(Continued)

20 December 2006 New search has been performed ~ Search updated. Nine new studies have been added to the original seven
included studies, plus one previously excluded study (USA 1985) has now
been included, making a total of 17 studies included in the 2006 update. A
total of 11 studies have been excluded in this update and two studies have
been placed in Studies awaiting classification.

The Background and Methods sections have been expanded in this update,
and additional outcomes have been added.

The title has been changed from ’Zinc supplementation in pregnancy’ to
*Zinc supplementation for improving pregnancy and infant outcome’.

The conclusions regarding the effect of zinc supplementation on reducing
preterm birth have been slightly strengthened
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

We have updated our methods to reflect the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011).
Outcomes have been separated into "Primary’ and ’Secondary’ outcomes.

We have added ’congenital malformation’ to our secondary outcomes.

Glven the number of trials identified and the standard methods for the Cochrane Pregnancy and Childbirthbirth Group, quasi-
randomised controlled trials have been excluded.

INDEX TERMS

Medical Subject Headings (MeSH)

*Dietary Supplements; *Infant, Low Birth Weight; Infant, Newborn; Pregnancy Outcome; Premature Birth [*prevention & control];
Randomized Controlled Trials as Topic; Zinc [*administration & dosage]

MeSH check words

Female; Humans; Pregnancy
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GBD 2010: design, definitions,

The Global Burden of Diseases, Injuries, and Risk Factors
(GBD) enterprise is a systematic, scientific effort to
quantify the comparative magnitude of health loss due
to diseases, injuries, and risk factors by age, sex, and
geography for specific points in time. The GBD construct
of the burden of disease is health loss, not income or
productivity loss.! 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.

The Global Burden of Disease Study 2010 (GBD 2010)
builds on the earlier versions for 1990, 1999-2002,
and 2004 sponsored by the World Bank and WHO.2* A
more thorough description of the context, objectives,
key definitions, and metrics used in GBD 2010 is
provided in the appendix. Previous GBD studies have
led to national burden of disease studies in at least
37 countries and subnational studies in eight countries.
GBD 2010 was implemented as a collaboration between
seven institutions: the Institute for Health Metrics and
Evaluation as the coordinating centre, the University of
Queensland School of Population Health, the Harvard
School of Public Health, the Johns Hopkins Bloomberg
School of Public Health, the University of Tokyo, Imperial
College London, and WHO. The study was designed to
address key limitations of previous studies, such as the
absence of uncertainty intervals, and to solicit the input
of many expert advisers across the spectrum of diseases
and risk factors. This study represents a great 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. Furthermore, a completely revised
and improved set of estimation methods has been

www.thelancet.com Vol 380 December 15/22/29, 2012

8  Roberts |, Shakur H, Ker K, Coats T, CRASH-2 trial collaborators.
Antifibrinolytic drugs for acute traumatic injury. Cochrane Database Syst Rev
2011; 1: CD004896.

9 Morris ZS, Wooding S, Grant ). The answer is 17 years, what is the question:
understanding time lags in translational research. | R Soc Med 2011;

104: 510-20.

and metrics

developed; most notably, the prevalence of diseases and
their sequelae is estimated using statistical inference on
allavailable data.

A key aspect of the study is the hierarchical cause list
for 291 diseases and injuries. This list has four levels
of diseases and injuries and a fifth level for sequelae
(appendix p 6). The 1160 sequelae are designed to
capture the direct consequences of disease or injury
that are not otherwise captured elsewhere in the cause
list. Across sequelae, there are 220 common sequelae
called health states in GBD 2010. For example, anaemia
is identified as a sequela of 19 diseases in the cause list.
Three health states are associated with anaemia: mild
anaemia, moderate anaemia, and severe anaemia. For
each of the health states, a lay description was developed
for use in the empirical assessment of disability weights.
As with diseases, we have developed a hierarchical list of
69 risk factors for which we have developed estimates
for 67 (appendix p 6).

We divided countries into 21 regions on the basis
of two criteria: epidemiological homogeneity, and
geographical contiguity (appendix pp 6-7). For some
statistical analyses, we grouped regions into seven
super-regions. To facilitate various detailed analyses,
we estimate the burden of disease in 20 age groups
for each sex separately: early neonatal, late neonatal,
postneonatal, 5 year age groups from 1-4 years to
75-79 vyears, and 80 years and older. Using strictly
comparable data and methods, we have estimated
the burden of disease for 1990, 2005, and 2010 to
allow meaningful estimation of time trends. This study
supersedes all previously published GBD study results.

Figure 1 summarises the overall analytical strategy
for GBD 2010 and identifies 18 distinct components.
The strong interconnections between components
mean that changes in one component require the
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re-estimation of multiple components. For example,
changes in the estimation of age-specific mortality rates
(component 2) leads to changes in the rescaled deaths
for each cause (component 5), changes in healthy life
expectancy (component 12), changes in years of life lost
due to premature mortality (YLLs; component 13), and
changes in risk factor-attributable YLLs (component 18).
Details on each component are provided in appendix
pp 8-13 and accompanying articles in The Lancet.™
Uncertainty in each component is propagated through
to the results with simulation methods.

Comparisons require the use of summary metrics that
allow meaningful juxtaposition of deaths and non-
fatal health outcomes. The basic unit of measurement
for these summary measures is lost years of healthy
life. The construction of time-based summary metrics
requires making a series of value choices.” These value
choices are either explicit or implicit in all summary
measures of population health. Since the publication
of GBD 1990, there has been extensive debate on these
value choices;*®% for GBD 2010, we therefore convened
a consultation of 21 philosophers, ethicists, and econ-
omists to advise on current thought with regard to these
value choices (appendix pp 13-16). In summary, we have

chosen to simplify the calculation of disability-adjusted
life years (DALYs). First, we developed a new normative
standard life table for males and females to compute
YLLs at each age by identifying the lowest observed
death rate for any age group in countries of more than
5 million in population. The new reference life table
has a life expectancy at birth of 86-0 years for males
and females. Second, years lived with disability (YLDs)
have been estimated taking into account comorbidity
in individuals. Third, we have computed YLDs simply
as the prevalence of each sequela multiplied by the
relevant disability weight adjusted for comorbidity.
Fourth, on the basis of many arguments,** we have
chosen not to discount YLLs, YLDs, or DALYs for time.
Fifth, we conclude that we should treat a year of healthy
life as equal irrespective of the age at which it is lived.
The simpler version of YLLs, YLDs, and DALYs is thus
conceptually grounded and easier to explain. It does,
however, imply a substantial shift towards greater
weight being given to deaths at younger ages, especially
younger than 5 years, and greater weight to deaths
compared to non-fatal health loss.

Summary measures such as DALYs combine complex
information across a wide range of health outcomes.

1 2 3
Covariate database Age-specific mortality rates Cause of death database 4 L
— Estimating causes of death
s ¢ ¢ l
2 L gesca]ing deaths to equal
» it d
P Healthylife expectancy i all-cause mortality
6
---------------------------------------------------------- ! Disease sequelae epidemiology
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14 YLLs e—1
Risk factor exposure database ~ —— DALYs attributable to : b
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15 '
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Figure 1: 18 components of the GBD 2010 and their inter-relations
GBD 2010=Global Burden of Disease Study 2010. DALYs=disability-adjusted life years. YLLs=years of life lost due to premature mortality. YLDs=years lived with disability.
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Figure 2 shows the power of comparison of these
burden measures using the results of GBD 2010; it
illustrates how leading risk factors compare with
leading diseases and injuries and how changing the
metric from deaths to DALYs alters the comparative
importance of health problems. Because the assessment
of burden for diseases and injuries is governed by the
rules of the International Classification of Diseases and
Injuries (ICD), which assigns every outcome to one
cause among a 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 some diseases
and risk factors the fraction of DALYs is higher than
the fraction of deaths. For example, this is the case for
low back pain, malaria, underweight, preterm birth,
diarrhoea, road injury, and HIV/AIDS. These disorders
stand out as causing more burden measured in DALYs
than deaths, because of either their effect on YLDs or
deaths at young ages, or both.

Compared with previous efforts, GBD 2010 represents
a major step towards a replicable scientific approach to
global descriptive epidemiology. The discipline of prop-
agating uncertainty across all components of the study
has required a coherent approach to identifying sources
of uncertainty and their objective quantification.
An important emphasis on quantifying uncertainty
has revealed that our knowledge of some disorders
is limited. The width of 95% uncertainty intervals
provides a mechanism of communicating to users the
limitations of estimates for different diseases, injuries,
and risk factors.

Modelling 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 no data are
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
several impairments that are caused by more than
one disease. This study represents a major shift from
subjective inputs to more replicable approaches. These
approaches will foster further innovation in the future
and will facilitate burden assessment for analysts,
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especially as versions that work on less sophisticated
computational platforms become available.

GBD 2010 is the largest systematic 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, assessed, and collated. The effort has
taken 5 years with hundreds of contributing experts.
Our understanding of global descriptive epidemiology
has advanced but GBD 2010 has also identified huge
lacunae in our knowledge. New data on all-cause
mortality, cause-specific mortality, or disease sequelae
prevalence will improve our understanding of priority
health challenges as they become available, as will
new multicountry studies on disease epidemiology.
Meanwhile, we expect that this study will provide the
essential health intelligence, with uncertainty, to guide
policy debates about the most urgent global health
challenges, and how well we are addressing them.
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Figure 2: Comparison of the magnitude of the ten leading diseases and injuries and the ten leading risk
factors based on the percentage of global deaths and the percentage of global DALYs, 2010

The figure shows 25 total diseases, injuries, and risk factors because some of the largest contributors to
disability-adjusted life years (DALYs) were not in the top ten for deaths, and vice versa. DALYs=disability-adjusted
life years. IHD=ischaemic heart disease. LRI=lower respiratory infections. COPD=chronic obstructive pulmonary
disease. HAP=household air pollution from solid fuels. BMI=body-mass index. FPG=fasting plasma glucose.
PM2.5 Amb=ambient particulate matter pollution. *Tobacco smoking, including second-hand smoke. tPhysical
inactivity and low physical activity.
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life expectancy at each age. YLDs were calculated as prevalence of 1160 disabling sequelae, by age, sex, and cause, and
weighted by new disability weights for each health state. Neither YLLs nor YLDs were age-weighted or discounted.
Uncertainty around cause-specific DALYs was calculated incorporating uncertainty in levels of all-cause mortality,
cause-specific mortality, prevalence, and disability weights.

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

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

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

Funding Bill & Melinda Gates Foundation.

Introduction

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Methods

Study design

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

Causes of death

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

Years lived with disability

The second component of DALYs is YLDs. YLDs have been
estimated for 1160 sequelae of the diseases and injuries in
the hierarchical cause list. YLDs are the product of
prevalence times the disability weight for a sequela.
Prevalence estimation for each sequela begins with a
systematic analysis of published and available unpublished
data sources for prevalence, incidence, remission, and
excess mortality. For most sequelae, estimates have been
made based on the database for all age-sex-country-
year groups, with a Bayesian meta-regression method
developed for the GBD 2010 (DisMod-MR). The meta-
regression can handle data reported for any age interval
and can use two types of covariates: those that explain true
variation in prevalence; and those that explain variation
across studies due to study design, case definitions, or
diagnostic technology. Nested super-region, region, and
country random intercepts are also included. A map of
regions and super-regions is published elsewhere.* Where
appropriate, DisMod-MR uses data on incidence, preva-
lence, remission, excess mortality, and cause-specific
mortality to generate prevalence estimates assuming these
rates are stable over time. Using data on multiple epi-
demiological parameters to estimate prevalence is
especially important when prevalence data are sparse.
Where rates are changing rapidly, DisMod-MR can be used
to undertake meta-regression without assuming equil-
ibrium rates. Alternative strategies have been used for the
prevalence of selected sequelae (see elsewhere for details).”
DisMod-MR and alternative methods generate uncertainty
distributions for the prevalence of each sequela by age, sex,
country, and year. For nine residual cause categories such
as other mental and behavioural disorders, YLDs have
been approximated with the relation between YLLs and
YLDs reported for similar disease groupings.
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