non-communicable diseases
Congenital anomalies

4
4

Neural tube defects
Congenital heart anomalies

4

Cleft lip and cleft palate

Disease sequela
Gout
Other musculoskeletal disorders

Neural tube defects
Congenital heart anomalies
Heart failure due to congenital heart anomalies
Cleft lip and palate untreated
Cleft lip and palate treated with basic surgery
Cleft lip and palate treated with modern care

4
4

Down's syndrome
Other chromosomal abnormalities

Down's syndrome
Turner syndrome
Klinefelter syndrome

4

3

Other congenital anomalies

Chromosomal unbalanced rearrangements
Other congenital anomalies
Mild hearing loss due to other congenital anomalies
Moderate hearing loss due to other congenital anomalies
Severe hearing loss due to other congenital anomalies
Complete hearing loss due to other congenital anomalies
Moderately severe hearing loss due to other congenital
anomalies
Profound hearing loss due to other congenital anomalies

Health
state
132, 133
126, 128132

48, 214,
215, 218
55
31-33
202, 212
201, 202,
212
201, 202,
212
58-60, 99102, **
50, 55
50, 99-102,
**
58-60, 99102, **
103, 108
103, 109
105, 110
107, 111
104, 105,
109, 110
106, 112

Skin and subcutaneous diseases
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause
4
1
Eczema
4
1
Psoriasis
4
1
Cellulitis
4
1
Abscess, impetigo, and other bacterial skin diseases
4
4
4

1
1
1

4
4
4
4
4
4
3
4

1
1
1
1
1

4

1

Cataracts

4

1

Macular degeneration

4

1

Refraction and accommodation disorders

4

1

Other hearing loss

1

Scabies
Fungal skin diseases
Viral skin diseases
Acne vulgaris
Alopecia areata
Pruritus
Urticaria
Decubitus ulcer
Other skin and subcutaneous diseases
Sense organ diseases
Glaucoma

Disease sequela
Eczema
Psoriasis
Cellulitis
Abscess and other bacterial skin diseases
Impetigo
Scabies
Fungal skin diseases
Molluscum contagiosum
Viral warts
Acne vulgaris
Alopecia areata
Pruritus
Urticaria
Decubitus ulcer
Other skin and subcutaneous diseases
Low vision due to glaucoma
Blindness due to glaucoma
Low vision due to cataracts
Blindness due to cataracts
Low vision due to macular degeneration
Blindness due to macular degeneration
Low vision due to refraction and accommodation disorders
Blindness due to refraction and accommodation disorders
Mild hearing loss perinatal onset due to other hearing loss
Moderate hearing loss perinatal onset due to other hearing
loss
Severe hearing loss perinatal onset due to other hearing loss
Complete hearing loss perinatal onset due to other hearing

Health
state
204-206
204-206
204, 205
1
201, 202
201, 202
1, 202, 203
1
1, 201-203
201
201-203
201, 202
204, 205
201-203
201
114, 115
116
114, 115
116
114, 115
116
114, 115
116
103, 108
103, 109
105, 110
107, 111
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

4
3
4
4
4
3
1
2

3

1

1
1
1
1

1

Other vision loss

Other sense organ diseases
Oral disorders
Dental caries
Periodontal disease
Edentulism
Sudden infant death syndrome
Injuries
Transport injuries

Road injury

Disease sequela
loss
Profound hearing loss perinatal onset due to other hearing
loss
Moderately severe hearing loss perinatal onset due to other
hearing loss
Near sighted due to other vision loss
Low vision due to other vision loss
Blindness due to other vision loss
Other sense organ disorders

Health
state

106, 112
104, 105,
109, 110
117
114
116
1, 103, 113

Dental caries of baby teeth
Dental caries of permanent teeth
Chronic periodontitis
Edentulism

199
199
198
200

Combined short-term disability due to road injury

3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela

Lacerations, multiple wounds, other dislocations, and eye
injuries due to road injury

Injury requiring urgent care due to road injury

Injury requiring emergency care due to road injury
Dislocation of joint due to road injury
Fracture of radius or ulna due to road injury
Fracture of sternum, rib, or face bone due to road injury
Fracture of clavicle, scapula, humerus, or skull due to road
injury
Fracture of vertebral column due to road injury
Fracture of pelvis due to road injury

Health
state
184, 185,
187, 188,
190, 193,
194

15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
169, 170
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of hip due to road injury
Fracture of femur due to road injury
Fracture of ankle, tibia, fibula, or patella due to road injury
Fracture of other extremities due to road injury
Injured nerves due to road injury
Amputation of finger, including thumb due to road injury
Amputation of one lower or upper limb due to road injury
Burns less than 20% of total body surface area due to road
injury
Burns equal to or greater than 20% of total body surface area
due to road injury
Severe chest injury due to road injury
Spinal cord lesion below neck level due to road injury
Spinal cord lesion at neck level due to road injury
Minor traumatic brain injury due to road injury
Moderate or severe traumatic brain injury due to road injury

4

Pedestrian injury by road vehicle

Combined short-term disability due to pedestrian injury by
road vehicle

Health
state
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173-
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela

Lacerations, multiple wounds, other dislocations, and eye
injuries due to pedestrian injury by road vehicle

Injury requiring urgent care due to pedestrian injury by road
vehicle
Injury requiring emergency care due to pedestrian injury by
road vehicle
Dislocation of joint due to pedestrian injury by road vehicle
Fracture of radius or ulna due to pedestrian injury by road
vehicle
Fracture of sternum, rib, or face bone due to pedestrian injury
by road vehicle
Fracture of clavicle, scapula, humerus, or skull due to
pedestrian injury by road vehicle

Health
state
175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194

15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of vertebral column due to pedestrian injury by road
vehicle
Fracture of pelvis due to pedestrian injury by road vehicle
Fracture of hip due to pedestrian injury by road vehicle
Fracture of femur due to pedestrian injury by road vehicle
Fracture of ankle, tibia, fibula, or patella due to pedestrian
injury by road vehicle
Fracture of other extremities due to pedestrian injury by road
vehicle
Injured nerves due to pedestrian injury by road vehicle
Amputation of finger, including thumb due to pedestrian
injury by road vehicle
Amputation of one lower or upper limb due to pedestrian
injury by road vehicle
Burns less than 20% of total body surface area due to
pedestrian injury by road vehicle
Burns equal to or greater than 20% of total body surface area
due to pedestrian injury by road vehicle
Severe chest injury due to pedestrian injury by road vehicle
Spinal cord lesion below neck level due to pedestrian injury by
road vehicle
Spinal cord lesion at neck level due to pedestrian injury by
road vehicle
Minor traumatic brain injury due to pedestrian injury by road
vehicle
Moderate or severe traumatic brain injury due to pedestrian
injury by road vehicle

Health
state
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Pedal cycle vehicle

Disease sequela

Combined short-term disability due to pedal cycle vehicle

Lacerations, multiple wounds, other dislocations, and eye
injuries due to pedal cycle vehicle

Injury requiring urgent care due to pedal cycle vehicle

Injury requiring emergency care due to pedal cycle vehicle
Dislocation of joint due to pedal cycle vehicle

Health
state
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of radius or ulna due to pedal cycle vehicle
Fracture of sternum, rib, or face bone due to pedal cycle
vehicle
Fracture of clavicle, scapula, humerus, or skull due to pedal
cycle vehicle
Fracture of vertebral column due to pedal cycle vehicle
Fracture of pelvis due to pedal cycle vehicle
Fracture of hip due to pedal cycle vehicle
Fracture of femur due to pedal cycle vehicle
Fracture of ankle, tibia, fibula, or patella due to pedal cycle
vehicle
Fracture of other extremities due to pedal cycle vehicle
Injured nerves due to pedal cycle vehicle
Amputation of finger, including thumb due to pedal cycle
vehicle
Amputation of one lower or upper limb due to pedal cycle
vehicle
Burns less than 20% of total body surface area due to pedal
cycle vehicle
Burns equal to or greater than 20% of total body surface area
due to pedal cycle vehicle
Severe chest injury due to pedal cycle vehicle
Spinal cord lesion below neck level due to pedal cycle vehicle
Spinal cord lesion at neck level due to pedal cycle vehicle
Minor traumatic brain injury due to pedal cycle vehicle
Moderate or severe traumatic brain injury due to pedal cycle
vehicle

Health
state
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Motorized vehicle with two wheels

Disease sequela

Combined short-term disability due to motorized vehicle with
two wheels

Lacerations, multiple wounds, other dislocations, and eye
injuries due to motorized vehicle with two wheels

Injury requiring urgent care due to motorized vehicle with two
wheels
Injury requiring emergency care due to motorized vehicle with
two wheels
Dislocation of joint due to motorized vehicle with two wheels

Health
state
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of radius or ulna due to motorized vehicle with two
wheels
Fracture of sternum, rib, or face bone due to motorized
vehicle with two wheels
Fracture of clavicle, scapula, humerus, or skull due to
motorized vehicle with two wheels
Fracture of vertebral column due to motorized vehicle with
two wheels
Fracture of pelvis due to motorized vehicle with two wheels
Fracture of hip due to motorized vehicle with two wheels
Fracture of femur due to motorized vehicle with two wheels
Fracture of ankle, tibia, fibula, or patella due to motorized
vehicle with two wheels
Fracture of other extremities due to motorized vehicle with
two wheels
Injured nerves due to motorized vehicle with two wheels
Amputation of finger, including thumb due to motorized
vehicle with two wheels
Amputation of one lower or upper limb due to motorized
vehicle with two wheels
Burns less than 20% of total body surface area due to
motorized vehicle with two wheels
Burns equal to or greater than 20% of total body surface area
due to motorized vehicle with two wheels
Severe chest injury due to motorized vehicle with two wheels
Spinal cord lesion below neck level due to motorized vehicle
with two wheels
Spinal cord lesion at neck level due to motorized vehicle with
two wheels

Health
state
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Motorized vehicle with three or more wheels

Disease sequela
Minor traumatic brain injury due to motorized vehicle with
two wheels
Moderate or severe traumatic brain injury due to motorized
vehicle with two wheels

Combined short-term disability due to motorized vehicle with
three or more wheels

Lacerations, multiple wounds, other dislocations, and eye
injuries due to motorized vehicle with three or more wheels

Injury requiring urgent care due to motorized vehicle with
three or more wheels

Health
state
181
180, 182,
183
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Injury requiring emergency care due to motorized vehicle with
three or more wheels
Dislocation of joint due to motorized vehicle with three or
more wheels
Fracture of radius or ulna due to motorized vehicle with three
or more wheels
Fracture of sternum, rib, or face bone due to motorized
vehicle with three or more wheels
Fracture of clavicle, scapula, humerus, or skull due to
motorized vehicle with three or more wheels
Fracture of vertebral column due to motorized vehicle with
three or more wheels
Fracture of pelvis due to motorized vehicle with three or more
wheels
Fracture of hip due to motorized vehicle with three or more
wheels
Fracture of femur due to motorized vehicle with three or
more wheels
Fracture of ankle, tibia, fibula, or patella due to motorized
vehicle with three or more wheels
Fracture of other extremities due to motorized vehicle with
three or more wheels
Injured nerves due to motorized vehicle with three or more
wheels
Amputation of finger, including thumb due to motorized
vehicle with three or more wheels
Amputation of one lower or upper limb due to motorized
vehicle with three or more wheels

Health
state
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Road injury other

Disease sequela
Burns less than 20% of total body surface area due to
motorized vehicle with three or more wheels
Burns equal to or greater than 20% of total body surface area
due to motorized vehicle with three or more wheels
Severe chest injury due to motorized vehicle with three or
more wheels
Spinal cord lesion below neck level due to motorized vehicle
with three or more wheels
Spinal cord lesion at neck level due to motorized vehicle with
three or more wheels
Minor traumatic brain injury due to motorized vehicle with
three or more wheels
Moderate or severe traumatic brain injury due to motorized
vehicle with three or more wheels

Combined short-term disability due to other road vehicle

Health
state
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,

67

Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela

Lacerations, multiple wounds, other dislocations, and eye
injuries due to other road vehicle

Injury requiring urgent care due to other road vehicle

Injury requiring emergency care due to other road vehicle
Dislocation of joint due to other road vehicle
Fracture of radius or ulna due to other road vehicle
Fracture of sternum, rib, or face bone due to other road
vehicle
Fracture of clavicle, scapula, humerus, or skull due to other
road vehicle
Fracture of vertebral column due to other road vehicle
Fracture of pelvis due to other road vehicle

Health
state
194

15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
169, 170
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

1

Other transport injury

Disease sequela
Fracture of hip due to other road vehicle
Fracture of femur due to other road vehicle
Fracture of ankle, tibia, fibula, or patella due to other road
vehicle
Fracture of other extremities due to other road vehicle
Injured nerves due to other road vehicle
Amputation of finger, including thumb due to other road
vehicle
Amputation of one lower or upper limb due to other road
vehicle
Burns less than 20% of total body surface area due to other
road vehicle
Burns equal to or greater than 20% of total body surface area
due to other road vehicle
Severe chest injury due to other road vehicle
Spinal cord lesion below neck level due to other road vehicle
Spinal cord lesion at neck level due to other road vehicle
Minor traumatic brain injury due to other road vehicle
Moderate or severe traumatic brain injury due to other road
vehicle

Combined short-term disability due to other transport injury

Health
state
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela

Lacerations, multiple wounds, other dislocations, and eye
injuries due to other transport injury

Injury requiring urgent care due to other transport injury

Injury requiring emergency care due to other transport injury
Dislocation of joint due to other transport injury
Fracture of radius or ulna due to other transport injury
Fracture of sternum, rib, or face bone due to other transport
injury
Fracture of clavicle, scapula, humerus, or skull due to other
transport injury
Fracture of vertebral column due to other transport injury
Fracture of pelvis due to other transport injury

Health
state
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194

15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
169, 170
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

2

Disease sequela
Fracture of hip due to other transport injury
Fracture of femur due to other transport injury
Fracture of ankle, tibia, fibula, or patella due to other
transport injury
Fracture of other extremities due to other transport injury
Injured nerves due to other transport injury
Amputation of finger, including thumb due to other transport
injury
Amputation of one lower or upper limb due to other transport
injury
Burns less than 20% of total body surface area due to other
transport injury
Burns equal to or greater than 20% of total body surface area
due to other transport injury
Severe chest injury due to other transport injury
Spinal cord lesion below neck level due to other transport
injury
Spinal cord lesion at neck level due to other transport injury
Minor traumatic brain injury due to other transport injury
Moderate or severe traumatic brain injury due to other
transport injury

Health
state
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183

Unintentional injuries other than transport injuries
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

1

Falls

Disease sequela

Combined short-term disability due to falls

Lacerations, multiple wounds, other dislocations, and eye
injuries due to falls

Injury requiring urgent care due to falls

Injury requiring emergency care due to falls
Dislocation of joint due to falls

Health
state
3, 15, 57,
126,131,
134-137,
139,140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of radius or ulna due to falls
Fracture of sternum, rib, or face bone due to falls
Fracture of clavicle, scapula, humerus, or skull due to falls
Fracture of vertebral column due to falls
Fracture of pelvis due to falls
Fracture of hip due to falls
Fracture of femur due to falls
Fracture of ankle, tibia, fibula, or patella due to falls
Fracture of other extremities due to falls
Injured nerves due to falls
Amputation of finger, including thumb due to falls
Amputation of one lower or upper limb due to falls
Burns less than 20% of total body surface area due to falls
Burns equal to or greater than 20% of total body surface area
due to falls
Severe chest injury due to falls
Spinal cord lesion below neck level due to falls
Spinal cord lesion at neck level due to falls
Minor traumatic brain injury due to falls
Moderate or severe traumatic brain injury due to falls

Health
state
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

1

Drowning

Disease sequela

Combined short-term disability due to drowning

Lacerations, multiple wounds, other dislocations, and eye
injuries due to drowning

Injury requiring urgent care due to drowning

Injury requiring emergency care due to drowning
Dislocation of joint due to drowning

Health
state
3, 15, 57,
126,131,
134-137,
139,140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of radius or ulna due to drowning
Fracture of sternum, rib, or face bone due to drowning
Fracture of clavicle, scapula, humerus, or skull due to
drowning
Fracture of vertebral column due to drowning
Fracture of pelvis due to drowning
Fracture of hip due to drowning
Fracture of femur due to drowning
Fracture of ankle, tibia, fibula, or patella due to drowning
Fracture of other extremities due to drowning
Injured nerves due to drowning
Amputation of finger, including thumb due to drowning
Amputation of one lower or upper limb due to drowning
Burns less than 20% of total body surface area due to
drowning
Burns equal to or greater than 20% of total body surface area
due to drowning
Severe chest injury due to drowning
Spinal cord lesion below neck level due to drowning
Spinal cord lesion at neck level due to drowning
Minor traumatic brain injury due to drowning
Moderate or severe traumatic brain injury due to drowning

Health
state
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

1

Fire, heat and hot substances

Disease sequela

Combined short-term disability due to fire, heat and hot
substances

Lacerations, multiple wounds, other dislocations, and eye
injuries due to fire, heat and hot substances

Injury requiring urgent care due to fire, heat and hot
substances
Injury requiring emergency care due to fire, heat and hot
substances
Dislocation of joint due to fire, heat and hot substances

Health
state
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of radius or ulna due to fire, heat and hot substances
Fracture of sternum, rib, or face bone due to fire, heat and
hot substances
Fracture of clavicle, scapula, humerus, or skull due to fire,
heat and hot substances
Fracture of vertebral column due to fire, heat and hot
substances
Fracture of pelvis due to fire, heat and hot substances
Fracture of hip due to fire, heat and hot substances
Fracture of femur due to fire, heat and hot substances
Fracture of ankle, tibia, fibula, or patella due to fire, heat and
hot substances
Fracture of other extremities due to fire, heat and hot
substances
Injured nerves due to fire, heat and hot substances
Amputation of finger, including thumb due to fire, heat and
hot substances
Amputation of one lower or upper limb due to fire, heat and
hot substances
Burns less than 20% of total body surface area due to fire,
heat and hot substances
Burns equal to or greater than 20% of total body surface area
due to fire, heat and hot substances
Severe chest injury due to fire, heat and hot substances
Spinal cord lesion below neck level due to fire, heat and hot
substances
Spinal cord lesion at neck level due to fire, heat and hot
substances
Minor traumatic brain injury due to fire, heat and hot

Health
state
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

1

Poisonings

Disease sequela
substances
Moderate or severe traumatic brain injury due to fire, heat
and hot substances

Combined short-term disability due to poisonings

Lacerations, multiple wounds, other dislocations, and eye
injuries due to poisonings

Injury requiring urgent care due to poisonings

Health
state
180, 182,
183
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela

Injury requiring emergency care due to poisonings
Dislocation of joint due to poisonings
Fracture of radius or ulna due to poisonings
Fracture of sternum, rib, or face bone due to poisonings
Fracture of clavicle, scapula, humerus, or skull due to
poisonings
Fracture of vertebral column due to poisonings
Fracture of pelvis due to poisonings
Fracture of hip due to poisonings
Fracture of femur due to poisonings
Fracture of ankle, tibia, fibula, or patella due to poisonings
Fracture of other extremities due to poisonings
Injured nerves due to poisonings
Amputation of finger, including thumb due to poisonings
Amputation of one lower or upper limb due to poisonings
Burns less than 20% of total body surface area due to
poisonings
Burns equal to or greater than 20% of total body surface area
due to poisonings
Severe chest injury due to poisonings
Spinal cord lesion below neck level due to poisonings
Spinal cord lesion at neck level due to poisonings
Minor traumatic brain injury due to poisonings
Moderate or severe traumatic brain injury due to poisonings

Health
state
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

1

Exposure to mechanical forces

Disease sequela

Combined short-term disability due to exposure to mechanical
forces

Lacerations, multiple wounds, other dislocations, and eye
injuries due to exposure to mechanical forces

Injury requiring urgent care due to exposure to mechanical
forces
Injury requiring emergency care due to exposure to
mechanical forces
Dislocation of joint due to exposure to mechanical forces

Health
state
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of radius or ulna due to exposure to mechanical
forces
Fracture of sternum, rib, or face bone due to exposure to
mechanical forces
Fracture of clavicle, scapula, humerus, or skull due to
exposure to mechanical forces
Fracture of vertebral column due to exposure to mechanical
forces
Fracture of pelvis due to exposure to mechanical forces
Fracture of hip due to exposure to mechanical forces
Fracture of femur due to exposure to mechanical forces
Fracture of ankle, tibia, fibula, or patella due to exposure to
mechanical forces
Fracture of other extremities due to exposure to mechanical
forces
Injured nerves due to exposure to mechanical forces
Amputation of finger, including thumb due to exposure to
mechanical forces
Amputation of one lower or upper limb due to exposure to
mechanical forces
Burns less than 20% of total body surface area due to
exposure to mechanical forces
Burns equal to or greater than 20% of total body surface area
due to exposure to mechanical forces
Severe chest injury due to exposure to mechanical forces
Spinal cord lesion below neck level due to exposure to
mechanical forces
Spinal cord lesion at neck level due to exposure to mechanical
forces

Health
state
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Mechanical forces (firearm)

Disease sequela
Minor traumatic brain injury due to exposure to mechanical
forces
Moderate or severe traumatic brain injury due to exposure to
mechanical forces

Combined short-term disability due to mechanical forces
(firearm)

Lacerations, multiple wounds, other dislocations, and eye
injuries due to mechanical forces (firearm)

Injury requiring urgent care due to mechanical forces
(firearm)

Health
state
181
180, 182,
183
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Injury requiring emergency care due to mechanical forces
(firearm)
Dislocation of joint due to mechanical forces (firearm)
Fracture of radius or ulna due to mechanical forces (firearm)
Fracture of sternum, rib, or face bone due to mechanical
forces (firearm)
Fracture of clavicle, scapula, humerus, or skull due to
mechanical forces (firearm)
Fracture of vertebral column due to mechanical forces
(firearm)
Fracture of pelvis due to mechanical forces (firearm)
Fracture of hip due to mechanical forces (firearm)
Fracture of femur due to mechanical forces (firearm)
Fracture of ankle, tibia, fibula, or patella due to mechanical
forces (firearm)
Fracture of other extremities due to mechanical forces
(firearm)
Injured nerves due to mechanical forces (firearm)
Amputation of finger, including thumb due to mechanical
forces (firearm)
Amputation of one lower or upper limb due to mechanical
forces (firearm)
Burns less than 20% of total body surface area due to
mechanical forces (firearm)
Burns equal to or greater than 20% of total body surface area
due to mechanical forces (firearm)
Severe chest injury due to mechanical forces (firearm)

Health
state
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Mechanical forces (other)

Disease sequela
Spinal cord lesion below neck level due to mechanical forces
(firearm)
Spinal cord lesion at neck level due to mechanical forces
(firearm)
Minor traumatic brain injury due to mechanical forces
(firearm)
Moderate or severe traumatic brain injury due to mechanical
forces (firearm)

Combined short-term disability due to mechanical forces
(other)

Lacerations, multiple wounds, other dislocations, and eye
injuries due to mechanical forces (other)

Health
state
188, 189
190, 191
181
180, 182,
183
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela

Injury requiring urgent care due to mechanical forces (other)
Injury requiring emergency care due to mechanical forces
(other)
Dislocation of joint due to mechanical forces (other)
Fracture of radius or ulna due to mechanical forces (other)
Fracture of sternum, rib, or face bone due to mechanical
forces (other)
Fracture of clavicle, scapula, humerus, or skull due to
mechanical forces (other)
Fracture of vertebral column due to mechanical forces (other)
Fracture of pelvis due to mechanical forces (other)
Fracture of hip due to mechanical forces (other)
Fracture of femur due to mechanical forces (other)
Fracture of ankle, tibia, fibula, or patella due to mechanical
forces (other)
Fracture of other extremities due to mechanical forces (other)
Injured nerves due to mechanical forces (other)
Amputation of finger, including thumb due to mechanical
forces (other)
Amputation of one lower or upper limb due to mechanical
forces (other)
Burns less than 20% of total body surface area due to
mechanical forces (other)
Burns equal to or greater than 20% of total body surface area
due to mechanical forces (other)

Health
state
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

1

Adverse effects of medical treatment

Disease sequela
Severe chest injury due to mechanical forces (other)
Spinal cord lesion below neck level due to mechanical forces
(other)
Spinal cord lesion at neck level due to mechanical forces
(other)
Minor traumatic brain injury due to mechanical forces (other)
Moderate or severe traumatic brain injury due to mechanical
forces (other)

Combined short-term disability due to adverse effects of
medical treatment

Lacerations, multiple wounds, other dislocations, and eye
injuries due to adverse effects of medical treatment

Health
state
186, 187
188, 189
190, 191
181
180, 182,
183
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela

Injury requiring urgent care due to adverse effects of medical
treatment
Injury requiring emergency care due to adverse effects of
medical treatment
Dislocation of joint due to adverse effects of medical
treatment
Fracture of radius or ulna due to adverse effects of medical
treatment
Fracture of sternum, rib, or face bone due to adverse effects
of medical treatment
Fracture of clavicle, scapula, humerus, or skull due to adverse
effects of medical treatment
Fracture of vertebral column due to adverse effects of medical
treatment
Fracture of pelvis due to adverse effects of medical treatment
Fracture of hip due to adverse effects of medical treatment
Fracture of femur due to adverse effects of medical treatment
Fracture of ankle, tibia, fibula, or patella due to adverse
effects of medical treatment
Fracture of other extremities due to adverse effects of
medical treatment
Injured nerves due to adverse effects of medical treatment
Amputation of finger, including thumb due to adverse effects
of medical treatment
Amputation of one lower or upper limb due to adverse effects
of medical treatment

Health
state
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

4

1

Disease sequela
Burns less than 20% of total body surface area due to adverse
effects of medical treatment
Burns equal to or greater than 20% of total body surface area
due to adverse effects of medical treatment
Severe chest injury due to adverse effects of medical
treatment
Spinal cord lesion below neck level due to adverse effects of
medical treatment
Spinal cord lesion at neck level due to adverse effects of
medical treatment
Minor traumatic brain injury due to adverse effects of medical
treatment
Moderate or severe traumatic brain injury due to adverse
effects of medical treatment

Health
state
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183

Animal contact

Animal contact (venomous)

Combined short-term disability due to animal contact
(venomous)

3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela

Lacerations, multiple wounds, other dislocations, and eye
injuries due to animal contact (venomous)

Injury requiring urgent care due to animal contact (venomous)
Injury requiring emergency care due to animal contact
(venomous)
Dislocation of joint due to animal contact (venomous)
Fracture of radius or ulna due to animal contact (venomous)
Fracture of sternum, rib, or face bone due to animal contact
(venomous)
Fracture of clavicle, scapula, humerus, or skull due to animal
contact (venomous)
Fracture of vertebral column due to animal contact
(venomous)

Health
state
190, 193,
194

15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of pelvis due to animal contact (venomous)
Fracture of hip due to animal contact (venomous)
Fracture of femur due to animal contact (venomous)
Fracture of ankle, tibia, fibula, or patella due to animal contact
(venomous)
Fracture of other extremities due to animal contact
(venomous)
Injured nerves due to animal contact (venomous)
Amputation of finger, including thumb due to animal contact
(venomous)
Amputation of one lower or upper limb due to animal contact
(venomous)
Burns less than 20% of total body surface area due to animal
contact (venomous)
Burns equal to or greater than 20% of total body surface area
due to animal contact (venomous)
Severe chest injury due to animal contact (venomous)
Spinal cord lesion below neck level due to animal contact
(venomous)
Spinal cord lesion at neck level due to animal contact
(venomous)
Minor traumatic brain injury due to animal contact
(venomous)
Moderate or severe traumatic brain injury due to animal
contact (venomous)

Health
state
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Animal contact (non-venomous)

Disease sequela

Combined short-term disability due to animal contact (nonvenomous)

Lacerations, multiple wounds, other dislocations, and eye
injuries due to animal contact (non-venomous)

Injury requiring urgent care due to animal contact (nonvenomous)
Injury requiring emergency care due to animal contact (nonvenomous)
Dislocation of joints due to animal contact (non-venomous)

Health
state
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of radius or ulna due to animal contact (nonvenomous)
Fracture of sternum, rib, or face bone due to animal contact
(non-venomous)
Fracture of clavicle, scapula, humerus, or skull due to animal
contact (non-venomous)
Fracture of vertebral column due to animal contact (nonvenomous)
Fracture of pelvis due to animal contact (non-venomous)
Fracture of hip due to animal contact (non-venomous)
Fracture of femur due to animal contact (non-venomous)
Fracture of ankle, tibia, fibula, or patella due to animal contact
(non-venomous)
Fracture of other extremities due to animal contact (nonvenomous)
Injured nerves due to animal contact (non-venomous)
Amputation of finger, including thumb due to animal contact
(non-venomous)
Amputation of one lower or upper limb due to animal contact
(non-venomous)
Burns less than 20% of total body surface area due to animal
contact (non-venomous)
Burns equal to or greater than 20% of total body surface area
due to animal contact (non-venomous)
Severe chest injury due to animal contact (non-venomous)
Spinal cord lesion below neck level due to animal contact
(non-venomous)
Spinal cord lesion at neck level due to animal contact (nonvenomous)

Health
state
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

Unintentional injuries not classified elsewhere

Disease sequela
Minor traumatic brain injury due to animal contact (nonvenomous)
Moderate or severe traumatic brain injury due to animal
contact (non-venomous)

Combined short-term disability due to unintentional injuries
not classified elsewhere

Lacerations, multiple wounds, other dislocations, and eye
injuries due to unintentional injuries not classified elsewhere

Injury requiring urgent care due to unintentional injuries not
classified elsewhere

Health
state
181
180, 182,
183
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Injury requiring emergency care due to unintentional injuries
not classified elsewhere
Dislocation of joint due to unintentional injuries not classified
elsewhere
Fracture of radius or ulna due to unintentional injuries not
classified elsewhere
Fracture of sternum, rib, or face bone due to unintentional
injuries not classified elsewhere
Fracture of clavicle, scapula, humerus, or skull due to
unintentional injuries not classified elsewhere
Fracture of vertebral column due to unintentional injuries not
classified elsewhere
Fracture of pelvis due to unintentional injuries not classified
elsewhere
Fracture of hip due to unintentional injuries not classified
elsewhere
Fracture of femur due to unintentional injuries not classified
elsewhere
Fracture of ankle, tibia, fibula, or patella due to unintentional
injuries not classified elsewhere
Fracture of other extremities due to unintentional injuries not
classified elsewhere
Injured nerves due to unintentional injuries not classified
elsewhere
Amputation of finger, including thumb due to unintentional
injuries not classified elsewhere
Amputation of one lower or upper limb due to unintentional
injuries not classified elsewhere

Health
state
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

2

3

Disease sequela
Burns less than 20% of total body surface area due to
unintentional injuries not classified elsewhere
Burns equal to or greater than 20% of total body surface area
due to unintentional injuries not classified elsewhere
Severe chest injury due to unintentional injuries not classified
elsewhere
Spinal cord lesion below neck level due to unintentional
injuries not classified elsewhere
Spinal cord lesion at neck level due to unintentional injuries
not classified elsewhere
Minor traumatic brain injury due to unintentional injuries not
classified elsewhere
Moderate or severe traumatic brain injury due to
unintentional injuries not classified elsewhere

Health
state
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183

Self-harm and interpersonal violence

1

Self-harm

Combined short-term disability due to self-harm

3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela

Lacerations, multiple wounds, other dislocations, and eye
injuries due to self-harm

Injury requiring urgent care due to self-harm

Injury requiring emergency care due to self-harm
Dislocation of joint due to self-harm
Fracture of radius or ulna due to self-harm
Fracture of sternum, rib, or face bone due to self-harm
Fracture of clavicle, scapula, humerus, or skull due to selfharm
Fracture of vertebral column due to self-harm
Fracture of pelvis due to self-harm

Health
state
190, 193,
194

15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
169, 170
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of hip due to self-harm
Fracture of femur due to self-harm
Fracture of ankle, tibia, fibula, or patella due to self-harm
Fracture of other extremities due to self-harm
Injured nerves due to self-harm
Amputation of finger, including thumb due to self-harm
Amputation of one lower or upper limb due to self-harm
Burns less than 20% of total body surface area due to selfharm
Burns equal to or greater than 20% of total body surface area
due to self-harm
Severe chest injury due to self-harm
Spinal cord lesion below neck level due to self-harm
Spinal cord lesion at neck level due to self-harm
Minor traumatic brain injury due to self-harm
Moderate or severe traumatic brain injury due to self-harm

3

1

Interpersonal violence

Combined short-term disability due to interpersonal violence

Health
state
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173-
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela

Lacerations, multiple wounds, other dislocations, and eye
injuries due to interpersonal violence

Injury requiring urgent care due to interpersonal violence

Injury requiring emergency care due to interpersonal violence
Dislocation of joint due to interpersonal violence
Fracture of radius or ulna due to interpersonal violence
Fracture of sternum, rib, or face bone due to interpersonal
violence
Fracture of clavicle, scapula, humerus, or skull due to
interpersonal violence
Fracture of vertebral column due to interpersonal violence
Fracture of pelvis due to interpersonal violence

Health
state
175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194

15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
169, 170
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of hip due to interpersonal violence
Fracture of femur due to interpersonal violence
Fracture of ankle, tibia, fibula, or patella due to interpersonal
violence
Fracture of other extremities due to interpersonal violence
Injured nerves due to interpersonal violence
Amputation of finger, including thumb due to interpersonal
violence
Amputation of one lower or upper limb due to interpersonal
violence
Burns less than 20% of total body surface area due to
interpersonal violence
Burns equal to or greater than 20% of total body surface area
due to interpersonal violence
Severe chest injury due to interpersonal violence
Spinal cord lesion below neck level due to interpersonal
violence
Spinal cord lesion at neck level due to interpersonal violence
Minor traumatic brain injury due to interpersonal violence
Moderate or severe traumatic brain injury due to
interpersonal violence

Health
state
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Assault by firearm

Disease sequela

Combined short-term disability due to assault by firearm

Lacerations, multiple wounds, other dislocations, and eye
injuries due to assault by firearm

Injury requiring urgent care due to assault by firearm

Injury requiring emergency care due to assault by firearm
Dislocation of joint due to assault by firearm

Health
state
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of radius or ulna due to assault by firearm
Fracture of sternum, rib, or face bone due to assault by
firearm
Fracture of clavicle, scapula, humerus, or skull due to assault
by firearm
Fracture of vertebral column due to assault by firearm
Fracture of pelvis due to assault by firearm
Fracture of hip due to assault by firearm
Fracture of femur due to assault by firearm
Fracture of ankle, tibia, fibula, or patella due to assault by
firearm
Fracture of other extremities due to assault by firearm
Injured nerves due to assault by firearm
Amputation of finger, including thumb due to assault by
firearm
Amputation of one lower or upper limb due to assault by
firearm
Burns less than 20% of total body surface area due to assault
by firearm
Burns equal to or greater than 20% of total body surface area
due to assault by firearm
Severe chest injury due to assault by firearm
Spinal cord lesion below neck level due to assault by firearm
Spinal cord lesion at neck level due to assault by firearm
Minor traumatic brain injury due to assault by firearm
Moderate or severe traumatic brain injury due to assault by
firearm

Health
state
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Assault by sharp object

Disease sequela

Combined short-term disability due to assault by sharp object

Lacerations, multiple wounds, other dislocations, and eye
injuries due to assault by sharp object

Injury requiring urgent care due to assault by sharp object

Injury requiring emergency care due to assault by sharp object
Dislocation of joint due to assault by sharp object

Health
state
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of radius or ulna due to assault by sharp object
Fracture of sternum, rib, or face bone due to assault by sharp
object
Fracture of clavicle, scapula, humerus, or skull due to assault
by sharp object
Fracture of vertebral column due to assault by sharp object
Fracture of pelvis due to assault by sharp object
Fracture of hip due to assault by sharp object
Fracture of femur due to assault by sharp object
Fracture of ankle, tibia, fibula, or patella due to assault by
sharp object
Fracture of other extremities due to assault by sharp object
Injured nerves due to assault by sharp object
Amputation of finger, including thumb due to assault by sharp
object
Amputation of one lower or upper limb due to assault by
sharp object
Burns less than 20% of total body surface area due to assault
by sharp object
Burns equal to or greater than 20% of total body surface area
due to assault by sharp object
Severe chest injury due to assault by sharp object
Spinal cord lesion below neck level due to assault by sharp
object
Spinal cord lesion at neck level due to assault by sharp object
Minor traumatic brain injury due to assault by sharp object
Moderate or severe traumatic brain injury due to assault by
sharp object

Health
state
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183

103

Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

4

Assault by other means

Disease sequela

Combined short-term disability due to assault by other means

Lacerations, multiple wounds, other dislocations, and eye
injuries due to assault by other means

Injury requiring urgent care due to assault by other means
Injury requiring emergency care due to assault by other
means
Dislocation of joint due to assault by other means

Health
state
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

2

Disease sequela
Fracture of radius or ulna due to assault by other means
Fracture of sternum, rib, or face bone due to assault by other
means
Fracture of clavicle, scapula, humerus, or skull due to assault
by other means
Fracture of vertebral column due to assault by other means
Fracture of pelvis due to assault by other means
Fracture of hip due to assault by other means
Fracture of femur due to assault by other means
Fracture of ankle, tibia, fibula, or patella due to assault by
other means
Fracture of other extremities due to assault by other means
Injured nerves due to assault by other means
Amputation of finger, including thumb due to assault by other
means
Amputation of one lower or upper limb due to assault by
other means
Burns less than 20% of total body surface area due to assault
by other means
Burns equal to or greater than 20% of total body surface area
due to assault by other means
Severe chest injury due to assault by other means
Spinal cord lesion below neck level due to assault by other
means
Spinal cord lesion at neck level due to assault by other means
Minor traumatic brain injury due to assault by other means
Moderate or severe traumatic brain injury due to assault by
other means

Health
state
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183

Forces of nature, war, and legal intervention
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

1

Exposure to forces of nature

Disease sequela

Combined short-term disability due to exposure to forces of
nature

Lacerations, multiple wounds, other dislocations, and eye
injuries due to exposure to forces of nature

Injury requiring urgent care due to exposure to forces of
nature
Injury requiring emergency care due to exposure to forces of
nature
Dislocation of joint due to exposure to forces of nature

Health
state
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
21, 55, 56,
149, 155,
193, 194
151-153
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Fracture of radius or ulna due to exposure to forces of nature
Fracture of sternum, rib, or face bone due to exposure to
forces of nature
Fracture of clavicle, scapula, humerus, or skull due to
exposure to forces of nature
Fracture of vertebral column due to exposure to forces of
nature
Fracture of pelvis due to exposure to forces of nature
Fracture of hip due to exposure to forces of nature
Fracture of femur due to exposure to forces of nature
Fracture of ankle, tibia, fibula, or patella due to exposure to
forces of nature
Fracture of other extremities due to exposure to forces of
nature
Injured nerves due to exposure to forces of nature
Amputation of finger, including thumb due to exposure to
forces of nature
Amputation of one lower or upper limb due to exposure to
forces of nature
Burns less than 20% of total body surface area due to
exposure to forces of nature
Burns equal to or greater than 20% of total body surface area
due to exposure to forces of nature
Severe chest injury due to exposure to forces of nature
Spinal cord lesion below neck level due to exposure to forces
of nature
Spinal cord lesion at neck level due to exposure to forces of
nature

Health
state
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143
144, 145
146-148
186, 187
188, 189
190, 191
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

3

1

Collective violence and legal intervention

Disease sequela
Minor traumatic brain injury due to exposure to forces of
nature
Moderate or severe traumatic brain injury due to exposure to
forces of nature

Combined short-term disability due to collective violence and
legal intervention

Lacerations, multiple wounds, other dislocations, and eye
injuries due to collective violence and legal intervention

Injury requiring urgent care due to collective violence and
legal intervention

Health
state
181
180, 182,
183
3, 15, 57,
126, 131,
134-137,
139, 140,
142, 144,
146, 149153, 155158, 160,
162, 165,
167, 169,
171, 173175, 177,
179-182,
184, 185,
187, 188,
190, 193,
194
15, 55-57,
104, 116,
126, 129,
131, 154,
179, 184,
202
2, 3, 150,
185, 193,
201, 202,
207
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Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Injury requiring emergency care due to collective violence and
legal intervention
Dislocation of joint due to collective violence and legal
intervention
Fracture of radius or ulna due to collective violence and legal
intervention
Fracture of sternum, rib, or face bone due to collective
violence and legal intervention
Fracture of clavicle, scapula, humerus, or skull due to
collective violence and legal intervention
Fracture of vertebral column due to collective violence and
legal intervention
Fracture of pelvis due to collective violence and legal
intervention
Fracture of hip due to collective violence and legal
intervention
Fracture of femur due to collective violence and legal
intervention
Fracture of ankle, tibia, fibula, or patella due to collective
violence and legal intervention
Fracture of other extremities due to collective violence and
legal intervention
Injured nerves due to collective violence and legal
intervention
Amputation of finger, including thumb due to collective
violence and legal intervention
Amputation of one lower or upper limb due to collective
violence and legal intervention

Health
state
21, 55, 56,
149, 155,
193, 194
151-153
171, 172
157, 158,
174-176
156, 173
175
169, 170
162, 163
164-166
167, 168
158-161
177, 178
134, 135,
139
136-138,
140-143

109

Web Table 1: GBD 2010 hierarchical disease and injury cause list with sequelae and health states
Ranking
Level list
Cause

Disease sequela
Burns less than 20% of total body surface area due to
collective violence and legal intervention
Burns equal to or greater than 20% of total body surface area
due to collective violence and legal intervention
Severe chest injury due to collective violence and legal
intervention
Spinal cord lesion below neck level due to collective violence
and legal intervention
Spinal cord lesion at neck level due to collective violence and
legal intervention
Minor traumatic brain injury due to collective violence and
legal intervention
Moderate or severe traumatic brain injury due to collective
violence and legal intervention

Health
state
144, 145
146-148
186, 187
188, 189
190, 191
181
180, 182,
183

*"Other circulatory diseases" is a heterogeneous group with mild and severe diseases. It encompasses non-rheumatic heart valve diseases as well as varicose . Instead of using similar
sequela for this heterogeneous group , we employed average (adjusted for comorbidities) functional status of participants in MEPS (Medical Expenditure Panel Survey)
**Borderline intellectual functioning - For borderline intellectual functioning, we have modeled the disability weight based on the estimated weights for mild, moderate, severe and
profound intellectual disability. We first ran a linear regression of the estimated disability weights for each of these levels on the mean value within the IQ range defining each level,
approximated as 2/3 of the distance between the low and high values of the range. Next we predicted disability weights for each single point IQ value between 70 and 84 (defining the
range for borderline). Negative values were truncated at 0. Finally, based on an assumed normal distribution with mean 100 and standard deviation 15, we computed the percentage
of all borderline falling within each single point interval, and used this distribution to compute the average disability weight in the range.
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Web Table 1 Legend
Ranking List: "1" signifies that the cause on that row is included in the GBD ranking list.
ID
Number

Health state
Infectious disease

1

Infectious disease: acute episode, mild

2

Infectious disease: acute episode, moderate

3

Infectious disease: acute episode, severe

4

Infectious disease: post-acute consequences (fatigue, emotional lability, insomnia)

5

Diarrhoea: mild

6

Diarrhoea: moderate

7

Diarrhoea: severe

8

Epididymo-orchitis

9

Herpes zoster

10

HIV: symptomatic, pre-AIDS

11

HIV/AIDS: receiving antiretroviral treatment

12

AIDS: not receiving antiretroviral treatment

13

Intestinal nematode infections: symptomatic

14

Lymphatic filariasis: symptomatic

15

Ear pain

16

Tuberculosis: without HIV infection

17

Tuberculosis: with HIV infection
Cancer

18

Cancer: diagnosis and primary therapy

19

Cancer: metastatic

20

Mastectomy

21

Stoma

22

Terminal phase: with medication (for cancers, end-stage kidney or liver disease)

23

Terminal phase: without medication (for cancers, end-stage kidney or liver disease)
Cardiovascular and circulatory disease

24

Acute myocardial infarction: days 1-2

25

Acute myocardial infarction: days 3-28

26

Angina pectoris: mild

27

Angina pectoris: moderate

28

Angina pectoris: severe

29

Cardiac conduction disorders and cardiac dysrhythmias
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30

Claudication

31

Heart failure: mild

32

Heart failure: moderate

33

Heart failure: severe

34

Stroke: long-term consequences, mild

35

Stroke: long-term consequences, moderate

36

Stroke: long-term consequences, moderate plus cognition problems

37

Stroke: long-term consequences, severe

38

Stroke: long-term consequences, severe plus cognition problems
Diabetes, digestive, and genitourinary disease

39

Diabetic foot

40

Diabetic neuropathy

41

Chronic kidney disease (stage IV)

42

End-stage renal disease: with kidney transplant

43

End-stage renal disease: on dialysis

44

Decompensated cirrhosis of the liver

45

Gastric bleeding

46

Crohn's disease or ulcerative colitis

47

Benign prostatic hypertrophy: symptomatic

48

Urinary incontinence

49

Impotence

50

Infertility: primary

51

Infertility: secondary
Chronic respiratory diseases

52

Asthma: controlled

53

Asthma: partially controlled

54

Asthma: uncontrolled

55

COPD and other chronic respiratory diseases: mild

56

COPD and other chronic respiratory diseases: moderate

57

COPD and other chronic respiratory diseases: severe
Neurological disorders

58

Dementia: mild

59

Dementia: moderate

60

Dementia: severe

61

Headache: migraine

62

Headache: tension-type

63

Multiple sclerosis: mild

64

Multiple sclerosis: moderate

65

Multiple sclerosis: severe
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66

Epilepsy: treated, seizure free

67

Epilepsy: treated, with recent seizures

68

Epilepsy: untreated

69

Epilepsy: severe

70

Parkinson's disease: mild

71

Parkinson's disease: moderate

72

Parkinson's disease: severe
Mental, behavioural, and substance use disorders

73

Alcohol use disorder: mild

74

Alcohol use disorder: moderate

75

Alcohol use disorder: severe

76

Fetal alcohol syndrome: mild

77

Fetal alcohol syndrome: moderate

78

Fetal alcohol syndrome: severe

79

Cannabis dependence

80

Amphetamine dependence

81

Cocaine dependence

82

Heroin and other opioid dependence

83

Anxiety disorders: mild

84

Anxiety disorders: moderate

85

Anxiety disorders: severe

86

Major depressive disorder: mild episode

87

Major depressive disorder: moderate episode

88

Major depressive disorder: severe episode

89

Bipolar disorder: manic episode

90

Bipolar disorder: residual state

91

Schizophrenia: acute state

92

Schizophrenia: residual state

93

Anorexia nervosa

94

Bulimia nervosa

95

Attention-deficit hyperactivity disorder

96

Conduct disorder

97

Asperger's syndrome

98

Autism

99

Intellectual disability: mild

100

Intellectual disability: moderate

101

Intellectual disability: severe

102

Intellectual disability: profound
Hearing and vision loss
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103

Hearing loss: mild

104

Hearing loss: moderate

105

Hearing loss: severe

106

Hearing loss: profound

107

Hearing loss: complete

108

Hearing loss: mild, with ringing

109

Hearing loss: moderate, with ringing

110

Hearing loss: severe, with ringing

111

Hearing loss: profound, with ringing

112

Hearing loss: complete, with ringing

113

Distance vision: mild impairment

114

Distance vision: moderate impairment

115

Distance vision: severe impairment

116

Distance vision blindness

117

Near vision impairment
Musculoskeletal disorders

118

Low back pain: acute, without leg pain

119

Low back pain: acute, with leg pain

120

Low back pain: chronic, without leg pain

121

Low back pain: chronic, with leg pain

122

Neck pain: acute, mild

123

Neck pain: acute, severe

124

Neck pain: chronic, mild

125

Neck pain: chronic, severe

126

Musculoskeletal problems: legs, mild

127

Musculoskeletal problems: legs, moderate

128

Musculoskeletal problems: legs, severe

129

Musculoskeletal problems: arms, mild

130

Musculoskeletal problems: arms, moderate

131

Musculoskeletal problems: generalised, moderate

132

Musculoskeletal problems: generalised, severe

133

Gout: acute
Injuries

134

Amputation of finger(s), excluding thumb: long term, with treatment

135

Amputation of thumb: long term

136

Amputation of one arm: long term, with or without treatment

137

Amputation of both arms: long term, with treatment

138

Amputation of both arms: long term, without treatment

139

Amputation of toe
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140

Amputation of one leg: long term, with treatment

141

Amputation of one leg: long term, without treatment

142

Amputation of both legs: long term, with treatment

143

Amputation of both legs: long term, without treatment

144

149

Burns of <20% total surface area without lower airway burns: short term, with or without treatment
Burns of <20% total surface area or <10% total surface area if head or neck, or hands or wrist
involved: long term, with or without treatment
Burns of ≥20% total surface area: short term, with or without treatment
Burns of ≥20% total surface area or ≥10% total surface area if head or neck, or hands or wrist
involved: long term, with treatment
Burns of ≥20% total surface area or ≥10% total surface area if head or neck, or hands or wrist
involved: long term, without treatment
Lower airway burns: with or without treatment

150

Crush injury: short or long term, with or without treatment

151

Dislocation of hip: long term, with or without treatment

152

Dislocation of knee: long term, with or without treatment

153

155

Dislocation of shoulder: long term, with or without treatment
Other injuries of muscle and tendon (includes sprains, strains, and dislocations other than shoulder,
knee, or hip)
Drowning and non-fatal submersion: short or long term, with or without treatment

156

Fracture of clavicle, scapula, or humerus: short or long term, with or without treatment

157

Fracture of face bone: short or long term, with or without treatment

158

Fracture of foot bones: short term, with or without treatment

159

Fracture of foot bones: long term, without treatment

160

Fracture of hand: short term, with or without treatment

161

Fracture of hand: long term, without treatment

162

Fracture of neck of femur: short term, with or without treatment

163

Fracture of neck of femur: long term, with treatment

164

Fracture of neck of femur: long term, without treatment

165

Fracture other than neck of femur: short term, with or without treatment

166

Fracture other than neck of femur: long term, without treatment

167

Fracture of patella, tibia or fibula, or ankle: short term, with or without treatment

168

Fracture of patella, tibia or fibula, or ankle: long term, with or without treatment

169

Fracture of pelvis: short term

170

Fracture of pelvis: long term

171

Fracture of radius or ulna: short term, with or without treatment

172

Fracture of radius or ulna: long term, without treatment

173

Fracture of skull: short or long term, with or without treatment

174

Fracture of sternum or fracture of one or two ribs: short term, with or without treatment

175

Fracture of vertebral column: short or long term, with or without treatment
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146
147
148

154
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176

Fractures: treated, long term

177

Injured nerves: short term

178

Injured nerves: long term

179

Injury to eyes: short term

180

Severe traumatic brain injury: short term, with or without treatment

181

Traumatic brain injury: long-term consequences, minor, with or without treatment

182

Traumatic brain injury: long-term consequences, moderate, with or without treatment

183

Traumatic brain injury: long-term consequences, severe, with or without treatment

184

Open wound: short term, with or without treatment

185

Poisoning: short term, with or without treatment

186

Severe chest injury: long term, with or without treatment

187

Severe chest injury: short term, with or without treatment

188

Spinal cord lesion below neck: treated

189

Spinal cord lesion below neck: untreated

190

Spinal cord lesion at neck: treated

191

Spinal cord lesion at neck: untreated
Other

192

Abdominopelvic problem: mild

193

Abdominopelvic problem: moderate

194

Abdominopelvic problem: severe

195

Anaemia: mild

196

Anaemia: moderate

197

Anaemia: severe

198

Periodontitis

199

Dental caries: symptomatic

200

Severe tooth loss

201

Disfigurement: level 1

202

Disfigurement: level 2

203

Disfigurement: level 3

204

Disfigurement: level 1 with itch or pain

205

Disfigurement: level 2, with itch or pain

206

Disfigurement: level 3, with itch or pain

207

Generic uncomplicated disease: worry and daily medication

208

Generic uncomplicated disease: anxiety about diagnosis

209

Iodine-deficiency goitre

210

Kwashiorkor

211

Severe wasting

212

Speech problems

213

Motor impairment: mild
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214

Motor impairment: moderate

215

Motor impairment: severe

216

Motor plus cognitive impairments: mild

217

Motor plus cognitive impairments: moderate

218

Motor plus cognitive impairments: severe

219

Rectovaginal fistula

220

Vesicovaginal fistula
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Web Table 2: GBD 2010 hierarchical risk factor list
Ranking
Level List
Risk Factor
1
Unimproved water and sanitation
2
1
Unimproved water source
2
1
Unimproved sanitation
1
Air pollution
2
1
Ambient particulate matter pollution
2
1
Household air pollution from solid fuels
2
1
Ambient ozone pollution
1
Other environmental risks
2
1
Residential radon
2
1
Lead exposure
1
Child and maternal undernutrition
2
1
Suboptimal breastfeeding
3
Non-exclusive breastfeeding
3
Discontinued breastfeeding
2
1
Childhood underweight
2
1
Iron deficiency
2
1
Vitamin A deficiency
2
1
Zinc deficiency
1
1
Tobacco smoking, including second-hand smoke
2
Tobacco smoking
2
Second-hand smoke
1
Alcohol and drug use
2
1
Alcohol use
2
1
Drug use
1
Physiological risk factors
2
1
High fasting plasma glucose
2
1
High total cholesterol
2
1
High blood pressure
2
1
High body-mass index
2
1
Low bone mineral density
1
Dietary risk factors and physical inactivity
2
1
Diet low in fruits
2
1
Diet low in vegetables
2
1
Diet low in whole grains
2
1
Diet low in nuts and seeds
2
1
Diet low in milk
2
1
Diet high in red meat
2
1
Diet high in processed meat
2
1
Diet high in sugar-sweetened beverages
2
1
Diet low in fibre
2
1
Diet low in calcium
2
1
Diet low in seafood omega-3 fatty acids
2
1
Diet low in polyunsaturated fatty acids
2
1
Diet high in trans fatty acids
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Web Table 2: GBD 2010 hierarchical risk factor list
Ranking
Level List
Risk Factor
2
1
Diet high in sodium
2
1
Physical inactivity and low physical activity
1
Occupational risk factors
2
1
Occupational carcinogens
3
Occupational exposure to asbestos
3
Occupational exposure to arsenic
3
Occupational exposure to benzene
3
Occupational exposure to beryllium
3
Occupational exposure to cadmium
3
Occupational exposure to chromium
3
Occupational exposure to diesel engine exhaust
3
Occupational exposure to second-hand smoke
3
Occupational exposure to formaldehyde
3
Occupational exposure to nickel
3
Occupational exposure to polycyclic aromatic hydrocarbons
3
Occupational exposure to silica
3
Occupational exposure to sulphuric acid
2
1
Occupational asthmagens
2
1
Occupational particulate matter, gases and fumes
2
1
Occupational noise
2
1
Occupational risk factors for injuries
2
1
Occupational low back pain
1
Sexual abuse and violence
2
1
Childhood sexual abuse
2
1
Intimate partner violence
Legend
Ranking List: "1" signifies that the risk factor on that row is included in the GBD risk
factor ranking list.

Web Table 3: GBD 2010 countries by super region and region
Super Region
Region
Southeast Asia, East Asia, and Oceania
East Asia
Southeast Asia, East Asia, and Oceania

East Asia

Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania

East Asia
Southeast Asia
Southeast Asia

Southeast Asia, East Asia, and Oceania

Southeast Asia

Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania

Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia

Country
China
Korea, Democratic People's
Republic of
Taiwan
Cambodia
Indonesia
Lao People's Democratic
Republic
Malaysia
Maldives
Myanmar
Philippines
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Web Table 3: GBD 2010 countries by super region and region
Super Region
Region
Southeast Asia, East Asia, and Oceania
Southeast Asia
Southeast Asia, East Asia, and Oceania
Southeast Asia
Southeast Asia, East Asia, and Oceania
Southeast Asia
Southeast Asia, East Asia, and Oceania
Southeast Asia
Southeast Asia, East Asia, and Oceania
Oceania
Southeast Asia, East Asia, and Oceania
Oceania
Southeast Asia, East Asia, and Oceania
Oceania
Southeast Asia, East Asia, and Oceania

Oceania

Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Southeast Asia, East Asia, and Oceania
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia

Oceania
Oceania
Oceania
Oceania
Oceania
Central Asia
Central Asia
Central Asia
Central Asia
Central Asia
Central Asia
Central Asia
Central Asia
Central Asia
Central Europe
Central Europe
Central Europe
Central Europe
Central Europe
Central Europe

Central Europe, Eastern Europe, and Central Asia

Central Europe

Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
Central Europe, Eastern Europe, and Central Asia
High-income

Central Europe
Central Europe
Central Europe
Central Europe
Central Europe
Central Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
High-income Asia Pacific

Country
Sri Lanka
Thailand
Timor-Leste
Viet Nam
Fiji
Kiribati
Marshall Islands
Micronesia, Federated States
of
Papua New Guinea
Samoa
Solomon Islands
Tonga
Vanuatu
Armenia
Azerbaijan
Georgia
Kazakhstan
Kyrgyzstan
Mongolia
Tajikistan
Turkmenistan
Uzbekistan
Albania
Bosnia and Herzegovina
Bulgaria
Croatia
Czech Republic
Hungary
Macedonia, the Former
Yugoslav Republic of
Montenegro
Poland
Romania
Serbia
Slovakia
Slovenia
Belarus
Estonia
Latvia
Lithuania
Moldova
Russian Federation
Ukraine
Brunei Darussalam
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Super Region
Region
High-income
High-income Asia Pacific
High-income
High-income Asia Pacific
High-income
High-income Asia Pacific
High-income
Australasia
High-income
Australasia
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Western Europe
High-income
Southern Latin America
High-income
Southern Latin America
High-income
Southern Latin America
High-income
High-income North America
High-income
High-income North America
Latin America and Caribbean
Caribbean
Latin America and Caribbean
Caribbean
Latin America and Caribbean
Caribbean
Latin America and Caribbean
Caribbean
Latin America and Caribbean
Caribbean
Latin America and Caribbean
Caribbean
Latin America and Caribbean
Caribbean
Latin America and Caribbean
Caribbean
Latin America and Caribbean
Caribbean
Latin America and Caribbean
Caribbean
Latin America and Caribbean
Caribbean
Latin America and Caribbean
Caribbean
Latin America and Caribbean
Caribbean

Country
Japan
Korea, Republic of
Singapore
Australia
New Zealand
Andorra
Austria
Belgium
Cyprus
Denmark
Finland
France
Germany
Greece
Iceland
Ireland
Israel
Italy
Luxembourg
Malta
Netherlands
Norway
Portugal
Spain
Sweden
Switzerland
United Kingdom
Argentina
Chile
Uruguay
Canada
United States
Antigua and Barbuda
Bahamas
Barbados
Belize
Cuba
Dominica
Dominican Republic
Grenada
Guyana
Haiti
Jamaica
Saint Lucia
Saint Vincent and the
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Super Region
Region
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
Latin America and Caribbean
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East

Caribbean
Caribbean
Andean Latin America
Andean Latin America
Andean Latin America
Central Latin America
Central Latin America
Central Latin America
Central Latin America
Central Latin America
Central Latin America
Central Latin America
Central Latin America
Central Latin America
Tropical Latin America
Tropical Latin America
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East

North Africa and Middle East

North Africa and Middle East

North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
South Asia
South Asia
South Asia
South Asia
South Asia
South Asia
Sub-Saharan Africa
Sub-Saharan Africa

North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
North Africa and Middle East
South Asia
South Asia
South Asia
South Asia
South Asia
South Asia
Central sub-Saharan Africa
Central sub-Saharan Africa

Country
Grenadines
Suriname
Trinidad and Tobago
Bolivia
Ecuador
Peru
Colombia
Costa Rica
El Salvador
Guatemala
Honduras
Mexico
Nicaragua
Panama
Venezuela
Brazil
Paraguay
Algeria
Bahrain
Egypt
Iran, Islamic Republic of
Iraq
Jordan
Kuwait
Lebanon
Libyan Arab Jamahiriya
Morocco
Occupied Palestinian
Territory
Oman
Qatar
Saudi Arabia
Syrian Arab Republic
Tunisia
Turkey
United Arab Emirates
Yemen
Afghanistan
Bangladesh
Bhutan
India
Nepal
Pakistan
Angola
Central African Republic
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Super Region
Region
Sub-Saharan Africa
Central sub-Saharan Africa
Sub-Saharan Africa

Central sub-Saharan Africa

Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa

Central sub-Saharan Africa
Central sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Eastern sub-Saharan Africa
Southern sub-Saharan Africa
Southern sub-Saharan Africa
Southern sub-Saharan Africa
Southern sub-Saharan Africa
Southern sub-Saharan Africa
Southern sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa
Western sub-Saharan Africa

Country
Congo
Congo, the Democratic
Republic of the
Equatorial Guinea
Gabon
Burundi
Comoros
Djibouti
Eritrea
Ethiopia
Kenya
Madagascar
Malawi
Mauritius
Mozambique
Rwanda
Seychelles
Somalia
Sudan
Tanzania, United Republic of
Uganda
Zambia
Botswana
Lesotho
Namibia
South Africa
Swaziland
Zimbabwe
Benin
Burkina Faso
Cameroon
Cape Verde
Chad
Cote d'Ivoire
Gambia
Ghana
Guinea
Guinea-Bissau
Liberia
Mali
Mauritania
Niger
Nigeria
Sao Tome and Principe
Senegal
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Super Region
Region
Sub-Saharan Africa
Western sub-Saharan Africa
Sub-Saharan Africa
Western sub-Saharan Africa

Country
Sierra Leone
Togo

124

Web Table 4: GBD 2010 Covariates List
#
Topic
1

Alcohol

2

ANC

2

ANC

3
3

Animal Fat
Animal Fat

3

Animal Fat

4
4

Asbestos
Asbestos

4

Asbestos

5

Births

5

Births

5

Births

6
6
7
8

BMI
BMI
Calories
Chagas

8

Chagas

9
10
11

Cholera
Cholesterol
Cigarettes

Covariate

Alcohol (liters per capita)
Antenatal Care (1 visit) Coverage (%
of pregnant women with 1 visit)
Antenatal Care (4 visits) Coverage
Smooth (% of pregnant women with
4 visits)
Animal Fats (kcal per capita)
ln-Animal Fats (kcal per capita)
ln-Percent of total calories consumed
as animal fat (% calories)
Asbestos production (kg per capita)
Asbestos production (binary)
ln-Asbestos production (kg per
capita)
Fertility (15-19 year olds) (births per
woman)
Live Births 40+ (Proportion of live
births from women age 40+)
Live Births 35+ (Proportion of live
births from women age 35+)
Mean BMI
ln-Mean BMI
Total Calories (kcal per capita)
Chagas Endemic (binary)
Chagas Population-at-Risk 2 (% of
population)
Country had cholera (binary)
Cholesterol (total, mean per capita)
Cumulative number of cigarettes

Primary Data Source

Estimation Approach

FAO Food Balance Sheets, World Drink Trends

Space-time/GPR

Systematic analysis of survey data

Described in Lim S, et al.

1

Systematic analysis of survey data

Described in Lim S, et al.

1

FAO Food Balance Sheets
FAO Food Balance Sheets

Space-time/GPR
Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

USGS
USGS

Raw variable
Raw variable

USGS

Raw variable

World Population Prospect 2010

UNPD estimates

World Population Prospect 2010

UNPD estimates

World Population Prospect 2010

UNPD estimates

2

Systematic analysis
2
Systematic analysis
FAO Food Balance Sheets
Systematic literature review

Bayesian hierarchical model
Bayesian hierarchical model
Space-time/GPR
Raw variable

Systematic literature review

Lowess smoothing

WHO cholera surveillance
3
Systematic analysis
Systematic literature review, household surveys

Raw variable
Bayesian hierarchical model
Space-time/GPR
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#
Topic
Covariate
smoked in past 15 Years (per capita)
11

Cigarettes

11

Cigarettes

11

Cigarettes

11

Cigarettes

11

Cigarettes

12
12

Coal
Coal

13

Coastal

14

Completeness

15
15
15
15

16

Composite Dietary
Factors
Composite Dietary
Factors
Composite Dietary
Factors
Composite Dietary
Factors

Conflict

Cumulative number of cigarettes
smoked in past 20 Years (per capita)
Tobacco (cigarettes per capita)
Tobacco (cigarettes per capita, 20
year lag)
Cumulative number of cigarettes
smoked in past 5 Years (per capita)
Cumulative number of cigarettes
smoked in past 10 Years (per capita)
Coal Reserves (binary)
Coal Reserves (teragrams per capita)
Coastal Population within 10km (% of
population)
Completeness of Vital Registration
(% of deaths captured)

Primary Data Source

Estimation Approach

Systematic literature review, household surveys

Space-time/GPR

USDA

Space-time/GPR

USDA

Space-time/GPR

Systematic analysis of survey data

Space-time/GPR

Systematic analysis of survey data

Space-time/GPR

World Energy Council Survey of Energy Resources
World Energy Council Survey of Energy Resources
Coastlines shapefile (ESRI), Gridded Population of
the World 3 (Columbia University)

Raw variable
Raw variable

Census and Vital Registration data

FAO Composite Factor #1

FAO Food Balance Sheets

FAO Composite Factor #2

FAO Food Balance Sheets

FAO Composite Factor #3

FAO Food Balance Sheets

FAO Composite Factor #4

FAO Food Balance Sheets

War Mortality Rate Greater than 1
per 100,000 (binary)

Uppsala Conflict Data Program-Armed Conflict
Database, International Institute for Strategic
Studies

Raw variable
Synthesis of three death
distribution methods
Factor analysis using 15 FAO
covariates
Factor analysis using 15 FAO
covariates
Factor analysis using 15 FAO
covariates
Factor analysis using 15 FAO
covariates
Transformed crude death rate
from the conflict to adjusted
45q15 and 5q0. 45q15 and 5q0 are
then used to generate age-specific
mortality rate with shocks.
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#
Topic

Covariate

Primary Data Source

Estimation Approach
Transformed crude death rate
from the conflict to adjusted
45q15 and 5q0. 45q15 and 5q0 are
then used to generate age-specific
mortality rate with shocks.
Transformed crude death rate
from the conflict to adjusted
45q15 and 5q0. 45q15 and 5q0 are
then used to generate age-specific
mortality rate with shocks.

16

Conflict

War Mortality Rate Greater than 1
per 10,000 (binary)

Uppsala Conflict Data Program-Armed Conflict
Database, International Institute for Strategic
Studies

16

Conflict

War Mortality Rate Greater than 1
per 1,000 (binary)

Uppsala Conflict Data Program-Armed Conflict
Database, International Institute for Strategic
Studies

17

Congenital
Chromosomal
Abnormalities

Rate of congenital chromosomal
abnormalities (per 1000 live births)

Systematic literature review

Linear regression

18

Congenital CVD

Systematic literature review

Linear regression

19

Congenital NTDs

Systematic literature review

Linear regression

20

Contraception

Systematic analysis of survey data

Space-time/GPR

20

Contraception

Systematic analysis of survey data

Space-time/GPR

21
21

Dengue
Dengue

Case notifications
Case notifications

Raw variable
Raw variable

22

Diabetes

22

Diabetes

22

Diabetes

23

Disasters

Rate of congenital heart disease (per
1000 live births)
Rate of congenital nerual tube
defects (per 1000 live births)
Contraception (Total) Prevalence (%
of women 15-49 years)
Contraception (Modern) Prevalence
(% of women 15-49 years)
Dengue Incidence (per 1000)
Dengue Incidence (per 1000)
Diabetes Age-Standardized
Prevalence (% of population)
Diabetes Fasting Plasma Glucose
(mmol/L)
Diabetes Age-Specific Prevalence (%
of population)
Disaster Deaths (rate per 1000)

Systematic analysis

4

Bayesian hierarchical model

Systematic analysis

4

Bayesian hierarchical model

Systematic analysis

4

Bayesian hierarchical model

International Disaster Database, Centre for
Research on the Epidemiology of Disasters

Raw variable
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#
Topic
Covariate
DTP3 Coverage Smooth (% of
24 DTP3
population)
24 DTP3
DTP3 Coverage (% of population)
25 Education
Education (years per capita)

Primary Data Source

Estimation Approach
5

GPR

5

Systematic analysis of survey data
5
Censuses and nationally representative surveys
USGS, Earth Resources Observation and Science
(EROS) Center, Gridded Population of the World 3
(Columbia University)
USGS, Earth Resources Observation and Science
(EROS) Center, Gridded Population of the World 3
(Columbia University)
USGS, Earth Resources Observation and Science
(EROS) Center, Gridded Population of the World 3
(Columbia University)

GPR
Space-time/GPR

Systematic analysis of survey data

26

Elevation

Elevation Under 100m (% of
population)

26

Elevation

Elevation 100 to 500m (% of
population)

26

Elevation

Elevation 500 to 1500m (% of
population)

27

Fats/oils

ln-Total packaged foods sold via
retail (tonnes per capita)

FAO Food Balance Sheets

Space-time

28

Fertility Rate

Age-Specific Fertility Rate (births per
1,000 women)

World Population Prospects 2010 and Statistics
Office of Republic of China (Taiwan)

Raw variable from WPP 2010, for
Taiwan only, log-log model was
applied to get age specific fertility
rates from total fertility rate.

28

Fertility Rate

29
29

Fruit
Fruit

World Population Prospects 2010 and Statistics
Office of Republic of China (Taiwan)
FAO Food Balance Sheets
FAO Food Balance Sheets

29

Fruit

30
30
31

Gold
Gold
Grains

31

Grains

31

Grains

Total Fertility Rate (births per
woman)
Fruits (kcal per capita)
ln-Fruits (kcal per capita)
ln-Percent of total calories consumed
as fruits (% calories)
Gold production (kg per capita)
Gold production (binary)
Whole Grains (kcal per capita)
ln-Non-Wheat Whole Grains (kcal
per capita)
Percent of total calories consumed as

Raw variable

Raw variable

Raw variable

Raw variable
Space-time/GPR
Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

British Geological Survey
British Geological Survey
FAO Food Balance Sheets

Raw variable
Raw variable
Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR
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#
Topic
Covariate
non-wheat whole grains (% calories)
32

Health System

Health System Access (unitless)

32

Health System

Health System Access 2 (unitless)

33

Hemoglobinopathies

34

Hep A

35

Hep B

36

Hep C

37

Hep E

38

Hib3

39

HIV PREV

40

Hospital beds

41

Hydrog Oil

41

Hydrog Oil

42

In Facility Birth

42

In Facility Birth

43

Indoor Air Pollution

43

Indoor Air Pollution

Hemoglobinopathies Prevalence x
Excess Mortality (age-standardized)
Hepatitis A Prevalence (% of
population)
Hepatitis B Prevalence (% of
population)
Hepatitis C Prevalence (% of
population)
Hepatitis E Prevalence (% of
population)
Hib3 Vaccine Coverage (% of
population)
HIV Prevalence, ARV-Adjusted
(Custom Lag, % of population)
Hospital Beds (per 1000)
ln-Ratio of Hydrogenated Oils
Exports to Total Oilcrops Exports
ln-Percent of total calories that are
hydrogenated oils (% of calories)
In-Facility Delivery Smooth (% of
population)
In-Facility Delivery (% of population)
Indoor Air Pollution (Coal Cooking)
(% of households)
Indoor Air Pollution (Biomass

Primary Data Source
Composite of [Hospital beds, ANC1/4, SBA and IFD,
Tetanus, DTP3, Measles]
Composite of [ANC1/4, SBA and IFD, Tetanus, DTP3,
Measles]

Estimation Approach

Principal component analysis
Principal component analysis

Systematic literature review

Meta-regression using DisMod 3

Systematic literature review

Meta-regression using DisMod 3

Systematic literature review

Meta-regression using DisMod 3

Systematic literature review

Meta-regression using DisMod 3

Systematic literature review

Meta-regression using DisMod 3

WHO compilation of national reporting

Lowess smoothing using DTP3

World Health Statistics

ARV adjustment back calculated
from UNAIDS estimates of HIV
death rate
Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

Systematic analysis of survey data

Lowess smoothing

Systematic analysis of survey data

Described in Lim S, et al.
Space-time/GPR

UNAIDS 2011/12 Estimates of Prevalence

IPUMS, WHO database on solid fuel, survey reports
Census and survey data

1

Space-time/GPR

129

Web Table 4: GBD 2010 Covariates List
#
Topic
Covariate
Cooking) (% of households)
43

Indoor Air Pollution

Indoor Air Pollution (All Cooking
Fuels) (% of households)

44

ITN

ITN Coverage (% of population)

45

Landlocked

46

Latitude

Landlocked Nation (binary)
Absolute value of average latitude
(degree)

47

LDI

Lag Distributed Income (per Capita)
($I)

47

LDI

Log Lag Distributed Income (per
Capita) ($I) Squared

47

LDI

Log Lag Distributed Income (per
Capita) ($I)

48
49
49

Lead Gas
Legumes and Pulses
Legumes and Pulses

49

Legumes and Pulses

50

Liver Fluke

51

Malaria

51

Malaria

51

Malaria

51

Malaria

Year of Lead Gas Phase Out (year)
Pulses & Legumes (kcal per capita)
ln-Pulses & Legumes (kcal per capita)
ln-Percent of total calories consumed
as legumes (% calories)
Liver Fluke Endemicity (binary)
Malaria PfPR (% of population aged
2-10 years)
Presence of malaria vivax
transmission (binary)
Malaria Endemicity (PfPR 40-100%)
(binary)
Malaria Endemicity (PfPR 5-100%)
(binary)

Primary Data Source

Estimation Approach

Census and survey data

Space-time/GPR

Survey data, national program data, manufacturer
6
data
ARCMap world shapefile (ESRI)
ARCMap world shapefile (ESRI)
Penn World Tables, World Development Indicators,
Statistics on World Population, World Economic
Outlook, National Accounts Main Aggregates
Penn World Tables, World Development Indicators,
Statistics on World Population, World Economic
Outlook, National Accounts Main Aggregates
Penn World Tables, World Development Indicators,
Statistics on World Population, World Economic
Outlook, National Accounts Main Aggregates
Review of national legislation and policies
FAO Food Balance Sheets
FAO Food Balance Sheets
FAO Food Balance Sheets
8

Bayesian stock and flow model
Raw variable
Raw variable
Cross imputed growth rates

7

Cross imputed growth rates

7

Cross imputed growth rates

7

Raw variable
Space-time/GPR
Space-time/GPR
Space-time/GPR

WHO Expert Assessment
Malaria Atlas Project gridded data and Gridded
Population of the World 3 (Columbia University)

Raw variable

World Malaria Report

Raw variable

Malaria Atlas Project gridded data

Raw variable

Malaria Atlas Project gridded data

Raw variable

Raw variable
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#
Topic
Covariate
Malaria Population-At-Risk (% of
51 Malaria
population)
Malaria Lysenko PFPR 1
51 Malaria
(Holoendemic) (% of population)
Malaria Lysenko PFPR (2 Highest
51 Malaria
Endemicity) (% of population)
Malaria Lysenko PFPR (3 Highest
51 Malaria
Endemicity) (% of population)
Malaria Lysenko PFPR (4 Highest
51 Malaria
Endemicity) (% of population)
Malaria Indoor Residual Spraying
51 Malaria
Coverage (% of population)
Malaria Prevalence-Weighted
51 Malaria
Resistance (% of malaria cases)
Malnutrition (proportion <2SD
52 Malnutrition
weight for age)
ln-Malnutrition (proportion <2SD
52 Malnutrition
weight for age)
52 Malnutrition
Malnutrition Shock (binary)
Measles Vaccine Coverage (% of
53 Measles
population)
54 Meningitis
Meningitis Belt (binary)
55 Milk
ln-Milk (kcal per capita)
55 Milk
Milk (kcal per capita)
ln-Percent of total calories consumed
55 Milk
as milk (% of calories)
Neonatal Death Rate Modeled 2 (per
56 Neonatal mortality
1000)
57 Nuts and Seeds
Nuts & Seeds (kcal per capita)
57 Nuts and Seeds
ln-Nuts & Seeds (kcal per capita)
57 Nuts and Seeds
ln-Percent of total calories consumed

Primary Data Source

Estimation Approach

World Malaria Report

Raw variable

Systematic analysis

9

Raw variable

Systematic analysis

9

Raw variable

Systematic analysis

9

Raw variable

Systematic analysis

9

Raw variable
10

Space-time/GPR

10

Space-time/GPR

Systematic literature review
Systematic literature review

Systematic analysis of survey data

Space-time/GPR

Systematic analysis of survey data

Space-time/GPR

Published reports of famines

Raw variable

Systematic analysis of survey data

BDDR

Meningitis Vaccine Project
FAO Food Balance Sheets
FAO Food Balance Sheets

Raw variable
Space-time/GPR
Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

Systematic analysis of survey data, census and vital
11–13
registration data
FAO Food Balance Sheets
FAO Food Balance Sheets
FAO Food Balance Sheets

Hierarchical mixed-effects model
Space-time/GPR
Space-time/GPR
Space-time/GPR
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#
Topic
Covariate
as nuts and seeds (% of calories)
58

Opium

Opium Cultivation (binary)
Outdoor Air Pollution (PM2.5) (mcg/
m3)
Pig Meat (kg per capita)
ln-Pig Meat (kg per capita)
ln-Percent of total calories consumed
as pig meat (% of calories)

59

Outdoor Air Pollution

60
60

Pig Meat
Pig Meat

60

Pig Meat

61

Population

61

Population

61

Population

62

Population Density

62

Population Density

62

Population Density

62

Population Density

62

Population Density

63

Population Elevation

Elevation Over 1500m (% of
population)

64

Population Latitude

Latitude Under 15 (% of population)

64

Population Latitude

Latitude 15 to 30 (% of population)

Population Over 65 (% of population)
Population Under 30 (% of
population)
Population 15 to 30 (% of
population)
Population Density (under 150
ppl/sqkm, % of population)
Population Density (150-300
ppl/sqkm, % of population)
Population Density (300-500
ppl/sqkm, % of population)
Population Density (500-1000
ppl/sqkm, % of population)
Population Density (over 1000
ppl/sqkm, % of population)

Primary Data Source

Estimation Approach

UN surveillance (World Drug Report 2010)
Ground sensors, satellite data

14

Raw variable
Linear regression

FAO Food Balance Sheets
FAO Food Balance Sheets

Space-time/GPR
Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

World Population Prospects 2010, Human Mortality
Database
World Population Prospects 2010, Human Mortality
Database
World Population Prospects 2010, Human Mortality
Database
Gridded Population of the World 3 (Columbia
University)
Gridded Population of the World 3 (Columbia
University)
Gridded Population of the World 3 (Columbia
University)
Gridded Population of the World 3 (Columbia
University)
Gridded Population of the World 3 (Columbia
University)
USGS, Earth Resources Observation and Science
(EROS) Center, Gridded Population of the World 3
(Columbia University)
Gridded Population of the World 3 (Columbia
University)
Gridded Population of the World 3 (Columbia
University)

Raw variable
Raw variable
Raw variable
Raw variable
Raw variable
Raw variable
Raw variable
Raw variable
Raw variable
Raw variable
Raw variable
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#
Topic

Covariate

64

Population Latitude

Latitude 30 to 45 (% of population)

64

Population Latitude

Latitude Over 45 (% of population)

64

Population Latitude

Latitude Under 45 (binary)

65

PUFA

65

PUFA

65

PUFA

65

PUFA

65

PUFA

65

PUFA

ln-PUFA (kcal per capita)
PUFA Omega 3 - Seafood (kcal per
capita)
ln-PUFA Omega 3 - Seafood (kcal per
capita)
PUFA Omega 6 - Vegetable Oils (kcal
per capita)
ln-Percent of total calories consumed
as PUFA3 (% of calories)
Percent of total calories consumed as
PUFA3 (% of calories)

66

Rainfall

Rainfall (Quintiles 4-5) (% of
population in quintile)

66

Rainfall

Rainfall (Quintiles 3-5) (% of
population in quintile)

66

Rainfall

Rainfall (Quintiles 2-5) (% of
population in quintile)

66

Rainfall

Rainfall Quintile 1 (% of population in
quintile)

66

Rainfall

Rainfall Quintile 2 (% of population in
quintile)

Primary Data Source
Gridded Population of the World 3 (Columbia
University)
Gridded Population of the World 3 (Columbia
University)
Gridded Population of the World 3 (Columbia
University)
FAO Food Balance Sheets

Estimation Approach
Raw variable
Raw variable
Raw variable
Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

Global Historical Climatology Network (GHCN) and
Information Service and Gridded Population of the
World 3 (Columbia University)
Global Historical Climatology Network (GHCN) and
Information Service and Gridded Population of the
World 3 (Columbia University)
Global Historical Climatology Network (GHCN) and
Information Service and Gridded Population of the
World 3 (Columbia University)
Global Historical Climatology Network (GHCN) and
Information Service and Gridded Population of the
World 3 (Columbia University)
Global Historical Climatology Network (GHCN) and
Information Service and Gridded Population of the

Raw variable

Raw variable

Raw variable

Raw variable
Raw variable
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#
Topic

Covariate

66

Rainfall

Rainfall Quintile 3 (% of population in
quintile)

66

Rainfall

Rainfall Quintile 4 (% of population in
quintile)

66

Rainfall

Rainfall Quintile 5 (% of population in
quintile)

67
67

Red Meat
Red Meat

67

Red Meat

68

Religion

69

Rotavirus

70

Sanitation

71

Saturated fats

71

Saturated fats

72

SBP

73

Schistosomiasis

74

Shocks

Red Meat (kcal per capita)
ln-Red Meat (kcal per capita)
ln-Percent of total calories consumed
as red meat (% of calories)
Religion (binary, >50% Muslim)
Rotavirus Vaccine Introduced
(binary)
Sanitation (% of population with
access)
ln-Saturated Fats (kcal per capita)
ln-Percent of total calories consumed
as saturated fat (% of calories)
Systolic Blood Pressure (mmHg)
Schistosomiasis Prevalence (% of
population)
Shock Mortality Rate in Past 10 Years
Greater than 1 per 10,000 (binary)

Primary Data Source
World 3 (Columbia University)
Global Historical Climatology Network (GHCN) and
Information Service and Gridded Population of the
World 3 (Columbia University)
Global Historical Climatology Network (GHCN) and
Information Service and Gridded Population of the
World 3 (Columbia University)
Global Historical Climatology Network (GHCN) and
Information Service and Gridded Population of the
World 3 (Columbia University)
FAO Food Balance Sheets
FAO Food Balance Sheets

Estimation Approach

Raw variable

Raw variable

Raw variable
Space-time/GPR
Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

CIA World Factbook

Raw variable

Vaccine Information Management System (VIMS)

Raw variable

Systematic analysis of survey and census data

Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

Systematic analysis of survey data

Bayesian hierarchical model

Compilations of local surveys

16–21

Uppsala Conflict Data Program-Armed Conflict
Database, International Institute for Strategic
Studies, International Disaster Database from the
Centre for Research on the Epidemiology of
Disasters

15

Geospatial models
Transformed crude death rate
from the conflict and natural
disaster to adjusted 45q15 and
5q0. 45q15 and 5q0 are then used
to generate age-specific mortality
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#
Topic

75
75

Skilled Birth
Attendance
Skilled Birth
Attendance

Covariate

Skilled Birth Attendance (% of births)
Skilled Birth Attendance Smooth (%
of births)
Smoking Prevalence (% of
population)
Smoking Prevalence (20 year lag) (%
of population)
Smoking Prevalence (Reproductive
Age Standardized) (% of population)
ln-Sugar (kcal per capita)
ln-Percent of total calories consumed
as sugar (% of calories)
Syphilis prevalence lagged 10 years
(% of population)
90th percentile climatic temperature
in the given country-year (Celsius)
Population-weighted mean
temperature (Celsius)
Tetanus Toxoid Coverage Smooth (%
of population)
Vegetables (kcal per capita)
ln-Vegetables (kcal per capita)
ln-Percent of total calories consumed
as vegetables (% of calories)

76

Smoking

76

Smoking

76

Smoking

77

Sugar

77

Sugar

78

Syphilis

79

Temperature

79

Temperature

80

Tetanus

81
81

Vegetables
Vegetables

81

Vegetables

82

Vehicles

Vehicles - 2 wheels (per capita)

82

Vehicles

Vehicles - 4 wheels (per capita)

Primary Data Source

Estimation Approach
rate with shocks.

Systematic analysis of survey data

Space-time/GPR

Systematic analysis of survey data

Lowess smoothing

Systematic analysis of survey and census data

Space-time/GPR

Systematic analysis of survey and census data

Space-time/GPR

Systematic analysis of survey and census data

Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

Systematic literature review and surveillance data

Mixed effects linear model

British Atmospheric Data Center and Gridded
Population of the World 3 (Columbia University)

Direct calculation

British Atmospheric Data Center

Raw variable

WHO-UNICEF

GPR

FAO Food Balance Sheets
FAO Food Balance Sheets

Space-time/GPR
Space-time/GPR

FAO Food Balance Sheets

Space-time/GPR

World Road Statistics, International Road
Federation
World Road Statistics, International Road

Space-time/GPR
Space-time/GPR
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#
Topic

Covariate

82

Vehicles

Vehicles - 2+4 wheels (per capita)

82

Vehicles

Vehicles - 2 wheels fraction (% of
population)

Primary Data Source
Federation
World Road Statistics, International Road
Federation
World Road Statistics, International Road
Federation

Space-time/GPR

Transformed crude death rate
from the conflict to adjusted
45q15 and 5q0. 45q15 and 5q0 are
then used to generate age-specific
mortality rate with shocks.
Space-time/GPR

83

War

War Deaths (rate per 1000)

Uppsala Conflict Data Program-Armed Conflict
Database, International Institute for Strategic
Studies

84

Water

Improved Water Source (% of
population with access)

Systematic analysis of survey and census data

Estimation Approach

Space-time/GPR
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Web Table 6: Single year standard life table
Predicted life expectancy
Age
(years)
Age
0
86•02
46
1
85•21
47
2
84•22
48
3
83•23
49
4
82•24
50
5
81•25
51
6
80•25
52
7
79•26
53
8
78•26
54
9
77•27
55
10
76•27
56
11
75•28
57
12
74•28
58
13
73•29
59
14
72•29
60
15
71•29
61
16
70•30
62
17
69•32
63
18
68•33
64
19
67•34
65
20
66•35
66
21
65•36
67
22
64•37
68
23
63•38
69
24
62•39
70
25
61•40
71
26
60•41
72
27
59•43
73
28
58•44
74
29
57•45
75
30
56•46
76
31
55•48
77
32
54•49
78
33
53•50
79
34
52•52
80
35
51•53
81
36
50•56
82
37
49•58
83
38
48•60
84
39
47•62
85
40
46•64
86
41
45•67
87

Predicted life expectancy
(years)
40•85
39•90
38•95
38•00
37•05
36•12
35•19
34•25
33•32
32•38
31•47
30•55
29•64
28•73
27•81
26•91
26•00
25•10
24•20
23•29
22•42
21•55
20•68
19•80
18•93
18•10
17•28
16•45
15•62
14•80
14•04
13•27
12•51
11•75
10•99
10•32
9•65
8•98
8•31
7•64
7•12
6•61

Age
92
93
94
95
96
97
98
99
100
101
102
103
104
105

Predicted life expectancy
(years)
4•35
4•00
3•66
3•31
3•09
2•88
2•66
2•44
2•23
2•11
1•99
1•87
1•75
1•63

139

Web Table 6: Single year standard life table
Predicted life expectancy
Age
(years)
Age
42
44•71
88
43
43•74
89
44
42•77
90
45
41•80
91

Predicted life expectancy
(years)
6•09
5•57
5•05
4•70

Age

Predicted life expectancy
(years)
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