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simple algorithms proposed to redistribute these pro-
portionately to various causes (called “target codes”) that
were the likely underlying causes of death.” A similar
approach was applied for the GBD 2000 and subsequent
WHO updates. For the GBD 2010, we identified causes
that should not be assigned as underlying cause of death
at a much more detailed level.* In total, we identified
2759 garbage codes in ICD 10 detailed data, 3382 garbage
codes in ICD 9 detailed data, and 85 garbage codes in the
ICD 9 BTL, ranging from abdominal rigidity to yellow nail
syndrome. Garbage codes have been identified at the most
detailed level possible (eg, the fourth digit level for ICD 9
and ICD 10). For every garbage code, the potential under-
lying causes of death were identified on the basis of patho-
physiology. For example, the target codes for peritonitis
included acute gastric ulcers with perforation and acute
tubulointerstitial nephritis; the target codes for dis-
seminated intravascular coagulation included other septi-
caemia and premature separation of placenta. Moreover,
redistribution proportionate to the number of deaths noted
in the target codes cannot be reliably applied; for example,
although many injuries exist, not all peritonitis deaths are
likely due to injuries. Similarly, the probability of deaths
due to a target cause being misclassified on death certifi-
cates as a garbage code is not equal. We have developed
allocations of the garbage codes on the basis of the little
published scientific literature, expert judgment, statistical
analysis,” and in some cases proportionate allocation
across target causes. The appendix (pp 71-103) provides a
complete listing of the redistribution algorithms used,
organised by garbage code. The extent of garbage coding in
vital registration data varies widely across countries from a
low of 5-5% in Finland to a high of 69-6% in Sri Lanka.

Step 4 consists of age splitting and age-sex splitting.
Sources report data according to varying age groups; for
consistency in the analysis, the GBD project defined and
used a standardised set of 20 age groups throughout.
Data reported for more aggregate age groups are split into
estimates of age-specific deaths using the global observed
pattern of relative risks of death for a cause by age and the
local distribution of the population by age. Relative risks
of death by age were computed for each cause using the
entire pooled dataset on medically certified causes of
death. In the few cases in which studies reported deaths
for both sexes combined, a similar approach was used to
allocate these deaths to age-sex groups. The appendix
(p 104) provides more detail on the development of the
age splitting model and the age-sex splitting model.

Step 5 consists of smoothing. For some causes in some
countries, the number of deaths observed in a year is very
low; zero, one, or two deaths might be noted in some years
because of stochastic fluctuation. For models using the log
of the death rate, either observations that record zero
deaths are dropped or an arbitrary small number is sub-
stituted for zero observations; both approaches can lead to
bias. This issue is exacerbated in modelling strategies
that attempt to capture spatial and temporal correlation
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structure. In cases for which many years for a country-
cause-age group did not report any deaths, we used a
standardised smoothing algorithm, essentially a type of
moving average, as described in the appendix (p 104).

Step 6 consists of outlier detection. Despite these
efforts to enhance quality and comparability, the data
from some sources seem completely implausible. Where
these sources are one of many in a country for a given
cause, they have little effect on the results. In some cases,
however, time series estimation can be substantially
affected by these outliers. We identified outliers that met
the following criteria: large inconsistency with other data
for the same cause in the same country at the same time;
large inconsistency with other data for similar countries;
or disproportionate effect on time series estimation.
In these cases, the observation was excluded from sub-
sequent analysis. The interpretation of large incon-
sistency or disproportionate effect varies by cause and
was based on the consensus of the investigators.

Modelling of individual causes of death

We used six different modelling strategies for causes of
death depending on the strength of the available data.
The appendix (p 105) shows the modelling strategy used
for each cause; in the table, “aggregation” means that
the parent cause in the hierarchy is simply the sum of
the causes under that rubric. In the following section,
we provide additional detail on the different modelling
strategies used. All of the strategies, however, were
designed to generate uncertainty distributions for the
cause-specific death rate by age, sex, country, and year.
We attempted to capture uncertainty due to model
parameter estimation, model specification, and funda-
mental uncertainty. For Cause of Death Ensemble
Modelling (CODEm), the validity of uncertainty dis-
tributions were assessed. The uncertainty distribution
for a cause for a given country, year, age, and sex group
from the modelling process is propagated into compu-
tation of years of life lost because of premature mortality
(YLLs) and various geographic and age-sex aggregates
by sampling 1000 draws from the posterior distribution.

CODEm

For all major causes of death except for HIV/AIDS and
measles, we used CODEm—133 causes in the cause list
and three other special aggregates. CODEm was used to
analyse maternal mortality, breast and cervical cancer
mortality, and malaria mortality in published studies.?*
The logic and development of CODEm is reported in
detail elsewhere.® In brief, CODEm develops models
following three steps:

First, a large range of plausible statistical models
are developed for each cause. Based on published studies,
plausible relationships between covariates and the
relevant cause are identified. Essentially all possible
permutations of these selected covariates are tested. All
models where the sign on the coefficient for a covariate is
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in the direction expected based on the literature and the
coefficient is statistically significant are retained. Where
there are n covariates, this means testing 2" models.
Additionally, four families of statistical models are
developed using covariates: mixed effects linear models
of the log of the death rate, mixed effects linear models of
the logit of the cause fraction, spatial-temporal Gaussian
process regression (ST-GPR) models of the log of the
death rate, and ST-GPR of the logit of the cause fraction.
Finally, ensemble models, or blends of these various
component models, are developed.

Second, the performance of all component models
and ensembles is evaluated using out-of-sample pre-
dictive validity tests. 30% of the data is excluded from
the initial model fits; half of that (15% of total) is used to
evaluate component models and build ensembles. Out-
of-sample predictive validity tests are based on com-
paring predictions for the remaining 15% of the data
withheld from the model-building exercise with the
actual observed data. Data are held out from the analysis
using the pattern of missingness for each cause in the
cause of death database. For example, if there are
countries with no data, then the algorithm will exclude
all data for some countries; if some countries only have
data for children, then the algorithm will exclude all
adult data for some countries. In this way, the out-of-
sample predictive validity testing mimics the task
required of a good cause of death model. The out-of-
sample predictive validity testing is repeated until stable
model results have been obtained. Tests of out-of-
sample performance include the root-mean squared
error of the log of the cause-specific death rate, the
direction of the trend in the prediction compared to the
data, and the validity of the 95% UI.

Third, on the basis of out-of-sample predictive validity,
the best performing model or ensemble is selected.
The rigorous evaluation of out-of-sample performance
means that for every CODEm model, we generate
objective data on the validity of the resulting Uls.

The appendix (p 112) summarises the performance of
the CODEm models developed for 133 causes in the
cause list for which we exclusively use CODEm and
three special aggregates in the GBD 2010. For some
causes, separate models were run for different age
ranges when there was reason to believe that the
relation between covariates and death rates might be
different in different age ranges, for example, in
children compared with adults. For every model, we
show the in-sample root mean squared error of the log
death rates (RMSE) and the out-of-sample performance
in the 15% of data not used in the model building
process. In all cases, the out-of-sample performance is
worse (larger RMSE) than the in-sample performance.
Of note, the gap between in-sample and out-of-sample
performance varies substantially across causes—from
mechanical forces (firearm) with the largest differ-
ence to leukaemia with the smallest. Out-of-sample
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performance also varies substantially across causes;
kidney cancer has the largest RMSE in female indiv-
iduals (2-039) and the smallest RMSE is for cardio-
vascular and circulatory disease in male individuals
(0-555). More than 50% of the models the appendix
(p 112) have an out-of-sample RMSE of less than 1. The
next columns provide the assessment of how often the
model predicts the trend from year to year observed in
the data. Because of stochastic fluctuation in death
rates, we do not expect a good model to predict the
trend observed in the data 100% of the time. The gap
between in-sample and out-of-sample trend test is less
notable than the gap for the RMSE. The final assessment
of model performance is the validity of the Uls; ideally,
the 95% UI for a model would capture 95% of the data
out-of-sample. Higher coverage suggests that Uls are
too large and lower than 95% suggest Uls are too
narrow. Coverage across the CODEm models ranges
from 99-0% for “other neurological disorders” to a low
of 84:2% for pneumoconiosis.

Negative binomial models

For 27 causes, the number of deaths recorded in the
database was too low to generate stable estimates of
out-of-sample predictive validity. For these causes, we
developed negative binomial models using plausible
covariates. These causes are identified in the appendix
(p 105). For these negative binomial models, standard
model building practice was followed, where plausible
covariates were included in the model development and
reverse stepwise procedures followed for covariate
inclusion. Uncertainty distributions were estimated
using both uncertainty in the regression betas for the
covariates and from the gamma distribution of the
negative binomial.

Fixed proportion models

In 27 causes where death is a rare event, we first
modelled the parent cause in the GBD hierarchy using
CODEm and then allocated deaths to specific causes
using a fixed proportion. Proportions were computed
using all available data in the database and were fixed
over time, but, depending on data density, allowed to vary
by region, age, or sex. Specifically, uterine fibroids, poly-
cystic ovarian syndrome, endometriosis, genital prolapse,
and other gynecological disorders varied by region and
age for female individuals. Lower respiratory infections,
upper respiratory infections, meningitis, and encepha-
litis varied by region and age. Thalassaemia, sickle-cell
disease, glucose-6-phosphate dehydrogenase (G6PD)
deficiency, and other haemoglobinopathies and haemo-
Iytic anaemias vary in proportion by country, age, and sex.
Opioid, cocaine, amphetamine, and other drug use
disorders varied by region and year. Finally, cellulitis,
decubitus ulcer, other skin and subcutaneous diseases,
abscess, impetigo, and other bacterial skin diseases all
varied by age and sex.
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Diarrhoea, lower respiratory infection, meningitis, cirrhosis,
maternal disorders, liver cancer, and chronic kidney disease
disaggregated by subcause

The GBD 2010 cause list includes ten aetiologies for diar-
rhoea, five for lower respiratory infections, and four for
meningitis. Additionally, we included a breakdown of
maternal causes, cirrhosis, liver cancer, and chronic
kidney disease by subcause. In most of these cases,
published data are available on the cause or primary
diagnosis for community, hospital, or registered cases, but
not for deaths. For these causes, systematic reviews of the
published data and careful review of statistical annuals
such as renal registries have been undertaken. These
studies or datapoints on aetiology were meta-analysed
using the GBD Bayesian meta-regression method
described elsewhere.” The meta-regression generated
region-age-sex estimates with uncertainty of causal
fractions for diarrhoea, lower respiratory infections,
meningitis, chronic kidney disease, maternal disorders,
cirrhosis, and liver cancer (appendix pp 121-129). These
fractions were then applied to estimates of the parent
cause, which were estimated using CODEm. In the cases
of cirrhosis, liver cancer, maternal disorders, and chronic
kidney disease, the studies or datasets on cause identified
primary cause as assessed clinically; for diarrhoea, lower
respiratory infections, and meningitis, cause was based
on laboratory findings.

Natural history models

For a few selected causes, there is evidence that cause of
death data systems do not capture sufficient information
for one of two reasons. First, for some causes such as
African trypanosomiasis, almost no deaths are recorded
in vital registration or verbal autopsy studies, most likely
because data have not been obtained in focal populations
with substantial disease present. Second, there is sys-
tematic misclassification of deaths in cause of death data
sources, particularly for congenital syphilis,”* whooping
cough,” measles,” and HIV/AIDS.” For these causes,
natural history models have been used that begin with
data on incidence or prevalence of disease and case-
fatality rates (appendix pp 129-141). In the case of

HIV/AIDS, a hybrid approach was used. For 36 countries,
with complete and high quality vital registration systems,
we used CODEm, in consultation with UNAIDS. For the
remaining countries, we used the estimates with
uncertainty by age and sex provided directly by UNAIDS
based on their 2012 revision. In the case of Thailand and
Panama, however, UNAIDS 2012 revision estimates are
considerably higher than 2010 estimates and are
inconsistent with the all-cause mortality evidence. For
these two countries, we used the 2010 UNAIDS revision.

Mortality shock regressions
To estimate deaths directly due to natural disasters or
collective violence, we used a different approach. First,
we developed a variable for reported battle and disaster
deaths per 10000 using various databases for both
disasters and collective violence; next, we estimated the
empirical relation between under-5 mortality and mor-
tality in adults (q,;) and this variable in settings where
data were collected during these mortality shocks. As a
final step, we used this empirical relation observed in
periods of mortality shocks along with detailed data by
age to allocate deaths due to natural disasters and
collective violence by age. Details of this approach are
outlined by Murray and colleagues.*™

To develop the covariate on battle deaths during col-
lective violence, we used data from the Armed Conflict
Database from the International Institute for Strategic
Studies (1997-2011), the Uppsala Conflict Data Program
(UCDP)/PRIO Armed Conflict Dataset (1946—present),
and available data from complete vital registration systems.
In country-years where estimates are available from more
than one source, priority is given to vital registration data if
it gives higher estimated deaths. When vital registration
data are not available, priority is given to the Uppsala
Conflict Data Program (UCDP)/PRIO Armed Conflict
Dataset since it has much longer and more consistent time
series of estimates. The covariate for deaths due to natural
disaster is based on the International Disaster Database
(Centre for Research on the Epidemiology of Disasters).”>*!

The relations between under-5 mortality and adult
mortality and the disaster and collective violence

All causes Communicable, Non-communicable  Injuries

maternal, neonatal, and  diseases

nutritional disorders
1990 deaths (thousands) 46511 15859 26560 4092
Deaths expected with 2010 population, 1990 population age structure, 1990 death rates (thousands) 61307 23295 32647 5365
Deaths expected with 2010 population, 2010 population age structure, 1990 death rates (thousands) 70316 21513 43062 5741
2010 deaths (thousands) 52770 13156 34540 5073
Percentage change from 1990 due to population growth 31-8% 46-9% 22:9% 311%
Percentage change from 1990 due to population ageing 19-4% -11-2% 39-2% 9-2%
Percentage change from 1990 due to change in death rates -37-7% -52-7% -32-1% -16:3%
Percentage change from 1990 to 2010 13-5% -17-0% 30-0% 24-0%

Table 1: Decomposition analysis of the change of global death numbers (thousands) by level 1 causes from 1990 to 2010 into total population growth, population ageing, and changes

in age-specific, sex-specific, and cause-specific death rates
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covariates were estimated using 43 empirical observations
for disasters and 206 empirical observations for collective
violence (only years with crude death rates from shocks
of more than one per 10000 were kept in this analysis).
The relation was estimated for excess mortality from
these data sources by first subtracting from observed

mortality rates the expected death rates in shock years
with the methods outlined by Murray and colleagues.*
The coefficients from these regressions and the disaster
and collective violence covariates were used to predict
excess deaths from these two causes. Because these
models take into account competing causes by estimating
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Figure 1: Percentage of global deaths for female and male individuals in 1990 and 2010 by cause and age
(A) Male individuals, 1990. (B) Female individuals, 1990. (C) Male individuals, 2010. (D) Female individuals, 2010. An interactive version of this figure is available online at http://

healthmetricsandevaluation.org/ghd/visualizations/regional.
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the relation between excess mortality and these co-
variates, we did not subject estimates for these two
causes to the CoDCorrect algorithm described in the
following text. The age pattern of mortality from these
mortality shocks is based on the relative age pattern of
mortality observed in the empirical data from functioning
vital registration systems.

Combining results for individual causes of death to
generate final estimates—CoDCorrect algorithm
Because we had developed single-cause models, it was
imperative as a final step to ensure that individual cause
estimates summed to the all-cause mortality estimate
for every age-sex-country-year group. This had to be
done taking into account uncertainty in every cause of
death model outcome, where some causes were known
with much greater precision than others. We used a
simple algorithm called CoDCorrect; at the level of each
draw from the posterior distribution of each cause, we
proportionately rescaled every cause such that the sum
of the cause-specific estimates equalled the number of
deaths from all causes generated from the demo-
graphic analysis.”

In practice, a random draw without replacement was
taken from the posterior distribution of 1000 draws for
each cause and matched to a draw from the all-cause
mortality distribution for that age-sex-country-year. We
assumed that if the sum of deaths from each individual
cause was large, it was more likely to be associated with a
higher draw of the all-cause mortality level. To reflect
this, we induced a rank order correlation of 1-0 between
the sum of the random draws across causes and the
all-cause mortality level. The effect of this rank order
correlation was to increase the uncertainty in the final
estimates for every cause in countries where substantial
uncertainty existed in the level of all-cause mortality.

Repeated simulation studies show that the two-stage
approach used here—namely, modelling each cause
individually and then applying the CoDCorrect algo-
rithm, gives high levels of cause-specific mortality
fraction accuracy (appendix pp 146-148). These simu-
lation studies also show that, under all circumstances
tested, the two-stage approach to cause of death model-
ling is as good as or better than a single-stage approach
as proposed by Salomon and Murray.*®

We applied CoDCorrect in a hierarchical way. The
appendix (pp 106-110) identifies three levels of appli-
cation of CoDCorrect. We first applied the algorithm for
level 1 causes. We then applied CoDCorrect for level 2
causes such that the sum of level 2 causes for a country-
year-age-sex group equalled the draws of the level 1
cause. This cascade was repeated for level 3 causes. We
chose levels for each cause based on consideration of
the amount and quality of available data. For example,
because there were substantially more data on all
cardiovascular causes from verbal autopsy studies than
for specific cardiovascular causes, we designated “all
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cardiovascular” as a level 1 cause for CoDCorrect.
Another example of this approach is for the category
“chronic respiratory diseases” where there was sub-
stantially more data for the aggregate cause than for
chronic obstructive pulmonary disease (COPD), asthma,
pneumoconiosis, and interstitial lung disease. Since we
only wanted to group causes at level 2 or level 3 that
were strongly related with common determinants, we
did not use higher level aggregates such as “all non-
communicable diseases” as level 1 causes because it was
difficult to develop plausible models for these groups
that included some causes that were increasing and
others that were decreasing in the same time period.

The appendix (p 144) shows the percentage change in
every cause of death for 2010 due to the application of
CoDCorrect to level 1 causes at the global level. This
provides a rough metric of how much inconsistency
there is between models for specific causes of death and
the demographic analysis. Although at the draw level the
same scalar was applied to all causes, the net effect of
CoDCorrect was to change the size of more uncertain
causes by more than is done for more certain causes, a
desirable property.

Ranking lists

For the presentation of leading causes of death, the level
at which one ranks causes is subject to debate. Given the
GBD cause list tree structure, many options are possible,
such as all cancers versus site-specific cancers. We opted
to produce tables of rankings using the level of dis-
aggregation that seemed most relevant for public health
decision making. Although we report more disaggregated
causes, because of considerations related to public health
programmes, we chose to include diarrhoeal diseases,
lower respiratory infections, maternal causes, cerebro-
vascular disease, liver cancer, cirrhosis, drug use, road
injury, exposure to mechanical forces, animal contact,
homicide, and congenital causes in the ranking list.

Computation of YLLs due to premature mortality

YLLs are computed by multiplying deaths at each age by
the reference standard life expectancy at that age. The
reference standard has been constructed using the
lowest observed death rate in each age group across
countries with a population greater than 5 million (see
Murray and colleagues® for details). In practice, for
deaths in a given age-interval such as 20-24 years, we
used country-specific estimates from the demographic
analysis of the mean age of death in that interval.® In the
GBD 2010, the terminal age group for the analysis of
causes of death and YLDs is 80 years and older because
of the scarcity and quality of data for older age groups.
Because the all-cause mortality analysis was undertaken,
however, for more detailed age groups up to age
110 years, we were able to take into account the mean age
of death over 80 years in every country-year-sex group in
computing YLLs.
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All ages deaths (thousands) Age-standardised death rates (per 100 000)

1990 2010 %A 1990 2010 %A
All causes 465112 (45497-4-477262) 527697 (50877-7-53917-2) 13-5% 999-1(979-2-1022-0) 784-5(756-3-801-6) -21.5
Communicable, maternal, neonatal, and nutritional 15859-2 (15065-8-16 842-5) 13156-4 (12377-2-13807-6) -17-0%  271-1(258-4-2872)  189-8 (178-6-199-2) -30-0
disorders
HIV/AIDS and tuberculosis 1770-3 (1600-2-2032-7) 26614 (2358-1-2895-7) 50-3% 39-3 (35:4-45-2) 39-4 (34-8-42-9) 02
Tuberculosis 14715 (1318-5-17161) 11960 (923-7-1376-8) -187%  333(29:8-387) 180 (13-9-207)  -46:0
HIV/AIDS 298.8 (242:0-3785) 14654 (1334-2-1606-0)  390-4% 6:0 (4-8-7-7) 214 (19-4-235) 2584
HIV disease resulting in mycobacterial infection 53-8 (42-4-70-0) 256-9 (231-9-284-1) 3772% 11(0-8-1-4) 37 (3:4-4-2) 254-4
HIV disease resulting in other specified or unspecified 245-0 (197-7-312-6) 1208-4 (1091-6-1333-9) 393:3% 4.9 (3-.9-63) 17-6 (15-9-19-5) 2593
diseases
Diarrhoea, lower respiratory infections, meningitis, 77721 (7136-0-8769-2) 5276-9 (4742-2-5790-4) —32:1% 1319 (122:4-1465) 76-4 (68-6-83-7) -421
and other common infectious diseases
Diarrhoeal diseases 24874 (2306-8-2661-9) 1445-8 (1278-9-1607-0) -41.9% 410 (38:3-43-6) 209 (18:5-23:3)  -49:0
Cholera 1209 (96:7-149-1) 58.1(44-2-74-3) -52.0% 1.8 (1-4-2:2) 0-8 (0-6-1-0) 545
Other salmonella infections 134-7 (107-5-162-4) 81-3(61-8-101-7) -39:6% 2:3(1-8-27) 1.2 (0-9-1.5) -48-2
Shigellosis 194-0 (161.5-227-4) 122-8 (97-4-149-6) 367% 33(2:8-3.9) 1.8 (1-4-2:2) -465
Enteropathogenic E coli infection 2055 (163-0-250-2) 88.7 (66-8-112-8) -56-8% 3.0 (2:4-3-6) 12 (0-9-1:6) 582
Enterotoxigenic E coli infection 184-0 (155-6-218-2) 120-8 (95-7-147-6) -34-4% 33(2:7-39) 1.8 (1-4-2-2) -45-8
Campylobacter enteritis 210-8 (171:2-253-6) 1097 (81:8-137-2) -48-0% 33 (2.7-4-0) 16 (1.2-2:0) 525
Amoebiasis 677 (53-2-82-8) 55.5 (40-6-73-8) -181% 14 (11-17) 0-8 (0-6-11) -39.0
Cryptosporidiosis 222.6 (181.5-264.7) 99-8 (76-1-125.0) -552% 32(2:6-3-8) 14 (11-1.8) 566
Rotaviral enteritis 523-3 (433-5-6057) 250-9 (191-5-308-2) -52-1% 7-9 (6-5-9-2) 3.6 (27-4-4) -54-9
Other diarrhoeal diseases 623.9 (466-5-814-3) 4583 (339:1-603-9) -26-5% 11-6 (8-8-14-8) 6-8 (5-0-8-9) -41-6
Typhoid and paratyphoid fevers 1365 (16-5-254-7) 190-2 (23-8-359-1) 39:4% 2:4(0:3-4-4) 27(0-3-51) 155
Lower respiratory infections 3415-4 (3109-5-3650-9) 2814-4 (2487-8-3033-0) -17-6% 62-3 (57-0-67-2) 41.0 (36-3-44-2) 341
Influenza 5746 (519-3-625-8) 507-9 (444-2-553-8) -116%  10-9 (10-0-11-8) 75 (6:5-8-1) -31.8
Pneumococcal pneumonia 858-4 (7785-932:3) 827:3(718-4-899-5) 36%  17:0(155-186) 121 (10-5-13-2) 287
H influenzae type B pneumonia 606-9 (541-5-669-6) 3799 (337-1-420-5) -37-4% 9-8(8-9-10-8) 5.5 (4-8-6-0) -44-4
Respiratory syncytial virus pneumonia 534-8 (463-4-608-4) 2535 (215-0-296-6) -52:6% 76 (6:6-8-6) 3:5(3:0-41) -533
Other lower respiratory infections 840-6 (747-9-926-9) 845-8 (734-1-927-6) 0-6% 16-9 (15-1-18-6) 12-4(10-8-13-6) -26-5
Upper respiratory infections 40 (3-6-42) 30 (27-3-4) -23-6% 0-1(0-1-0-1) <0-05 (0-0-0-05) -36-2
Otitis media 5.2 (0:0-61.0) 35 (0-0-39-8) -335% 0-1(0-0-1.0) <005 (0-0-0-6) -423
Meningitis 4922 (4441-5833) 422:9 (360-2-471.7) -141% 81(7-4-9-4) 61(51-67) 250
Pneumococcal meningitis 124-9 (111-8-149:3) 118-4 (98-4-132:0) -52% 21(1:.9-2:5) 17 (1-4-1.9) -195
H influenzae type B meningitis 118-9 (103-2-148-5) 83.0 (70-6-97-0) -30-2% 1.8 (1.5-2-2) 12(1:0-1-4) -33-9
Meningococcal infection 771(68-8-927) 750 (61-8-85-0) -2:6% 13 (12-15) 1-1(0-9-12) -16-5
Other meningitis 171-3 (153-2-199-2) 146-4 (119-8-164-4) -14-6% 2.9 (2:6-33) 21(17-2-4) 274
Encephalitis 1435 (126-7-168-1) 1193 (98-0-137-1) -16:9% 2:4(21-28) 17 (1:4-2:0) =283
Diphtheria 6-3 (0-0-53-0) 2-9 (0-0-24-9) -53-5% 0-1(0-0-0-8) <0-05 (0-0-0-3) -55-2
Whooping cough 1665 (0-6-815.7) 81-4 (0:3-399-0) 511% 2:3(0-0-11-4) 11 (0-0-5'5) 516
Tetanus 2728 (163-4-456-1) 61:3 (31.0-114:0) 77:5% 41(2:4-7:6) 0-9 (0-4-1-6) 78:8
Measles 631-2 (188-2-1492-6) 1254 (41-3-2955) -801% 9.0 (27-213) 17 (0-6-4-1) -80-6
Varicella 11:2 (0-0-75-0) 6-8 (0-0-46-4) -38.9% 0-2(0-0-1:3) 01 (0:0-07) -50-8
Neglected tropical diseases and malaria 1210-6 (1014-1-1485-4) 1321-8 (1055-6-1677-6) 9-2% 21-0 (17-5-25-9) 18-9 (15-1-23-9) -10-0
Malaria 9757 (781-2-12395) 1169-5 (916-5-1526.9) 19:9% 166 (13-4-213) 167 (13:0-217) 05
Chagas disease 9:3(4-6-19-9) 103 (5:1-28-6) 10-8% 0-2(0-1-0-5) 0-2 (0-1-0-4) 304
Leishmaniasis 87-2 (50-6-138-4) 516 (33-2-76-1) -40-9% 1.5 (0-9-2:4) 07 (0-5-1-1) 513
African trypanosomiasis 33:5(9:9-727) 91 (1-1-29-0) -72-8% 0-6 (0-2-1-4) 0-1(0-0-0-4) -79:2
Schistosomiasis 105 (0-0-62-9) 11.7 (0-0-69-8) 10-9% 0-2 (0-0-1-5) 0-2 (0-0-1-1) -286
Cysticercosis 0.7 (0-0-2-8) 12 (0-0-4-3) 585%  <0-05(0-0-0-1) <0-05 (0-0-0-1) 73
Echinococcosis 2:0 (0-0-7-7) 12 (0:0-47) -412%  <0-05 (0-0-0-2) <0-05 (0:0-0-1) 622
Dengue 11-4 (3.7-23-5) 147 (61-24-3) 28.9% 0-2 (0-1-0-4) 0-2 (0-1-0-4) 32
Rabies 54.1(32:4-103-4) 264 (15:2-45-2) -512% 1.0 (0-6-1-9) 0-4(0:2-07) -617
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Intestinal nematode infections 3-4(0-0-16-4) 27 (0-0-13-0) -21.7% 0-1(0-0-0-2) <0-05 (0-0-0-2) =273
Ascariasis 3-4(0-0-16-4) 2.7 (0-0-13-0) 217% 01 (0-0-0-2) <0-05 (0-0-0-2) 273
Other neglected tropical diseases 22.9(14-3-29-5) 23.7 (16-6-30-9) 3:4% 05 (0-3-0-6) 0-3(0-2-0-5) -23-6
Maternal disorders 3586 (297-7-429-4) 254.7 (203-8-303-3) -29.0% 6.9 (5:7-83) 37 (2:9-4-4) -472
Maternal haemorrhage 84.8 (69-0-101-7) 583 (46-2-687) -31-2% 17 (1-4-2-0) 0-8 (0-7-1-0) -49-8
Maternal sepsis 33.8(28-0-41-6) 21.9 (17-6-26-7) -353% 0-6 (0-5-0-8) 0-3(0-2-0-4) -50-8
Hypertensive disorders of pregnancy 69-8 (57-6-85-0) 471 (37-7-57-2) -32:5% 13(11-1-6) 0.7 (0:5-0-8) -48-8
Obstructed labour 191 (15-6-23-8) 109 (8-6-135) -43:0% 0-4(0:3-0-5) 0-2(0:1-0-2) =573
Abortion 56-1(46-4-68.7) 371 (29-8-451) -33.8% 11(0-9-13) 05 (0-4-0-6) 503
Other maternal disorders 951 (78-4-112-8) 79-4(63-0-92-4) -16-6% 1.9 (1.5-22) 11(0-9-13) 387
Neonatal disorders 30811 (2684-2-3393-8) 22364 (2014-6-2470-1) 27-4%  42-4(36-9-467) 31.0(27.9-343) 268
Preterm birth complications 1204-1(998-1-1376-8) 8597 (731-6-990-1) -28:6% 16-6 (13-7-18.9) 11.9 (10-1-137) -28.0
Neonatal encephalopathy (birth asphyxia/trauma) 6381 (516-7-798-1) 511-4 (4022-619-4) -19-9% 8-8 (7-1-11-0) 7-1(5-6-8-6) -19-2
Sepsis and other infectious disorders of the newborn baby 534-6 (292-0-817-1) 513-7 (317-6-841.0) -3:9% 7-4 (4-0-11-2) 7-1(4-4-117) -31
Other neonatal disorders 704-3 (529-1-860-3) 351.7 (293:5-429-8) -50-1% 97 (73-11-8) 4.9 (4-1-6-0) -497
Nutritional deficiencies 976-9 (854-4-1155-7) 684-1(546-0-790-1) -30:0% 17:3 (151-20-4) 99 (7-9-11:5) -428
Protein-energy malnutrition 883.0 (726-7-1052-6) 599-8 (459-4-701.9) -32:1% 15-4 (12-6-18-3) 8.7 (6-6-10-1) -437
lodine deficiency 2.0 (1.7-2-4) 3-4(2:4-3-8) 67:7% <0-05 (0-0-0-1) <0-05 (0-0-0-1) 175
Iron-deficiency anaemia 80-8 (66-5-97-8) 69-4 (51-6-78-9) -141% 1.6 (1-3-2-0) 1.0(0-8-1-2) =373
Other nutritional deficiencies 111 (9-6-14-0) 115 (8-0-12-8) 3-4% 0-2(0:2-0-3) 0-2(0-1-0-2) -31-4
Other communicable, maternal, neonatal, and 689-5 (569-9-815-1) 7212 (626-8-830-4) 4-6% 12-3(10-4-14-2) 10-6 (9-2-12-1) -14-3

nutritional disorders
Sexually transmitted diseases excluding HIV 209-4 (130-0-324-3) 118-3 (71-6-187-7) -43-5% 3.0 (1-9-4-6) 1.6 (1.0-2-6) -45.6
Syphilis 202:9 (121-9-315-8) 1133 (66-9-1817) -441% 2.9 (1-8-4-4) 1.6 (0-9-25) -45-4
Sexually transmitted chlamydial diseases 1.5 (0-8-2-0) 12(0-8-1-8) -237% <0-05 (0-0-0-05) <0-05 (0-0-0-05) -49-1
Gonococcal infection 11(0-6-1.5) 0-9 (0-6-1-3) -23-6% <0-05 (0-0-0-05) <0-05 (0-0-0-05) -49-0
Other sexuvally transmitted diseases 3-8 (2:0-5-0) 2.9 (2:0-4-5) -23.6% 0-1(0:0-0-1) <0-05 (0-0-0-01) -49.0
Hepatitis 2102 (200:3-2211) 3077 (268-2-356-5) 46-4% 4-4(42-4-6) 4-6 (4-0-53) 46
Acute hepatitis A 99.0 (56-5-154-2) 102-8 (51-2-228-1) 3-9% 21(11-3-3) 15 (0-8-3-4) 251
Acute hepatitis B 686 (46-7-84-4) 1322 (91-1-169-7) 92:7% 15(1-1-1.9) 2-0 (1-4-2-6) 292
Acute hepatitis C 81 (4-9-11-6) 160 (11-6-21-4) 971% 0-2 (0-1-0-3) 0-2(0-2-0-3) 256
Acute hepatitis E 345 (19-6-550) 56-6 (23-3-113-3) 64.2% 0-6 (0:3-0-9) 0-8 (03-1-6) 361
Other infectious diseases 269:9 (192-2-320-5) 295-2 (205-6-362-1) 9-4% 49 (3:5-57) 43(3-:0-53) -11.8
Non-communicable diseases 265603 (25843-4-272493) 34539:9 (33164-7-35313:0)  30:0%  645-9(629-9-662-9) 5204 (499:5-532-0) -19-4
Neoplasms 57791 (5415-9-6201-9) 7977-9 (7337-1-8403-8) 38:0%  140-8 (131-9-151-4) 121-4 (111-6-127-9)  -13-8
Oesophageal cancer 3447 (279-7-428-8) 395-2 (298:4-482-1) 147% 8:5 (6:9-10-6) 61 (4-6-7-4) -287
Stomach cancer 7741 (602-8-1014-2) 754-9 (571-9-990-4) 2:5%  19:0 (14-8-25.0) 11:5 (8:7-15-1) 395
Liver cancer 463-0 (386-5-526-8) 7521 (643-6-880-3) 62-4% 11-2 (9-4-12-8) 11-5(9-8-13-4) 23
Liver cancer secondary to hepatitis B 2102 (176-9-239-4) 341-4 (290-1-402-6) 62:4% 51(4-3-5-8) 52 (4-4-6-1) 2:6
Liver cancer secondary to hepatitis C 113-0 (96-6-129-3) 1957 (165-2-222-0) 73:3% 2:8(2:4-32) 3-0 (2:5-3-4) 7-6
Liver cancer secondary to alcohol use 93-4 (78-6-106-4) 149-0 (127-3-172-6) 59.-5% 2:3(1-9-2:6) 2:3(1.9-2:6) -0-1
Other liver cancer 465 (38-2-52:6) 66-0(57-2-77-3) 42-0% 11(0-9-1-2) 1.0 (0-9-1-2) -7
Larynx cancer 81.9 (43-5-133-4) 98:3 (52:8-159-2) 201% 2:0(11-33) 15 (0-8-2-4) 2751
Trachea, bronchus, and lung cancers 10363 (825-8-1314-3) 15271 (1126-3-1779-4) 47-4% 255 (20-4-32-4) 23-4(17:3-27-3) -83
Breast cancer 3191 (310-1-337-0) 4387 (420-1-461-9) 37:5% 7-8(7-6-83) 6-6 (6:4-7-0) -15:3
Cervical cancer 1923 (120-5-264-4) 2254 (145-2-311.5) 17:3% 47 (2:9-6-4) 34 (2:2-47) 269
Uterine cancer 452 (25:3-79-4) 58.6 (27:5-87-8) 297% 11 (0-6-2:0) 0-9 (0-4-1:3) 202
Prostate cancer 155.6 (88-8-239-6) 256-0 (141-1~404-4) 64-5% 40 (23-6-1) 3-8(2:1-61) -31
Colon and rectum cancers 490-5 (417-2-547-3) 714-6 (627-9-822-6) 45-7% 12-2 (10-4-13-6) 10-8 (9-5-12-5) -10-9
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Mouth cancer 81.9 (68-6-88-3) 123-9 (104-2-136-3) 512% 2:0 (1.7-2-2) 1.9 (1.6-2:1) 59
Nasopharynx cancer 452 (29:9-59-6) 64-9 (423-833) 43-6% 11(0-7-1-4) 1.0 (0:6-13) -8-2
Cancer of other part of pharynx and oropharynx 74-0 (43-8-90-9) 102-4 (59-5-128-5) 383% 1.8 (11-2-2) 1.6 (0:9-2-0) -12:9
Gallbladder and biliary tract cancer 97-4 (66:1-136-0) 1517 (100-4-206-8) 557% 2.4 (1-6-3-4) 2:3(1:5-3-1) -4-7
Pancreatic cancer 200-0 (154-1-261-5) 310-2 (231:7-393-1) 55-1% 5.0 (3-8-6'5) 4.7 (3-5-6-0) -4-8
Malignant melanoma of skin 31-0 (20-3-46-6) 491(29-9-69-5) 58-4% 0-8 (0-5-1-1) 0-7 (0-5-1-1) -1.5
Non-melanoma skin cancer 20-5(12-5-32-7) 30-6 (17-5-46-3) 49-6% 05 (0-3-0-8) 0-5(0-3-0-7) -10-7
Ovarian cancer 113-6 (82:9-138-8) 160-5 (115:9-200-6) 412% 2.8 (2:0-34) 2:4(1.8-3-1) 121
Testicular cancer 6-5(3-8-8-3) 7-7 (4-8-10-0) 18-6% 0-1(01-0-2) 0-1(0-1-0-1) -18-9
Kidney and other urinary organ cancers 851 (62:0-112-9) 162-1(125:5-219-8) 90-6% 2:1(1:5-27) 2:5(1-9-33) 19-4
Bladder cancer 123-4 (100-2-148-5) 170-7 (131-1-201-2) 383% 31(2:5-37) 2:6 (2:0-3-0) -163
Brain and nervous system cancers 131.5(88-7-188-3) 1955 (115-1-239-3) 487% 3.0 (21-4-4) 3-0(1.7-3-6) -2:5
Thyroid cancer 24-0 (18-0-29-9) 36:0 (26-4-43-2) 50-2% 0-6 (0-4-07) 0-5 (0-4-0-7) -67
Hodgkin's disease 18.9 (11-8-26-2) 17-7 (11:6-25-5) -6-0% 0-4 (0-3-0-6) 0-3(0-2-0-4) -36-7
Non-Hodgkin lymphoma 1432 (119-4-158-9) 210-0 (166-0-228:5) 46:7% 33(2:8-37) 32(2:5-34) 5.0
Multiple myeloma 493 (34-5-712) 741 (48-9-102-2) 50-4% 12 (0:9-1-8) 11(0-7-1-6) -7'5
Leukaemia 2183 (175:7-269-2) 281:3(219-6-328-0) 28.9% 47 (3-8-5:9) 42 (33-4-9) 115
Other neoplasms 4127 (319-5-521.9) 608-4 (441-2-737-3) 47-4% 9-8 (7:6-12:4) 92 (6:7-11-2) 57
Cardiovascular and circulatory diseases 119037 (11329:4-12589-3) 156161 (145422-16315-1)  31-2%  298-1(283-9-314-9)  234.8 (218.7-2452) -212
Rheumatic heart disease 462-6 (431:5-517-7) 3451 (305-8-374-3) -25:4% 111(10-3-12-4) 52 (4:6-5-6) <5341
Ischaemic heart disease 5211-8 (5014-5-5643:9) 7029-3 (6577-2-7431-1) 34.9% 1313 (126-4-1422) 1057 (98-8-111.9)  -19:5
Cerebrovascular disease 4660-4 (4436-1-5154-9) 5874-2 (5304-7-6280-1) 26:0%  1057(98-8-111.9) 884 (79-8-94-4) -24-6
Ischaemic stroke 22411 (2088-0-2494-9) 28354 (2657-0-3262-8) 26:5%  57:6 (537-64:0) 423(39-6-487)  -26:6
Haemorrhagic and other non-ischaemic stroke 2419-4 (2050-9-2827-9) 3038-8 (2643-4-3496-9) 25-6% 597 (50-6-69-7) 461 (40-1-53-1) -227
Hypertensive heart disease 590-7 (481-0-740-6) 8732 (715-5-1074-1) 47-8% 149 (12-1-18-6) 131 (10-8-16-2) -11.5
Cardiomyopathy and myocarditis 286-8 (250-5-316-8) 403.9 (361-5-450-4) 40-8% 6-7 (5-9-7-4) 6-1(5-4-6-8) -9-8
Atrial fibrillation and flutter 34-4(27-9-431) 1147 (92:7-144.7) 233.9% 0-9 (0.7-1-1) 17 (1-4-2-1) 896
Aortic aneurysm 131-9 (94-6-173-3) 191-7 (140-3-249-2) 453% 3-3(2-4-4-3) 2.9 (2:1-3-8) -12-7
Peripheral vascular disease 18:6 (12:2-287) 49-8 (32:9-74-8) 167-0% 0-5(0-3-0-7) 0-7 (0-5-1-1) 533
Endocarditis 35-8 (30-0-44-4) 483 (39-3-554) 34-8% 0-8 (0:7-1-0) 07 (0-6-0-8) -8-0
Other cardiovascular and circulatory diseases 470-6 (446-3-489-9) 685-9 (664-0-705-3) 45-7% 11.5 (11-0-11-9) 10-3 (9-9-10-5) -10-9
Chronic respiratory diseases 3986-3 (3914-3-4063-8) 37763 (3648-2-39341) -53%  98-2(96-4-100-1) 570 (55-1-59-4) -41:9
Chronic obstructive pulmonary disease 3099-0 (2914-2-3338:6) 28999 (2669-3-3245-8) -6-4% 77-4(72-8-83-3) 43-8 (40-4-49-1) -433
Pneumoconiosis 1670 (86:3-295-2) 1247 (78:3-196.9) -253% 42 (22-73) 1.9 (1:2-3.0) 548 |
Asthma 3802 (273-8-589:6) 3457 (282:6-529-1) -91% 9:0 (6:6-13-9) 52 (43-8.0) 421
Interstitial lung disease and pulmonary sarcoidosis 65-0 (44-5-89-8) 1151 (76-7-152-0) 772% 1.6 (11-2-2) 17(12-2-3) 91
Other chronic respiratory diseases 275-2 (200-8-375-8) 290-8 (226-8-356'5) 57% 6-0 (4-4-81) 43 (34-53) -283
Cirrhosis of the liver 777-8 (663-1-867-9) 1030-8 (868-8-1160-5) 32:5% 186 (15-8-20-7) 15-6 (13-2-17:6) -15-8
Cirrhosis of the liver secondary to hepatitis B 2417 (198-5-270-5) 312-4 (270-8-378-3) 293% 5-8 (4-8-65) 4-8 (41-5-8) -18-5
Cirrhosis of the liver secondary to hepatitis C 211.9 (181-1-240-7) 287-4 (245-4-330-5) 35-6% 52 (4-4-5-9) 44 (37-5-0) 153
Cirrhosis of the liver secondary to alcohol use 206-1 (168-6-245-3) 282-8 (225-6-335-0) 372% 5.0 (4-1-5-9) 43 (34-51) -13-9
Other cirrhosis of the liver 1182 (101-4-136-7) 148-2 (126-6-173-0) 25-4% 2:6 (2:2-3-0) 2:2(1.9-2:6) -14-4
Digestive diseases (except cirrhosis) 973-1(877-1-1063-5) 11117 (999-5-1210-0) 14-2% 229 (20:7-25-0) 16-7 (15:0-18-1) 272
Peptic ulcer disease 3193 (265-9-338-8) 2463 (215:0-282-2) -22:9% 75 (6:3-8-0) 37(32-42) 509
Gastritis and duodenitis 156 (11:3-21-1) 143 (11-0-18-2) -87% 0-4 (0:3-0-5) 0.2 (0-2-0-3) 421
Appendicitis 39:5 (27-2-57-0) 34-8 (22:0-46-9) -12:0% 0-8 (0-6-1-2) 0-5(0:3-0-7) -381
Paralytic ileus and intestinal obstruction without hernia 121.0 (78.7-141-1) 1481 (112:1-192-2) 22:4% 2-8(1-8-32) 2:2 (17-2-9) -20-9
Inguinal or femoral hernia 233(22:8-237) 17-1(16-7-17-3) -26-7% 0-5(0:5-0-6) 0-3(0:2-0-3) 534 |
Non-infective inflammatory bowel disease 295 (16-8-377) 34.0(23-6-39-7) 151% 0-6 (0-4-0-8) 05 (0:3-0-6) 203 |
Vascular disorders of intestine 514 (28:9-104-6) 73-4 (41-2-150-0) 42-9% 13(0-7-2-6) 11(0-6-23) -15-2
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Gallbladder and bile duct disease 74-0 (63-6-93-6) 89-1(72-1-105-0) 20-4% 1.8 (1:5-2-2) 13(11-1-6) =255
Pancreatitis 51-6 (37.7-64-6) 766 (57-4-955) 48:5% 12(0:9-15) 12(0:9-1-4) -6-0
Other digestive diseases 247-9 (194-2-296-2) 378:1(301-6-500-4) 52:5% 59 (4-6-7-0) 57 (4-5-7-5) -31
Neurological disorders 5945 (468-3-703-0) 1273-8 (980:9-1466-9) 1143% 13-7 (10-8-16-1) 18-8 (14-5-21-8) 37-8
Alzheimer's disease and other dementias 141-2 (110-8-208.5) 4857 (307-8-590-5) 244-0% 3-6(2:8-5-4) 7-1(4-5-8-6) 95-4
Parkinson's disease 535 (42:4-70-1) 1111 (81:2-138-6) 107:7% 14 (11-1.8) 17 (1:2-21) 20-8
Epilepsy 130-2 (86:4-1677) 1776 (119-7-222:3) 36-4% 26 (1-8-31) 2:6 (1.7-3-2) 1.0
Multiple sclerosis 15-4 (11-4-18-8) 182 (141-21.8) 178%  0-4(03-0-4) 03(0-2-03) -25.0
Other neurological disorders 2542 (154-1-343-1) 4811 (317-9-690-7) 89-3% 5.7 (3:5-7-7) 7-2 (4-8-10-4) 25.9
Mental and behavioural disorders 1381 (95-2-188.0) 231-9 (176-3-329-1) 68-0% 32 (2:2-4-3) 35 (2:6-4-9) 93
Schizophrenia 200 (131-24-6) 19-8 (16-6-250) -13% 05 (03-0-6) 03 (0-2-0-4) 367
Alcohol use disorders 74-6 (40-1-119-2) 111-1 (64-0-186-3) 48-9% 1.8 (1.0-2-8) 17(1:0-2-8) -5.0
Drug use disorders 26-6 (15-5-56-4) 77-6 (48-8-124-4) 191.7% 0-5(0-3-1-2) 11(0-7-1-8) 112:5
Opioid use disorders 8.9 (5-0-187) 43-0(26-9-68-4) 385-8% 0-2 (0-1-0-4) 0-6 (0-4-1-0) 2575
Cocaine use disorders 1.2 (0:7-27) 05 (0-2-0-5) -55-1% <0-05 (0-0-0-1) <0-05 (0-0-0-05) -67-7
Amphetamine use disorders 0-3(0-1-0-5) 0-5(0-1-0-3) 40-1% <0-05 (0-0-0-05) <0-05 (0-0-0-05) 1.5
Other drug use disorders 162 (9-6-34-2) 336 (21-9-55-9) 107-3% 0-3(0-2-0-7) 0-5(0:3-0-8) 50-3
Eating disorders 5-4(2-4-8-3) 73 (4-5-9-9) 35-0% 0-1(0-1-0-2) 0-1(0:1-0-1) -12-8
Other mental and behavioural disorders 11-4 (5-2-17-0) 16-1(9-8-22-1) 41.7% 0-3(0-1-0-4) 0-2 (0-1-0-3) -11-4
Diabetes, urogenital, blood, and endocrine diseases 1544-3 (1420-0-1804-0) 27262 (2447-1-2999-1) 76-5% 36-1(33-4-41-6) 41.0 (36-8-45-1) 13-8
Diabetes mellitus 665.0 (593-3-757-5) 12813 (1065-2-1347-9) 927%  16-3(14:5-18.6) 195 (16-2-20-5) 197
Acute glomerulonephritis 135-2 (57-4-357-3) 842 (41-4-191-8) -37.7% 2.7 (12-7-4) 12 (0-6-2-8) -54.5
Chronic kidney diseases 4035 (354-5-468.9) 7356 (612:1-810-4) 823% 96 (8:4-11.2) 111(9-2-12-2) 15-4
Chronic kidney disease due to diabetes mellitus 91.9 (79-7-109:9) 178-3 (147-7-198-4) 941% 2:3(2:0-27) 2-7(2:3-3-0) 19-2
Chronic kidney disease due to hypertension 915 (80-1-106-9) 1753 (147-0-193-3) 91-5% 22 (2:0-2:6) 2.6 (2:2-2-9) 185
Chronic kidney disease unspecified 220-2 (191-9-252-9) 3820 (317-9-422-3) 73-5% 5-1(4-5-5-9) 57 (4-8-6-3) 123
Urinary diseases and male infertility 140-1 (102-5-172-6) 267-1(204-5-343-4) 90-7% 3-4(2:5-4-2) 4-0 (3-0-5-1) 18.0
Tubulointerstitial nephritis, pyelonephritis, and urinary 83.0 (61-4-107-2) 1633 (109:1-199-8) 96-7% 20 (1:5-2:6) 2.4 (1-6-3-0) 20-0
tract infections
Urolithiasis 184 (12-4-27-8) 190 (11-0-260) 31% 0:5(0:3-07) 0-3(0-2-0-4) 368
Other urinary diseases 386 (26-2-493) 84.9 (63-5-114-1) 119-6% 0-9 (0-6-1-1) 13(1:0-17) 40-8
Gynaecological diseases 51(3-7-6-4) 70 (5-9-8.0) 39-0% 0-1(0-1-0-1) 0-1(0-1-0-1) -9.0
Uterine fibroids 0-4 (0-3-0-5) 0-8 (0-6-0-9) 857%  <0-05 (0-0-0-05) <0-05 (0-0-0-05) 165
Endometriosis <005 (0-0-0-05) <0-05 (0-0-0-05) 91.5% <005 (0-0-0-05) <0-05 (0-0-0-05) 286
Genital prolapse 02(01-02) 0-4(0:3-0-4) 1185%  <0-05 (0-0-0-05) <0-05 (0-0-0-05) 325
Other gynaecological diseases 45 (3-2-5-7) 5-9 (4.9-67) 31-5% 0-1(0-1-0-1) 0-1(01-0-1) -13-4
Haemoglobinopathies and haemolytic anaemias 111-4 (72:8-160-4) 114-8 (86-2-151-1) 31% 2:1(14-30) 17(13-22) -222
Thalassaemias 251(17-0-34-4) 17-9 (151-20-4) -28.9% 0-4 (0-3-0-6) 0-3(0-2-0-3) -41-3
Sickle-cell disorders 238 (15-1-327) 286 (16-8-40-9) 20-5% 0-4 (0-3-0-5) 0-4 (0-2-0-6) 36
G6PD deficiency 43(34-53) 40 (3:5-4-6) 56% 0-1(0-1-0-1) 01 (01-0-1) 318
Other haemoglobinopathies and haemolytic anaemias 58-3(36:2-91-2) 643 (40-9-89-2) 103% 12 (0-8-1-8) 0-9 (0-6-1-3) -23.0
Other endocrine, nutritional, blood, and immune disorders 84.0 (42-3-115-5) 236-1(148-8-417-9) 1812% 1.8 (0-9-2'5) 3:5(2:2-6-2) 91-8
Musculoskeletal disorders 69-5 (46-2-89-6) 1535 (110-7-214-8) 121-0% 17 (11-2:2) 23(17-32) 37-8
Rheumatoid arthritis 33.5(23:5-43-5) 489 (37-9-68-6) 45-8% 0-8(0-6-1-1) 0-7 (0-6-1-0) -99
Other musculoskeletal disorders 360 (25-0-42-8) 104-7 (83-8-143-7) 191-0% 0-8 (0-6-1-0) 1.6 (1.2-21) 84-0
Other non-communicable diseases 7939 (670-6-970-4) 6417 (524-8-721-4) 192%  12:7(10-8-153) 92 (75-10:3) 280
Congenital anomalies 663-2 (551-7-843-4) 510-4 (404-7-596-3) -23:0% 10-1(8-4-12-7) 7-2(57-8-4) -283
Neural tube defects 1185 (70-5-1733) 708 (39-8-104-6) -403% 1.7 (1.0-2:5) 10 (0-6-1:5) -422
Congenital heart anomalies 2789 (234-9-355-9) 223-6 (199-5-246-7) -19-8% 43(37-53) 32(2:8-3:5) -26:4
Cleft lip and cleft palate 8.4 (3:3-16-6) 37(21-55) -562% 01 (0-0-0-2) 01 (0-0-0-1) 562
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All ages deaths (thousands) Age-standardised death rates (per 100 000)
1990 2010 %A 1990 2010 %A
(Continued from previous page)

Down’s syndrome 22:0 (9:8-37°5) 17-4 (11-1-25-4) 21.0% 03 (0:2-0-6) 0.2 (0-2-0-4) 283
Other chromosomal abnormalities 34-6 (11.9-80-3) 18-9 (9-7-33-8) —45-4% 0-5(0-2-1-1) 0-3(0-1-0-5) -46-8
Other congenital anomalies 200-8 (115-8-298-9) 176-0 (118:9-218-7) -12:3% 3:1(1-9-4-5) 2:5(17-31) -19-3
Skin and subcutaneous diseases 100-6 (77-5-118-3) 109-2 (84-9-124-0) 8:5% 22 (1-7-2-6) 16 (1-3-1-8) -265
Cellulitis 2641 (19-9-30-8) 266 (20:4-30-2) 2:0% 0-6 (0-4-07) 0-4(03-05) 289
Abscess, impetigo, and other bacterial skin diseases 421 (312-51.0) 397 (31-1-45-1) -5-7% 0-8 (0-6-1-0) 0-6 (0-5-07) -30-6
Decubitus ulcer 321 (26-0-38:5) 42:6 (32.9-487) 32:5% 0-8 (0-6-1.0) 0-6 (05-07) 206
Other skin and subcutaneous diseases 0-3(0-1-01) 0-4(0-1-0-1) 44%  <0-05 (0-0-0-05) <0-05(0-0-0-05)  -287
Sudden infant death syndrome 30-0 (15-4-56-7) 22.0(13-1-36-5) -26-7% 0-4 (0-2-0-8) 0-3(0-2-0-5) -26-7
Injuries 40917 (3851:9-4489-7) 5073-3 (4556-7-55481) 24.0%  82:0(77-2-903) 74-3 (66-8-813) =553
Transport injuries 9582 (770-4-1175-0) 1396-8 (1101:4-1850-1) 458%  19-4(154-23-6) 205 (16-1-27-1) 5.9
Road injury 907-9 (764-1-1123-4) 1328-5 (1050-9-1747-0) 46-3% 18-4 (15-4-22-7) 195 (15-4-25-6) 62
Pedestrian injury by road vehicle 2841 (210-6-333-9) 461.0 (337-1-617-3) 62-3% 5-8 (42-6-7) 6-8 (5:0-9-1) 176
Pedal cycle vehicle 54.9 (41.7-66.7) 833 (62:3-101-4) 51.7% 11(0-9-1-4) 12 (0:9-15) 8
Motorised vehicle with two wheels 1317 (99-4-163-4) 206-4 (159-7-233-8) 56-7% 2.6 (2:0-3-3) 3-0(23-34) 14-4
Motorised vehicle with three or more wheels 3369 (268-8-4205) 4745 (379-3-581-4) 40-9% 6-8 (5:5-8-4) 7:0 (5-6-8:5) 24
Road injury other 100-3 (49-0-182-3) 103-3 (50:7-202-2) 3:0% 2.0 (1-:0-3-7) 1.5 (0:7-3-0) -25-2
Other transport injury 50-2 (41.7-65-1) 683 (58-0-827) 35:9% 1.0 (0-8-1:3) 1.0 (0-8-12) -0-0
Unintentional injuries other than transport injuries 2030-1 (1896-0-2266-8) 2122-8 (1867:5-2283-8) 46%  39:6 (37-1-44-3) 31:0 (273-33:4) -21-6
Falls 3486 (311-2-415:3) 5405 (415-2-611.9) 55-0% 7-8 (7:0-9-4) 8.0 (61-9-1) 2:0
Drowning 4329 (353:3-516-1) 349-1(299-9-437-8) -19-4% 75 (6:3-9-0) 51(43-63) 3341
Fire, heat, and hot substances 2801 (233-6-330-1) 337-6 (2347-433-8) 20:5% 53 (4:5-6-3) 49 (3-4-6-3) 73
Poisonings 202:9 (157-3-326-8) 180-4 (130-1-239-9) -111% 40 (3-2-6'5) 26 (1:9-35) 344
Exposure to mechanical forces 2760 (199-6-417-1) 215-6 (154-6-255-3) -21.9% 55 (4-0-8-1) 3-2(23-37) 422
Mechanical forces (firearm) 1275 (76-8-206-0) 79-8 (52-0-127-1) -37-4% 25 (1:5-4-1) 12(0-8-1-8) 532
Mechanical forces (other) 1485 (103-0-197-4) 1357 (83:5-161.0) -8-6% 3:0 (21-3-9) 2.0 (1-2-2-4) 331
Adverse effects of medical treatment 42:0 (32.7-49-3) 837 (64-6-96-2) 991% 0-9 (0-7-1-0) 12(1-0-14) 410
Animal contact 75-0 (50-7-97:5) 643 (41.0-88-4) -14:3% 14(1:0-1-9) 0-9 (0:6-13) 344
Animal contact (venomous) 54-9 (30-1-89-3) 47-0 (25-6-84-7) -143% 1.0 (0-6-1.7) 07 (0-4-1-2) 344
Animal contact (non-venomous) 20-1(10:7-30-8) 173 (10-0-24-6) -142% 04 (0-2-0-6) 03 (0-1-0-4) 345
Unintentional injuries not classified elsewhere 3725 (311:9-403-8) 351-6 (301-4-387-8) -5-6% 7-1(6-0-7:7) 51(4-4-57) -27-9
Self-harm and interpersonal violence 10085 (838-8-1201-9) 1340-0 (1108-2-1616-9) 32:9% 211 (17:5-25-4) 19.7 (16-2-23-8) -6-9
Self-harm 669-8 (519-5-853-4) 8837 (655-6-1105-2) 31.9%  14:5(11:3-18-4) 131(9-7-16-3) 96
Interpersonal violence 3387 (245-8-416-6) 456-3 (354-9-610-9) 347% 67 (4-8-83) 66 (51-8-9) -1.0
Assault by firearm 141-8 (107-4-1757) 196-2 (153-9-233-6) 38-4% 2:8(2:1-35) 2:8(22-34) 19
Assault by sharp object 83-1(55-4-119-8) 1267 (82-2-188-2) 52:5% 17 (11-2-4) 1.8 (1-2-2-7) 109
Assault by other means 113-8 (85-2-129-3) 133+4 (107:3-159-0) 17-2% 2:2 (1-7-25) 19 (1.6-23) -135
Forces of nature, war, and legal intervention 94-9 (65-0-162-3) 213-7 (119-2-433-5) 1252% 1.9 (13-34) 31(1.7-6-3) 620
Exposure to forces of nature 314 (18-2-60-0) 1960 (106:9-401-9) 5235% 0-7 (0-4-1-3) 2-9(1-6-5-8) 336-4
Collective violence and legal intervention 635 (44-3-101-8) 177 (12-2-29:6) -72:2% 13(0-9-21) 0-3(0-2-0-4) -79-5

Data are deaths (95% uncertainty interval) or % change. %A=percentage change. E coli=Escherichia coli. H influenzae=Haemophilus influenzae. G6PD=glucose-6-phosphate dehydrogenase. *For these causes the
mean value is outside of the 95% uncertainty interval; this occurs because the full distribution of 1000 draws is asymmetric with a long tail. A small number of high values in the uncertainty distribution raises the

mean above the 97-5 percentile of the distribution.

Table 2: Global deaths for 235 causes in 1990 and 2010 for all ages and both sexes combined (thousands) and age-standardised rates (per 100 000) with 95% Ul and percentage change

Decomposition of changes in numbers of causes of
death into demographic and epidemiological factors

To help understand the drivers of change in the numbers
of deaths by cause or region, we decomposed change
from 1990 to 2010 into growth in total population, change
in population age and sex structure, and change in
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age-specific and sex-specific rates. We computed two
counterfactual sets of cause of death numbers: (1) a
population growth scenario computed as the number of
deaths expected in 2010 if only total population numbers
increased to the level of 2010 but the age-sex structure of
population stayed the same as in 1990 and age-sex



