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Global age-sex-specific all-cause mortality and life
expectancy estimates for 204 countries and territories and
660 subnational locations, 1950-2023: a demographic
analysis for the Global Burden of Disease Study 2023

GBD 2023 Demographics Collaborators*

Summary

Background Comprehensive, comparable, and timely estimates of demographic metrics—including life expectancy
and age-specific mortality—are essential for evaluating, understanding, and addressing trends in population health.
The COVID-19 pandemic highlighted the importance of timely and all-cause mortality estimates for being able to
respond to changing trends in health outcomes, showing a strong need for demographic analysis tools that can
produce all-cause mortality estimates more rapidly with more readily available all-age vital registration (VR) data. The
Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) is an ongoing research effort that quantifies
human health by estimating a range of epidemiological quantities of interest across time, age, sex, location, cause,
and risk. This study—part of the latest GBD release, GBD 2023—aims to provide new and updated estimates of all-
cause mortality and life expectancy for 1950 to 2023 using a novel statistical model that accounts for complex
correlation structures in demographic data across age and time.

Methods We used 24 025 data sources from VR, sample registration, surveys, censuses, and other sources to estimate
all-cause mortality for males, females, and all sexes combined across 25 age groups in 204 countries and territories as
well as 660 subnational units in 20 countries and territories, for the years 1950-2023. For the first time, we used
complete birth history data for ages 5-14 years, age-specific sibling history data for ages 15-49 years, and age-specific
mortality data from Health and Demographic Surveillance Systems. We developed a single statistical model that
incorporates both parametric and non-parametric methods, referred to as OneMod, to produce estimates of all-cause
mortality for each age-sex-location group. OneMod includes two main steps: a detailed regression analysis with a
generalised linear modelling tool that accounts for age-specific covariate effects such as the Socio-demographic
Index (SDI) and a population attributable fraction (PAF) for all risk factors combined; and a non-parametric analysis
of residuals using a multivariate kernel regression model that smooths across age and time to adaptably follow trends
in the data without overfitting. We calibrated asymptotic uncertainty estimates using Pearson residuals to produce
95% uncertainty intervals (Uls) and corresponding 1000 draws. Life expectancy was calculated from age-specific
mortality rates with standard demographic methods. For each measure, 95% Uls were calculated with the
25th and 975th ordered values from a 1000-draw posterior distribution.

Findings In 2023, 60-1 million (95% UI 59-0-61-1) deaths occurred globally, of which 4-67 million (4-59—4-75) were
in children younger than 5 years. Due to considerable population growth and ageing since 1950, the number of
annual deaths globally increased by 35-2% (32-2-38-4) over the 1950-2023 study period, during which the global
age-standardised all-cause mortality rate declined by 66-6% (65-8-67-3). Trends in age-specific mortality rates
between 2011 and 2023 varied by age group and location, with the largest decline in under-5 mortality occurring in
east Asia (67-7% decrease); the largest increases in mortality for those aged 5-14 years, 25-29 years, and 30-39 years
occurring in high-income North America (11-5%, 31-7%, and 49-9%, respectively); and the largest increases in
mortality for those aged 15-19 years and 20-24 years occurring in Eastern Europe (53-9% and 40-1%, respectively).
We also identified higher than previously estimated mortality rates in sub-Saharan Africa for all sexes combined aged
5-14 years (87-3% higher in GBD 2023 than GBD 2021 on average across countries and territories over the 1950-2021
period) and for females aged 15-29 years (61-2% higher), as well as lower than previously estimated mortality rates in
sub-Saharan Africa for all sexes combined aged 50 years and older (13 - 2% lower), reflecting advances in our modelling
approach. Global life expectancy followed three distinct trends over the study period. First, between 1950 and 2019,
there were considerable improvements, from 51-2 (50-6-51-7) years for females and 47-9 (47-4-48-4) years for
males in 1950 to 76-3 (76-2-76- 4) years for females and 71-4 (71-3-71-5) years for males in 2019. Second, this period
was followed by a decrease in life expectancy during the COVID-19 pandemic, to 74-7 (74-6-74-8) years for females
and 69-3 (69-2-69-4) years for males in 2021. Finally, the world experienced a period of post-pandemic recovery in
2022 and 2023, wherein life expectancy generally returned to pre-pandemic (2019) levels in 2023 (76 - 3[76-0-76 - 6] years
for females and 71-5 [71-2-71-8] years for males). 194 (95-1%) of 204 countries and territories experienced at least
partial post-pandemic recovery in age-standardised mortality rates by 2023, with 61-8% (126 of 204) recovering to or
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falling below pre-pandemic levels. There were several mortality trajectories during and following the pandemic across
countries and territories. Long-term mortality trends also varied considerably between age groups and locations,
demonstrating the diverse landscape of health outcomes globally.

Interpretation This analysis identified several key differences in mortality trends from previous estimates, including
higher rates of adolescent mortality, higher rates of young adult mortality in females, and lower rates of mortality in
older age groups in much of sub-Saharan Africa. The findings also highlight stark differences across countries and
territories in the timing and scale of changes in all-cause mortality trends during and following the COVID-19
pandemic (2020-23). Our estimates of evolving trends in mortality and life expectancy across locations, ages, sexes,
and SDI levels in recent years as well as over the entire 1950-2023 study period provide crucial information for
governments, policy makers, and the public to ensure that health-care systems, economies, and societies are prepared
to address the world’s health needs, particularly in populations with higher rates of mortality than previously known.
The estimates from this study provide a robust framework for GBD and a valuable foundation for policy development,

implementation, and evaluation around the world.

Funding Gates Foundation.

Copyright © The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.

Introduction

Comprehensive, accurate, and timely estimates of
mortality and other demographic indicators across
locations, age groups, and sexes are necessary for
effective public health planning and intervention. Such
estimates provide insights into disparities across
populations and time, enabling more targeted resource
allocation, policy development, and monitoring of the
effectiveness of different health systems and
programmes. Timely and regularly updated estimates of
mortality are also crucial for understanding and
responding to rapidly changing health landscapes, such
as during and immediately following pandemics and
wars and in the aftermath of natural disasters.
Understanding mortality trends over time also helps in
assessing the broader impacts of social, economic, and
environmental factors on health outcomes now and in
the future.

Numerous sources produce estimates of mortality and
other demographic indicators, including population and
fertility. The UN Population Division of the Department
of Economic and Social Affairs (UNPD) estimates and
projections of global, regional, and national demographic
metrics are updated biannually, most recently in the
World Population Prospects 2024 revision.! WHO
released its latest all-cause mortality estimates in the
World Health Statistics 2024 report’ and associated
Global Health Estimates. The EU and the Organisation
for Economic Co-operation and Development produce
mortality estimates less regularly, and generally only for
a subset of metrics and locations.** Many national
statistics offices release demographic estimates for their
own populations. The Global Burden of Diseases,
Injuries, and Risk Factors Study (GBD) publishes peer-
reviewed, regularly updated, comprehensive, and globally
comparable estimates and forecasts of population health
across a range of indicators, including all-cause mortality
and life expectancy, for past and future years, from

1950 to 2100.° The first GBD estimates—which included
estimates of all-cause mortality—were published in the
1993 World Bank World Development Report, and
mortality estimates have been published in every update
since GBD 2010.” Most recently, GBD 2021 produced
estimates of all-cause mortality and excess mortality due
to the COVID-19 pandemic using a novel, unified
approach.” Unlike the estimates of other research
enterprises, GBD demographic estimates are informed
by GBD estimates of disease and injury burden, and vice
versa, making the GBD estimates of all-cause mortality
and life expectancy in this study comparable and
compatible with the latest GBD estimates of cause-
specific mortality, healthy life expectancy, years of life
lost, years lived with disability, disability-adjusted life-
years, risk-attributable burden, population, and fertility.
Estimates of all-cause mortality have historically been
produced with model life table systems to derive age-
specific mortality rates in places without reliable vital
registration (VR) data. A model life table system defines a
range of relationships between levels of mortality at
different ages. Coale and Demeny” first developed
regional model life tables in the 1960s. The Brass logit
system further refined the methodology with a relational
system that linked a standard life table to a population
with a mathematical model of survivorship across ages."
This methodology has been improved upon in various
capacities.”” The UNPD uses a combination of various
model life table systems to produce estimates.” GBD 2021
also used a model life table system that relied on more
than 10000 empirically observed life tables.” However,
these systems all impose age patterns of mortality from
observed locations onto locations with little or no data.
The age patterns of mortality in locations with sparse
data differ substantively from locations whose mortality
profiles influence model life table systems. For example,
the age patterns of mortality rates in older ages in
populations throughout sub-Saharan Africa have been
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Research in context

Evidence before this study

The UN Population Division of the Department of Economic and
Social Affairs (UNPD) produces estimates and projections of
global, regional, and national demographic metrics that are
updated biannually. Its latest findings, published in the World
Population Prospects 2024 revision, incorporated estimates of
excess mortality due to the COVID-19 pandemic from WHO and
the World Mortality Database from 2021 as well as weekly or
monthly death registration data for 2022 and 2023 from
selected countries. WHO releases all-cause mortality estimates
that differ from those of UNPD, most recently with the World
Health Statistics 2024 report and associated Global Health
Estimates. Some national statistics offices also produce their own
demographic indicators. The Organisation for Economic Co-
operation and Development and the EU, among others, release
mortality estimates less regularly and typically only for selected
metrics or locations. The Global Burden of Diseases, Injuries, and
Risk Factors Study (GBD) generates regularly updated and
globally comparable health metrics, including all-cause mortality
and life expectancy, for past years, and, for certain metrics,
forecasts up to the year 2100. The current GBD 2023 cycle is
directly preceded by GBD 2021, which reported demographic
estimates for 204 countries and territories and 811 subnational
locations for each year from 1950 to 2021. Although each of
these studies represents important efforts to provide insights
into all-cause mortality estimates, only GBD demographic
estimates are informed by and comparable to estimates of
disease, injury, and risk factor burden; they are also the only
estimates to comply with the GATHER statement, which identify
best practices for reporting global health estimates.

Added value of this study

GBD 2023 developed a novel methodology to directly use age-
specific demographic data in a single statistical model that
accounts for complex correlation structures in demographic
data across age and time. This model, OneMod, includes

two primary components: a complex functional generalised
linear model specification, and residual smoothing with a
multivariate kernel regression model. This is a notable
methodological improvement from GBD 2021 and UNPD
approaches, which use multiple separate models for mortality
indicators that are then input to model life table systems to

shown to be relatively lower than those in high-income
countries from which age patterns are typically drawn in
model life table systems.”” This suggests the need for
new methods to estimate age-specific mortality rates
without relying on model life tables.

The GBD 2023 mortality analysis improves upon
GBD 2021 by developing a novel methodology to
incorporate age-specific demographic data directly into a
single statistical model. This model accounts for complex
correlation structures across age and time, leading to
more accurate age-specific results across the study

estimate age patterns of mortality. The new model is simpler,
more transparent, and facilitates the use of standard techniques
for statistical inference and model assessment. Furthermore, our
model uses covariates to capture mortality effects due to HIV/
AIDS and the COVID-19 pandemic in locations with little to no
data, rather than post-hoc incorporation of estimates from
separate models. GBD 2023 used a suite of customised and
validated data processing and modelling tools, systematically
analysing thousands of data sources to produce global, regional,
national, and subnational demographic estimates by age and
sex for each year from 1950 to 2023. For the first time,

GBD 2023 included data from complete birth histories for
children and adolescents aged 5-14 years, used age-specific
mortality data from sibling histories rather than a summary of
the probability of death from those aged 15-60 years, and
incorporated age-specific mortality data from 38 Health and
Demographic Surveillance System sites. Compared to GBD 2021,
GBD 2023 incorporated 3127 additional data sources, which
includes 1211 location-years of provisional all-age vital
registration data, which had not previously been used and which
provide more timely information. All estimates are packaged
within freely accessible data-sharing and visualisation tools.

Implications of all the available evidence

Our study shows higher than previously estimated adolescent
mortality and young adult female mortality in much of
sub-Saharan Africa, as well as lower old-age mortality in the same
region. It also highlights a diversity of trends in all-cause mortality
during the COVID-19 pandemic and recovery periods of 2020-23,
with stark differences in the timing and extent of mortality
fluctuations across countries. Globally comparable estimates
show substantial variation between and within countries and
territories, which allows analysis of key patterns that can be
compared across regions. Additionally, our analyses of evolving
long-term trends in mortality and life expectancy across age
groups, sexes, and Socio-demographic Index levels reveal
changing dynamics and patterns with implications for the future
of health-care systems, economies, and societies. Collectively, the
estimates reported here provide a robust framework for GBD and
a valuable foundation for policy evaluation, development, and
implementation around the world.

period. Using a single model to produce all-cause
mortality estimates is a major improvement over
previous approaches, including by GBD and UNPD,
because it is simpler and more transparent, facilitates
statistical model assessment with standard techniques,
and does not rely on model life tables. In this iteration of
GBD, we aimed to provide comprehensive estimates of
age-specific all-cause mortality and life expectancy from
1950 to 2023, across global, regional, national, and
subnational locations, using novel methods that will
enable more timely and accurate mortality updates in the
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future. This manuscript was produced as part of the
GBD Collaborator Network and in accordance with the
GBD Protocol.”

Methods

Overview

For each new GBD round, the latest data and improved
methods are used to update the full time series of
demographic estimates from 1950 through to the latest
year of analysis; GBD 2023 demographic estimates
therefore supersede all previous estimates.

The GBD 2023 demographic analysis introduced a
novel tool, referred to as OneMod, for estimating
all-cause mortality that directly incorporates age-specific
data in a single, stagewise statistical model and accounts
for complex correlations over time and across age groups.
OneMod is a notable methodological improvement over
the mortality methods used by previous GBD iterations,
the UNPD, and other groups, all of which use multiple
separate models and model life table systems. The new
model is simpler, using standard techniques for statistical
model assessment, and allows for greater transparency.
It also allows more flexible specification of inputs in
order to incorporate data that were not usable in previous
GBD models as well as more direct accounting of
mortality due to HIV/AIDS and the COVID-19 pandemic
by use of covariates, rather than incorporating separate
models for these causes of death in a post-hoc manner.
In contrast to previous methods that were reliant on
model life table systems that estimate age patterns of
mortality in data-sparse locations based on historical
mortality data from a limited set of populations, OneMod
models age-specific mortality rates directly from the
available data such that patterns of mortality are based on
data-driven correlations across age. The tool has several
components that are unified within a single overarching
model, including parametric methods that use covariates,
intercepts, trends, and splines, as well as non-parametric
fitting that uses kernel methods, which start from the
parametric fit and create more detailed predictions by
leveraging correlation across age, time, and location in
the residuals corresponding to most detailed data.
Correlations are encoded into the overall likelihood using
kernels, giving rise to a useful smoothing penalty in
prediction space that balances the detailed data. The
overall likelihood connects all stages, with priors and
offsets to transfer information from one stage to the next.
Binomial likelihood is used throughout the model to
estimate all-cause mortality.

OneMod analysis for this application includes two main
components: regression analysis with a generalised
linear modelling tool (referred to as SpXMod) that
accounts for age-specific covariate effects, and non-
parametric modelling of residuals with the
Kronecker-factored multivariate kernel regression (KReg)
model, which smooths across age and time. A summary
of the methods used to produce all-cause mortality

estimates is given below; a more detailed description of
all GBD 2023 demographics methods—including for
all-cause mortality as well as for fertility and population
size—is available in appendix 1 (sections 2-6). An
analytical flowchart of all-cause mortality estimation is
also presented in appendix 1 (figure S1). We compared
our estimates of mortality rates and life expectancy to
those of UNICEF* and the UNPD’s latest World
Population Prospects revision.”

All-cause mortality data sources and processing

The GBD 2023 analysis used a range of data types for
mortality estimation that were identified from a
systematic search of available data from government
websites, statistical annuals, demographic compendia,
large-scale surveys, and collaborator input; citations and
metadata for these input data are available online via the
GBD 2023 Sources Tool in the Global Health Data
Exchange (GHDx). All-cause mortality was estimated
with 24025 data sources, which included 28 652 location-
years of VR data (3726 new location-years across all age
groups compared to GBD 2021)," 1644 location-years of
sample VR data, and 5208 other sources (355 new
surveys, 15 new censuses, and 2213 other new sources;
appendix 1 tables S3-S5).

Methods to calculate age-specific mortality rates from
each data source were similar to GBD 2021, with some
notable exceptions (details provided in appendix 1
section 2.2). First, age-specific mortality rates for age
groups younger than 15 years were calculated from
complete birth histories rather than aggregated under-5
mortality rates. Data for ages 5-9 years and 10-14 years
had previously only been obtained from VR data.
Complete birth history data from these ages have been
shown to be reliable.” We also assessed the usability of
complete birth history data from age groups 15-19 and
20-24 years, but these ages showed downward bias
compared to VR and sibling survival history data as well
as sparse availability (appendix 1 section 2.2.2). Second,
we used a new age-sex splitting algorithm to calculate
age-specific mortality rates from summary birth histories
(appendix 1 sections 2.2.6 and 2.4). Third, we calculated
age-specific mortality rates for ages 15-19 years to
45-49 years from sibling survival histories instead of the
probability of death between ages 15 and 60 years (the
45q15 indicator). We assessed the usability of sibling
survival history data from age groups 50-54 years and
55-59 years, but these age groups showed downward
bias compared to VR data as well as sparse availability
due to most surveys only seeking respondents aged
15-49 years (appendix 1 section 2.2.4). Additionally, we
incorporated data on age-specific mortality rates from
38 International Network for the Demographic
Evaluation of Populations and Their Health (INDEPTH)
Health and Demographic Surveillance System (HDSS)
sites across 15 countries, mostly in sub-Saharan Africa,
totaling 532 location-years of data. Finally, we used a new
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age-sex splitting algorithm to split mortality rates from
aggregated age groups in VR data into age-specific
mortality for more granular age groups (appendix 1
section 2.2.6). This includes 8754 location-years of VR
data with all-age death counts.

To account for non-sampling variation—which the
available sample size does not account for, and which can
be substantial depending on the data source and its
completeness—we made several weight adjustments as
described in appendix 1 (section 2.3.5.1). To ensure data
were consistent with a binomial likelihood having
parameters less than 1, which is particularly relevant for
the neonatal and oldest age groups, we used
compactification pre-processing techniques as described
in appendix 1 (section 2.3.5.1). Complete methods on
data processing are provided in appendix 1 (sections 2.2
and 2.3).

All-cause mortality estimation

We developed the OneMod mortality pipeline to produce
estimates of all-cause mortality across location, age, sex,
and time using a single model with both parametric and
non-parametric  components linked within an
overarching statistical framework. We used five covariates
that are known to be predictive of all-cause mortality:
Socio-demographic Index (SDI), HIV mortality rate, age-
standardised COVID-19 mortality rate, a binary covariate
indicating whether each location is an island, and an all-
risk-factor summary covariate calculated as the total
population attributable fraction (PAF) for all risk factors
combined for age-standardised all-cause mortality,
excluding deaths due to HIV/AIDS and deaths due to
fatal discontinuities (ie, events that are stochastic in
nature, and therefore do not have a predictable time
trend). SDI is a composite indicator of a location’s level
of social and economic development, measured by lag-
distributed income per capita, average years of schooling,
and the total fertility rate in women aged younger than
25 years (appendix 1 sections 5 and 6.3—6.4). The first
four covariates were available for all locations from
1950 to 2023, with HIV mortality rates being zero for the
years before 1981 and COVID-19 mortality rates being
zero for the years before 2020, while the fifth covariate
was only available from 1990 onwards. Complete
methods and covariate details, including an explanation
of the covariate selection process, are provided in
appendix 1 (section 2.3.5.2).

We then used the new SpXMod stage-wise model fit
with a regression model with correlated, dimension-
specific intercepts and covariate coefficients. We fit
models for datasets from 1950 onwards and 1990 onwards
using available covariate sets, with the all-risk covariate
only available for datasets from 1990 onwards. In stage 1
of SpXMod, we fit a global age-specific covariate model,
along with intercepts by age and location. In stage 2, we
used the results from the global covariate model as a
constant offset for our global time model and then fit

super-region-specific and age-specific trends and
intercepts. In stage 3, we used the results from the global
time model as a constant offset in a national model, to
which we added a country-specific and age-specific
intercept. For countries with subnational locations, we
used stage 4 to fit a subnational model using the results
from the national model as a constant offset. A custom
splicing step was used to combine estimates for models
from 1950 onwards and 1990 onwards; see appendix 1
(sections 2.3.5.3 and 2.3.5.4) for full details and parameter
values.

Next, we used the prediction from the combined model
as an offset for a non-parametric kernel regression
(implemented via the KReg tool), to smooth SpXMod
residuals using similarity across different dimensions
(eg, age, time, and location). This step captures additional
signals in the data that are not explained by the covariates.
See appendix 1 (section 2.3.5.5) for additional information
and parameter values.

Finally, to mitigate the effects of the prior kernel
smoothing matrix (which necessarily decreases the
posterior variance), we used a calibration strategy for
uncertainty. Once we obtained model-based asymptotic
uncertainty for each estimate based on the model
distributions, we picked a geographical granularity
(either a specific location or region, depending on the
data richness of the location) and scaled each set of
uncertainties so that residuals corresponding to
observations had a variance of 1. This stage scaled
uncertainty estimates so that the scaled Pearson residuals
for each geographical granularity have unit variance,
which corresponds to the idea that prediction intervals
should contain 95% of the observations, based on
1000 draws. See appendix 1 (section 2.3.5.6) for additional
details. The age-specific mortality rates estimated from
OneMod were used to generate life tables by single-year
age groups, with further detailed age groups under the
age of 1 year. Sex-redistributed and age-redistributed fatal
discontinuities by cause were aggregated by age and sex
and added to the estimated mortality from the previous
step to generate the final all-cause mortality life tables by
location, year, sex, and age. We calculated abridged life
tables for the standard GBD age groups from these
single-year age group life tables, including fatal
discontinuities for each location, year, and sex
combination. This culminated in estimating life
expectancy at birth, using standard demographic
methods.” Finally, we calculated the final mortality
envelope from these abridged life tables. See appendix 1
(section 2.5) for additional details.

Expected mortality based on SDI estimation

There is a well established correlation between SDI and
mortality, with higher SDI being associated with lower
mortality rates. However, mortality is not driven solely by
SDI. As such, for each location, we can estimate the
mortality rate or life expectancy that would be expected
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solely on the basis of SDI and compare these estimates to
our estimated mortality and life expectancy to identify
locations that overperform or underperform on the basis
of their level of social and demographic development. To
do this, we analysed the relationship between age-specific
log mortality rates and SDI using MR-BRT (meta-
regression—Bayesian,  regularised, trimmed),* a
meta-regression programme. MR-BRT defines a linear
mixed-effects model with a B-spline specification for the
relationship between outcomes of interest and SDI. We
used a cubic spline with five knots between 0 and 1, with
left-most and right-most spline segments enforced to be
linear, and with slopes matching adjacent interior
segments. To ensure that the results were not sensitive to
the choice of spline knots, we used a model ensemble of
more than 50 cubic spline models, as described above.
For each model, interior knot placement was randomly
generated to be between 0-1 and 0-9, with minimum
inter-knot distance of 0-1 and maximum inter-knot
distance of 1-0. The final predictions were obtained with
the ensemble aggregate over these 50 models. This
model was performed separately for each GBD age-sex
group. Expected mortality rates for each age-sex group
based on SDI were used to estimate expected life
expectancy.

GBD research and reporting practices

This research complies with the GATHER statement;” a
completed GATHER checklist is provided in appendix 1
(table S2). The University of Washington Institutional
Review Board granted approval for the study
(STUDY00009060) through to July 26, 2026. The software
used for analyses included Python (version 3.10.4), Stata
(version 15.1), and R (versions 4.2 and 4.4). The statistical
code used in GBD 2023 is publicly available online. An
international network of collaborators helped provide,
review, and analyse the input data and estimates;
GBD 2023 drew on the expertise of more than
14000 collaborators from more than 160 countries and
territories.

GBD 2023 produced estimates of all-cause mortality by
age-sex-location-year for 25 age groups from early
neonatal (0-6 days) to 95 years and older; for males,
females, and all sexes combined; in 204 countries and
territories grouped into 21 regions and seven super-
regions; and for every year from 1950 to 2023. GBD
regions were designated on the basis of two criteria:
epidemiological similarity and geographical closeness of
countries and territories. Super-regions were grouped on
the basis of cause of death patterns among regions. See
appendix 1 (table S1) for a complete list of locations by
hierarchy level. GBD 2023 also includes subnational
analyses for 660 locations in 20 countries and territories
(Brazil, China, Ethiopia, India, Indonesia, Italy, Iran,
Japan, Kenya, Mexico, New Zealand, Nigeria, Norway,
Pakistan, the Philippines, Poland, Russia, South Africa,
the UK, and the USA; due to space constraints, these

estimates are available only in appendix 2 and the online
tools, or in some cases they are not available publicly due
to agreements with country partners) as well as estimates
by SDI quintile. All countries and territories were given
an SDI value ranging from 0 (lowest income and
educational attainment, and highest fertility) to 100 and
then most-specific locations (subnational locations in
countries for which they are estimated, countries and
territories for all others) were grouped into quintiles
from low SDI to high SDI (appendix 2 tables S6A-C).

Uncertainty was propagated through each component
of the estimation process. As detailed above, for all-cause
mortality, OneMod generated 1000 draws for every
location, year, and sex combination. Mean estimates and
95% uncertainty intervals (ULs; the 25th and 975th ranked
values from the 1000 draws) for mortality and life
expectancy were generated with the draw-level estimates.

Count data are presented to three significant figures
and age-standardised rates are presented to 1 decimal
place.

Role of the funding source

The funder of this study had no role in study design, data
collection, data analysis, data interpretation, the writing
of the report, or the decision to submit the manuscript
for publication.

Results

Overview

This section presents global, regional, and national-level
results for key demographic metrics; given space
constraints, estimates at the subnational level are
presented in appendix 2. All subnational locations are
listed in appendix 1 (table S1).

Reported civil registration and vital statistics
completeness

Between 1975 and 2019, reported global completeness of
death registration (ie, the reported proportion of all
deaths registered in a VR system) increased considerably,
from 30-0% in 1975-79 to 59-8% in 2015-19 (figure 1).
Across GBD super-regions, reported VR completeness in
2015-19 varied from 99-6% in the high-income super-
region to 6-5% in sub-Saharan Africa. Affected by lags in
reporting, reported VR completeness in the
2020-23 period at the global level was lower than
in 2015-19, at 45-1%, with the percentage of deaths
registered even slightly dropping in the high-income
super-region to 95-8%. This relatively small drop in the
high-income super-region was partly due to high
availability of provisional all-age VR data in this super-
region relative to others (incorporated in GBD 2023 for
the first time; appendix 2 figures S1A, S1B). Information
about the most recent year of available reported VR data
and completeness of the VR system for the latest year of
reporting for all GBD countries and territories is provided
in appendix 2 (figures S1A and S1B).
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Number of deaths

In 2023, 60-1 million (95% UI 59-0-61-1) deaths
occurred globally; of these, 4- 67 million (4-59—4-75) were
in children younger than 5 years (table 1). Due to
considerable population growth and ageing since 1950,
the number of annual deaths globally, in all ages
combined, increased by 35-2% (32-2-38-4) between
1950 and 2023 (appendix 2 table S5A). Under-5 deaths
have decreased steadily since 1970, although decreases
have slowed since 2010 (figure 2). Initially, most of this
decline could be attributed to declines in both the under-5
mortality rate and the wunder-5 population in
southeast Asia, east Asia, and Oceania (especially China)
until a tapering off starting around the year 2000. After
this, the share of the decline attributed to
sub-Saharan Africa began to grow, which then tapered
off over the final 5 years of the study period. There were
similar declines in deaths in children aged 5-14 years
over the study period that have reduced in recent years—
although with more fluctuation over time—with the
share of declines dominated by south Asia as well as
southeast Asia, east Asia, and Oceania. Globally, there
were 872000 (845000-902000) deaths in children aged
5-14 years in 2023, compared to 1739000
(1689000-1788000) in 1990, corresponding to a decline
of 49-9%. In those aged 15-39 years, deaths fluctuated
between increasing and decreasing over the study
period—reflecting major stochastic events, such as the
Rwandan genocide and its after-effects (1994-95) and the
HIV/AIDS epidemic (peaking in sub-Saharan Africa in
the late 1990s), with more consistent declines (although
at progressively slower rates) between 2005 and 2019.
During this recent period, declines were initially
dominated by southeast Asia, east Asia, and Oceania,
transitioning to south Asia in approximately 2012.
After 2019, large increases and subsequent decreases
occurred during the COVID-19 pandemic and recovery
periods. Those aged 40 years and older had the most
extreme increases and subsequent decreases over this
period, with especially extreme fluctuations in those
aged 60 years and older. The number of deaths in the
population aged 60 years and older generally increased,
at progressively larger levels, over the entire pre-
pandemic period. At the national level, China had the
most deaths in 2023 (10-7 million [9-83-11-5]), followed
by India (9-85 million [9-20-10-5]) and
the USA (3-09 million [3-09-3-09]; table 1). As detailed
below, these high counts are largely a reflection of
population size; China had the 166th highest age-
standardised mortality rate (of 204 countries and
territories), India had the 73rd highest rate, and the USA
had the 160th highest rate (appendix 2 table S3A).

The distribution of deaths due to all causes combined
by age group, sex, and GBD superregion varied
substantially over the study period (figure 3). In 1950,
deaths in children aged younger than 1 year dominated
the global deaths age structure—with 88-9% more
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deaths than the next-highest age group in the figure—
with the largest number of deaths in children younger
than 1 year occurring in males in southeast Asia,
east Asia, and Oceania (figure 3A). Children aged
1-4 years had the second-largest number of deaths
(particularly females in south Asia), followed by those
aged 70-74 years. By 1990, the age structure of deaths had
begun shifting toward older ages, although the largest
number of deaths still occurred in children aged younger
than 1 year, with the most deaths now occurring in males
in south Asia, followed by those aged 75-79 years (with
the most deaths in this age group occurring in males in
southeast Asia, east Asia, and Oceania; figure 3B).
In 2010, the shift in deaths to older ages continued, with
the largest increase from 1990 and the most deaths
in 2010 occurring in those aged 80-84 years, followed by,
in descending order, those aged 75-79 years, 70-74 years,
and those younger than 1 year (figure 3C). By 2010,
deaths in children younger than 1 year were highest in
sub-Saharan Africa. In 2023, deaths had further shifted
to older ages, with the largest number of deaths still
occurring in those aged 80-84 years but with nearly as
many female deaths occurring in those aged 85-89 years
(figure 3D). In 2023, there were approximately half as
many deaths in children younger than 1 year as in those
aged 80-84 years and just 54-7% as many deaths as in
those aged 75-79 years, with the largest proportion of
deaths in children younger than 1 year occurring in
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Figure 1: Completeness of reported VR system data by GBD super-region, 1975-2023

Completeness is defined as the total number of deaths registered in all VR systems within a super-region during a
5-year period divided by the total number of estimated deaths within that super-region and period, with

100% completeness indicating that all deaths were registered. The size of the datapoints represents the number of
estimated deaths. The solid black line shows global completeness, the dashed black line indicates global
completeness excluding China and India, and the other coloured lines indicate GBD super-regions. The green
shaded box indicates complete registration (defined as >95%). GBD=Global Burden of Diseases, Injuries, and Risk
Factors Study. VR=vital registration.
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Under-5 Under-5 Probability of death aged  Life expectancy at birth Total deathsin 2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality rate Annualised Female Male Female Male Bothsexes  Both sexes Both sexes
in 2023 (deaths  rate of change,
per1000) 2000-23
Global 36-3 -2.8% 0-11 0-16 76-3 715 73-8 60100-0 4670-0
(35:7t036-9) (-2-9t0-2-8) (0-10to (0-16 to (76-0to (71-2to (73-6 to (59000-0 to (4590-0 to 4750-0)
0-11) 017) 76-6) 71-8) 74-1) 61100-0)
Central Europe, eastern 15.0 -2:2% 0-08 0-22 788 69-9 74-4 4540-0 70-8
Europe, and central Asia (14-6 to 15-5) (-2-4to-2-1)  (0-08 to (0-21to (787 to (69-5to (74-1to (4490-0 to 4590-0) (68-9t072.9)
0-09) 0-22) 79-0) 70-1) 74-5)
Central Asia 268 -22% 008 0-17 768 705 737 611.0 55-8
(25-8t027:7) (-23t0-2:0)  (0-08to (0-17to (76-6to (703to (73-5to (603-0to0 618-0) (53-9t0 57-8)
0-09) 017) 77:0) 70-7) 73-8)
Armenia 11.8 -3-5% 0-05 013 82:6 763 796 247 0-4
(10-7t0 13-0) (-40t0-3:0)  (0-04to (0-12to (82:0to (75:5to (79-1to (23-6 0 25.9) (0-4t00-4)
0-06) 0-14) 83.1) 77:1) 80-1)
Azerbaijan 50-5 -0-4% 0-07 016 754 699 72:6 69-6 61
(46-3t0 54-9) (-0-8t00-1) (0-06 to (0-15to (747 to (69-2to (72-1to (67-2t071-9) (5-6to 6:6)
0-08) 0-17) 76-1) 70-6) 731)
Georgia 9:6 -6-4% 0-07 022 794 70-1 747 436 04
(8-6t010-7) (-6:9t0-5-9)  (0-06to (0-20to0 (78:9to (69-4t0 (743t (42:0t0 45-3) (0-4t00-5)
0-08) 0-24) 79-9) 70.7) 752)
Kazakhstan 137 -3-4% 0-08 0-20 787 70-8 74-9 1310 55
(126 t0 14-9) (-3-8t0-3.0)  (0-08to (019 to (7830 (70:3to (74-6 to (128-0t0 134-0) (51t0 6:0)
0-09) 0-21) 79-1) 71-2) 752)
Kyrgyzstan 21.0 32% 0-07 015 77-8 725 752 316 32
(19-4t0 230) (36t0-2:8)  (0-06to0 (0-14to (77-2to (71-8to (74-8t0 (303t032:8) (2:9t035)
0-08) 0-16) 78:5) 732) 757)
Mongolia 153 -5:2% 0-10 0-27 782 680 731 185 11
(13-8t016.9) (-57t0-48)  (0-09to (0-25t0 (77-4t0 (67-1to (72410 (17-71019-4) (1-0t013)
0-11) 0-29) 79:0) 68-9) 737)
Tajikistan 252 -4-0% 0-10 0-14 73:0 70-6 71.8 50-3 7:0
(22-8t0277) (-45t0-35)  (0-09to (012t (71-9to (69-5to (71-0to (47210 53-4) (63t077)
012) 0-16) 74-1) 71.7) 72'5)
Turkmenistan 284 -2:5% 013 0-22 741 682 711 362 35
(25:9 t0 31-4) (-3-0t0-2:0)  (0-11to (019 to (72-8to0 (67-0to (70-2to (33-9t0385) (31t03-8)
0-15) 0-25) 753) 69:5) 72.0)
Uzbekistan 333 -0-9% 0-08 0-15 75-0 700 725 205.0 286
(314t035-2) (-12t0-0-6)  (0-08to (0-14to (746 to (69-6t0 (722t (201:0t0 209-0) (26:9t030-2)
009) 016) 754) 703) 728)
Central Europe 4-8 -4-4% 0-06 014 81.0 74-4 777 1350-0 4.7
(4-7t04-9) (-4-5t0-4-3) (0-06to (0-14to (80-9to (74-3to (777 to (1340-0 to 1360-0) (4-6t04-8)
0-06) 0-14) 811) 74-5) 77-8)
Albania 87 -4-9% 0-04 0-10 821 773 79-6 210 0-2
(7-8109-7) (-5-4t0-4-4)  (0-04to (0-09 to (81-4to (766t0  (792to (19-9t0 22:1) (02t00-2)
0-05) 0-11) 827) 77-9) 801)
Bosnia and Herzegovina 54 -27% 0-06 0-11 801 753 777 37-8 01
(4910 5-8) (31to-23)  (0-05to (0-10to (79-4to (74610 (77210 (35-81039-9) (0110 0-2)
0-06) 0-13) 80-8) 76.0) 782)
Bulgaria 6-0 -4-7% 0-08 017 795 725 759 102-0 03
(57t0 6-3) (-5-0to-4-4) (0-07to (0-17to (79-3to (72:2to (75-7 to (100-0 to 104-0) (0:3t0 0-4)
0.08) 018) 797) 72-7) 76-1)
Croatia 40 -3:3% 0-05 0-12 817 755 786 519 01
(3-9t0 4-2) (35t0-32)  (0-05to (0-12to (81-4to (752 to (78-4t0 (50-8t0 53-0) (01t0 0-1)
0-05) 0-13) 81.9) 75-8) 78-8)
Czechia 2.5 -3-6% 0-05 0-10 82-8 769 799 1130 0-3
(2410 2:6) (3-8t0-33)  (0:05to (0-10to (82:6 to (76-8to  (79-8to (112-0 t0 114-0) (03t00-3)
0-05) 0-11) 82.9) 771) 80.0)
Hungary 41 -3:9% 0-07 0-15 80-1 734 76-8 1280 0-4
(3-9to 4-3) (-41t0-3-6) (0-07to (0-14to (79-9to (73-2to (76-7 to (126-0t0 129:0) (0-3t0 0-4)
0-07) 0-15) 80-2) 73-6) 77-0)

(Table 1 continues on next page)
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Under-5 Under-5 Probability of death aged  Life expectancy at birth Total deathsin 2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality ratein ~ Annualised Female Male Female Male Both sexes  Both sexes Both sexes
2023 (deaths per  rate of change,
1000) 2000-23
(Continued from previous page)
Montenegro 47 -53% 0-06 013 795 747 771 70 0-0
(4-5t0 4-9) (-5:5t0-5-0) (0-06 to (0-12to (79-1to (74-3to (76-8to (6:8t07-2) (0-0to 0-0)
0-07) 014) 79-9) 751) 77-3)
North Macedonia 57 -4-7% 0-06 0-11 789 752 77-0 210 01
(5-4t0 6-0) (-5-0t0-4-5)  (0-06to (0-11to (785t0 (74-6 to (766 to (20-1t0 22:0) (0-1t0 0-1)
0-07) 0-12) 79:4) 757) 77-4)
Poland 41 -37% 0-05 0-14 822 75-0 786 410-0 13
(3-9t0 4-3) (-4-0to-3-5) (0-05 to (014 to (82-1to (74-8 to (78-6to (407-0to 412-0) (12to1-3)
0-06) 014) 82.4) 751) 787)
Romania 6-8 -51% 0-07 0-18 80-1 725 763 2460 11
(6-4t07-2) (-5-4t0-4-9)  (0:07to (0-17to (80-0to (723to0 (76-1to (244-0t0 249-0) (11t012)
0-07) 0-18) 80-3) 72:7) 76-4)
Serbia 54 -3:4% 0-07 013 782 739 760 120-0 03
(4-810 6-0) (-3:9t0o-2:9)  (0-06to (0-11to (77410 (73-0to (75-4to (112:0t0 128-0) (030 0-4)
0-08) 0-15) 78-9) 747) 76-6)
Slovakia 5.5 -2.5% 0-06 013 81-4 74-8 782 541 03
(53t05-8) (-27t0-23)  (0-06to (013 to (812to (746 to (78-0to (53-3t0 55-0) (03t00:3)
0-06) 0-14) 81.7) 75-0) 783)
Slovenia 23 -3:9% 0-04 0-08 84-4 79-0 816 216 0-0
(22t02:4) (-41t0-37)  (0-04to (0-08to (84-1to (787to (81:5t0 (211t0221) (0-0t0 0-0)
0-04) 0-09) 84-6) 79-2) 81.8)
Eastern Europe 63 -4-6% 0-10 0-28 789 67-8 733 2570-0 103
(6:0t0 6:5) (-47to-4-4)  (0-09to (0-27to (78-6to (67-0to (72-8to0 (2530-0t0 2620-0) (9-9t010-8)
0-10) 0-29) 79-1) 683) 737)
Belarus 4-6 -5-6% 009 023 792 695 745 1230 04
(43t04-9) (-5-9to-5-3) (0-08to (0-22to (78-6to (68-9to (74-0to (117-0t0 129-0) (0-3t0 0-4)
0-09) 0-25) 797) 70-2) 74:9)
Estonia 2:8 -5-8% 0-05 015 829 742 787 163 00
(2:6t02-9) (-6-0to-5-6)  (0-05to (0-14to (82-6to (73-8to (78-5to (15-9t0 16-7) (0-0to 0:0)
0-06) 0-16) 83-2) 74-6) 79-0)
Latvia 3-8 -5-6% 0-08 0-22 80-6 70-7 758 279 01
(3-7t04-1) (-5-8t0-53)  (0-07to (0-21to (80:3to (70-3to (75:5to (27:3t028:5) (0-1t0 0-1)
0-08) 0-23) 80-9) 711) 76-1)
Lithuania 34 -51% 0-07 0-20 812 719 76-6 387 01
(33t03:6) (-53t0-4-8)  (0-07to (0-19to (80-9to (71-5to0 (76-4to (37-9t039-4) (01t0 0-1)
0-08) 0-21) 81.5) 722) 76-9)
Moldova 119 -3-6% 0-07 0-19 803 716 76-0 383 03
(10-7t013-2) (-41to-3-1) (0-06 to (0-18to (79:6 to (70-9to (75-5to (36-6 t0 40-0) (0-3t0 0-3)
0.08) 0-21) 81.0) 723) 76-6)
Russia 6-0 -4-9% 0-10 0-28 78-8 67-6 732 1800-0 7-6
(57t063) (-52to-47)  (0-09to (027 to (78-6to (66:7to (726 to (1780-0 to 1820-0) (7210 8.0)
0-10) 0-30) 78.9) 683) 73-6)
Ukraine 87 -2:7% 010 029 785 66-6 725 5340 1.9
(8110 9-4) (-31t0-23)  (0-09to (027 to (77-5to (65-9to (71-9to (501-0to 569-0) (1-8t02:1)
0-12) 0-30) 79-5) 67-2) 73:2)
High income 5.0 -1.8% 0-06 0-10 837 785 811 10700-0 51.0
(5-0t05-0) (-1.9t0o-1-8) (0-06to  (0-10to (83-7to (785t0  (81-1to (10600-0 to (507 to 51-4)
0-06) 0-10) 83.7) 78-6) 81.2) 10700-0)
Australasia 3-8 -2-4% 0-04 0-07 854 81-6 835 2210 13
(3-6t03-9) (-25t0-22)  (0-04to (0-07 to (85-4to (81:5to (835to0 (220-0t0 222.0) (13t014)
0-04) 007) 855) 817) 83-6)
Australia 36 -2:4% 0-04 0-07 85-8 819 839 182.0 11
(3-5t03-8) (26t0-22)  (0-04to (0-07to (85-8to (81-8to0 (83-8to0 (181-0to 183-0) (1-0to11)
0-04) 0-07) 85-9) 82.0) 83-9)

(Table 1 continues on next page)
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Under-5 Under-5 Probability of death aged  Life expectancy at birth Total deathsin 2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality ratein  Annualised Female Male Female Male Bothsexes  Both sexes Both sexes
2023 (deaths per  rate of change,
1000) 2000-23
(Continued from previous page)
New Zealand 4-4 -2:3% 0-05 0-08 834 799 816 388 03
(4210 4-6) (-25t0-2:0)  (0-05to (0-08to (83-2to0 (797to (815t0 (38-2t039-4) (02t00-3)
0-06) 0-09) 83.6) 80-1) 81.8)
High-income Asia Pacific 24 -3:9% 0-04 0-07 871 810 841 2000-0 2:6
(23t02:5) (-41t0-37)  (0-04to (0-07to (87-0to (81:0to (84-0to (1990-0 t0 2010-0) (25t027)
0-04) 0-07) 871) 81.1) 84.1)
Brunei 9.0 -1.1% 0-08 013 794 769 781 2:0 01
(8-4t0 9-6) (-14t0-07)  (0-08to (0-12to (78-8to (762to (77-6to (1-9t02-1) (0-0t0 0-1)
0-09) 0-14) 80-0) 77:5) 78-5)
Japan 23 -3:0% 0-04 0-07 872 81.0 841 1620-0 1.8
(22t02-4) (31t0-2:9)  (0-04to (0-07to (87210 (81:0to (84-1to0 (1610-0 t0 1620-0) (1-8t01:9)
0-04) 0-07) 87-2) 811) 84-1)
Singapore 19 -27% 0-03 0-05 875 831 85-4 26-9 0-1
(1:9t0 2:0) (-29t0o-24)  (0-03to (0-05t0 (87:3to (829t0  (85:2to (26:5t027-4) (0110 0-1)
0-03) 0-05) 87-8) 83-4) 85:5)
South Korea 2:6 -51% 0-03 0-07 861 806 834 353-0 0-7
(23t02.9) (-5-6to-45)  (0-03to (0-07 to (85-9to (80-4to (833to (348-0t0 359-0) (0-6t007)
0-04) 0-07) 86-2) 80-8) 83.6)
High-income North America 65 -1-0% 0-08 0-14 814 763 78-8 3410-0 26-0
(6-4t0 6-5) (-1.0t0-0-9)  (0-08to (014 to (81-4to (76:3to (78-8to (3410-0 to 3420-0) (25:8t026-2)
0-08) 0-14) 81.5) 763) 78.9)
Canada 49 -0-9% 0-05 0-09 841 796 819 3210 1.8
(4-8t05-1) (-11t0o-07)  (0-05to (0-09 to (83-8to0 (79-4t0 (817to (315:0t0 328-0) (17t01-8)
0-06) 0-10) 84-4) 79-9) 82.1)
Greenland 129 -2-8% 011 016 734 70:0 716 05 0.0
(121t0137) (31t0-2:5)  (0-10to (0-15to (72:8to0 (69:3to (71-1to (050 0-5) (0-0t0 0-0)
0-12) 0-17) 74-1) 707) 72:0)
USA 66 -1.0% 0-08 015 811 759 785 3090-0 24-2
(6610 67) (-1:0t0-0-9)  (0-08to (0-15to (81-1to (759to (785 to (3090-0t0 3090-0) (24-0t0 24-4)
0-08) 0-15) 811) 75-9) 78-5)
Southern Latin America 88 -3:0% 0-07 0-12 811 756 784 530-0 6-4
(8:5t09-1) (31t0-2:8)  (0:07to (012 to (80-8to (753to (78-2to (520-0to 540-0) (6110 6-6)
0-07) 013) 81-4) 75-8) 78:6)
Argentina 9:4 -32% 0-07 013 803 747 776 3730 4.8
(91t09-8) (-3:4t0o-3:0)  (0-07to (0-12to (79-9to (743to (773to (363-0t0384-0) (4-6t0 5:0)
0-08) 0-14) 807) 75-0) 77-8)
Chile 74 -1.9% 0-05 0-10 833 782 80-8 1210 13
(71t07-:8) (-2-1to-1.6) (0-05to (0-10to (83-1to (78-0to (80:7to (120-0to 123-0) (13to1-4)
0-06) 0-11) 83-4) 78-4) 80-9)
Uruguay 65 ~4-2% 0-08 0-15 80-6 741 774 34-8 0-2
(6110 6:8) (-45t0-3.9)  (0:07to (0-15to (80-3to (73810 (77210 (34-21035-4) (0210 0-2)
0-08) 0-16) 80-8) 74-4) 77-6)
Western Europe 36 -2:0% 0-04 0-08 84-4 797 82.0 4500-0 14-8
(36t037) (-20to-1-9)  (0-04to (0-08to (84-3to (79-6t0  (82-0to (4480-0 to 4530-0) (14-6t0 14-9)
0-04) 0-08) 84-4) 797) 82.1)
Andorra 44 -2:3% 0-05 008 86-2 818 83.9 07 00
(41t0 47) (-27t0-2:0) (0-05to (0-08 to (85-6to (812to (83-4to (0-6t00-7) (0-0t0 0-0)
0-05) 0-09) 86-8) 82-4) 84-3)
Austria 30 -27% 004 008 842 795 819 885 03
(29t031) (-29t0-25)  (0-04to (0-07to (84-1to (79-4to (81-8to (87710 89-3) (0210 0-3)
0-04) 0-08) 84-4) 797) 82.0)
Belgium 27 -3-4% 0-05 0-08 842 80.0 821 1120 03
(2:6t02-8) (36t0-32)  (0-04to (0-07to (84-1to (79-9to (82:0to (111-0t0 113-0) (0:3t00-3)
0-05) 0-08) 84-3) 80-1) 822)

(Table 1 continues on next page)
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Under-5 Under-5 Probability of death aged  Life expectancy at birth Total deathsin 2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality ratein ~ Annualised Female Male Female Male Both sexes  Both sexes Both sexes
2023 (deaths per  rate of change,
1000) 2000-23
(Continued from previous page)
Cyprus 37 -2:8% 0-04 0-08 826 786 805 101 01
(32t04-2) (34t0-21)  (0-03to (0-07to (81:8to (77-7to (79-9to (9-41010-9) (0-0t0 0-1)
0:04) 0-09) 83-4) 79:5) 81.1)
Denmark 37 -1-8% 0-04 0-07 83:6 795 815 58-6 02
(35t03:9) (-20to-15)  (0-04to (0-07to (83-4to0 (79-4to (81-4to (57-9t059-3) (0210 0-2)
0-04) 0-07) 837) 797) 817)
Finland 24 -2:6% 0-04 0-09 843 792 817 61-2 01
(23t02-5) (-28t0-2:4)  (0-04to0 (0-08to (84-1to (79-0to (81:6to (60-5t0 62-0) (0-1t0 0-1)
0-05) 0-09) 84-4) 79-3) 81.8)
France 4-1 -1-2% 0-04 0-09 855 797 82:6 634-0 29
(4-0t0 4-2) (-13t0-1.0)  (0-04to (0-09to (85-4to (79:6to (82:6to (632:0t0 636-0) (2:8t02:9)
0-05) 0:09) 85-5) 79-8) 827)
Germany 36 -17% 0-05 0-09 834 785 80-9 1020-0 2:8
(35t03-8) (-19to-15)  (0-05to (0-09to (831to (78-2to (80-7to (998-0to 1050-0) (27t02:9)
0-05) 0-09) 83.6) 78.8) 811)
Greece 41 -1.9% 0-05 0-10 83-8 783 81.0 1320 03
(3-9t04-3) (21to-17)  (0-04to (0-10to (83-6to (78-1to (80-8to (131:0t0 133:0) (03t00-3)
0-05) 0-11) 83.9) 78-4) 81.1)
Iceland 32 -1-4% 0-04 0-07 843 80-8 82:5 2:6 0-0
(31t03-4) (-1-7to-11) (0-04 to (0-07to (83-8to (80-4to (82:2to (2:5t027) (0-0t0 0-0)
0-05) 0-08) 84-6) 81.2) 82.8)
Ireland 33 -3:2% 0-04 0-06 843 80-8 82:5 356 0-2
(31t03-4) (34t0-2.9)  (0-04to (0-06 to (841to (806t (82-4to (35:0t036-1) (02t00-2)
0-04) 0-07) 84-5) 81.0) 827)
Israel 32 -3:2% 0-04 0-07 853 812 833 50-8 0-6
(31t03-4) (34t0-30)  (0-03to (0-07to (852to (81-0to (831to (50-1t0 51.5) (0-6t0 0-6)
0-04) 0-07) 85:5) 81:3) 83-4)
Italy 29 -2:8% 0-04 0-07 851 807 830 672:0 1.2
(2:8t03-0) (-3-0t0-27)  (0-04to (0-07to (85-1to (80-7to (82:9to (670-0to 675-0) (11t012)
0-04) 0-07) 852) 80-8) 83.0)
Luxembourg 28 -2:5% 0-03 0-06 851 812 832 43 0-0
(27t03:0) (-28t0-22)  (0-03to (0-06 to (84710 (808to  (82:9to (4110 4-4) (0-0t0 0:0)
0-04) 0:07) 85-5) 817) 83:5)
Malta 4.2 -2:8% 0-03 0-06 847 814 83.0 4-1 0-0
(4-0to 4-5) (-3:1to-2.5) (0-03to (0-06to (84-3to (81-0to (827to (3-9to4-2) (0-0t0 0-0)
0-04) 0-07) 85.1) 81.8) 833)
Monaco 37 -2-5% 0-05 0-10 831 779 80-4 05 0-0
(33t04-2) (-3:1to-1-8) (0-04 to (0-08to (821to (76-8to (79-6to (0-5t0 0-6) (0-0t0 0-0)
0-06) 0-11) 84-1) 79-0) 812)
Netherlands 3-8 -21% 0-04 0-06 836 80-4 82:0 170-0 0-7
(3:6t03-9) (-2:4t0-1-9)  (0-04to (0-06 to (835to (80-3to (81:9to (168-0t0 171.0) (0-6t007)
0-04) 0-06) 837) 80-5) 821)
Norway 23 -3:1% 0-04 0-06 846 814 830 435 01
(22t02:4) (33t0-2:9)  (0-04to0 (0-06 to (84-5to (812to (82:9to (43-0t0 44-0) (0-1t0 01)
0-04) 0-06) 84-8) 81:5) 831)
Portugal 33 -3:3% 0-04 0-10 84-8 79-0 82.0 120-0 03
(3-1t03-4) (-3:5t0-3-1) (0-04to (0-10to (847to (78-8to (81-9to (118-0t0 121.0) (0-3t0 0-3)
0-04) 0-10) 85.0) 791) 821)
San Marino 41 -2:1% 0-04 0-05 872 832 851 0-3 0-0
(3:6t047) (-28to-14)  (0-03to (0-04to0 (86:3to (82-1to (84-4to (03t00:3) (0-0t0 0-0)
0-04) 0-05) 88.1) 84-2) 85-8)
Spain 34 -2:0% 0-04 0-08 85.9 80-4 832 444-0 11
(33t035) (-21t0-18)  (0-04to (0-07 to (85-8to (80:3to (831to (442-0t0 446-0) (11t012)
0-04) 0-08) 85-9) 80:5) 832)

(Table 1 continues on next page)
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Under-5 Under-5 Probability of death aged  Life expectancy at birth Total deathsin 2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality ratein  Annualised Female Male Female Male Bothsexes  Both sexes Both sexes
2023 (deaths per  rate of change,
1000) 2000-23
(Continued from previous page)
Sweden 2:6 -2:0% 0-04 0-06 85-0 816 833 94-4 03
(2:5t027) (-22t0-1-8) (0-03to (0-05to (84-9to (81-5to (83-2to (93-6t0 95-3) (0-3t0 0-3)
0-04) 0-06) 851) 817) 83-4)
Switzerland 35 -2:3% 0-03 0-05 86-2 82:6 84-4 715 03
(33t03:6) (-2-5t0-2-0) (0-03to (0-05to (86-1to (82:4to (843to (70-8t0723) (0:3t00-3)
0-03) 0-05) 863) 82.7) 84-5)
UK 4-4 -1.7% 0-06 0-09 829 79-0 81.0 668-0 31
(4310 4-6) (-1-8t0o-15)  (0-06to (0-09to (82:9to (79-0to (80-9to (666-0to 670-0) (3-0t03-2)
0-06) 0-09) 83.0) 791) 81.0)
England 4.5 -1.6% 0-05 0-09 832 793 812 550-0 277
(4-3t0 4-6) (-1-8to-1-5) (0-05to (0-09 to (83-1to (79:2to (812to (547-0 to 552-0) (2:6t02-8)
0-06) 0-09) 83-2) 79+4) 813)
Northern Ireland 47 -1.6% 0:06 0-10 825 78-8 80-6 175 0-1
(42t053) (-21to-1.0)  (0-05to (0-10to (82:2to (78-4t0 (80-4to (171t017:9) (0110 0-1)
0-06) 0-11) 82:8) 79-1) 80-9)
Scotland 42 -1.9% 0-07 0-12 811 771 791 638 02
(3:8t0 4-6) (-2-4t0-1-4) (0-07to (0-11to (80:9to (76-8to (78-9to (62-8t0 64-8) (0-2t0 0-2)
0-08) 013) 81.4) 77-4) 793)
Wales 4-2 -1.7% 0-07 011 820 77-9 800 366 01
(3:5t04-9) (-2:5t0-0-9)  (0-06to (0-10to (81-4to (77-3to (79:5to (35-0t038-1) (0-1t0 0-1)
0-08) 0-12) 82:6) 78-6) 80-4)
Latin America and Caribbean ~ 18-3 -2:6% 0-09 017 790 73-0 76-0 3880-0 160-0
(18-0t018-6)  (-27to-2:5)  (0-09to  (0-17to (78-9to (72.9to  (76-0to  (3860-0t03900-0)  (158-0t0163-0)
0-09) 017) 79-1) 731) 76-1)
Andean Latin America 235 -2:4% 0-09 0-15 784 73-8 761 3900 27-0
(22710 24-4) (-26t0-22)  (0-09to (0-14to (78-1to (73-5to (75:9to (384-0t0395-0) (26-0t0 28-0)
0-10) 0-15) 78.6) 74-1) 763)
Bolivia 288 -4-0% 013 019 745 693 71:9 772 67
(27-3t030-4) (-43t0-3-8)  (0-13to (0-17to (73-9to (687 to (71-4to (74310 80-0) (6-4t07-1)
0-14) 0-20) 752) 70-0) 72:3)
Ecuador 283 -01% 008 016 799 736 767 102:0 84
(27110 29-5) (-03t002)  (0:07to (016to (79-6to (733to (76:5to (100-0 t0 103-0) (8110 8:8)
0-08) 017) 80-1) 73:9) 76-9)
Peru 192 -2:6% 0:09 013 79:0 753 771 2120 11.8
(17-9t0 20'5) (-3:0to-2:3) (0-08to (0-12to (78-6to (74-9to (76-8to (207-0t0 216-0) (11-0t0 12-7)
0-09) 014) 793) 757) 77-4)
Caribbean 359 -1:5% 0-15 021 738 69-0 714 429:0 285
(33-8t0381) (-1-8to-12)  (0-14to (0-20to (733to (68-4t0  (71-0to (418-0t0 441.0) (26-81030-3)
0-15) 0-22) 74-4) 69-6) 71-8)
Antigua and Barbuda 84 -2:5% 0-10 013 797 758 77-8 0-6 0-0
(77t093) (-29t0-2:0)  (0-09to (012 to (79-2to (74610 (77-1to (0-6t007) (0-0t0 0:0)
0-11) 0-15) 80-3) 76-9) 78-4)
The Bahamas 113 -2:1% 014 023 75-8 69-8 72-8 31 0-0
(10-7to 11-9) (-2:4t0-1-8) (0-13to (0-22to (75-2to (69-2to (72-4to (3-0t03-3) (0-0to0 0-0)
0-15) 0-24) 76-4) 70-5) 733)
Barbados 98 -21% 010 014 79-0 743 767 33 0-0
(91t010-4) (-24t0-18)  (0-09to (013 to (78-4to0 (73-7to (76:2to (31t034) (0-0t0 0:0)
0-10) 0-16) 79:5) 75:0) 771)
Belize 135 -37% 011 0-19 780 72:6 75-2 20 01
(12:6 to 14-4) (-40t0-33)  (0-10to (018to (773to0 (71-8to (747 to (1:9t02.1) (01t0 0-1)
012) 021) 787) 733) 75-8)
Bermuda 5.0 -2-8% 0-05 0-12 834 780 80-7 0-6 0-0
(47t053) (31t0-2:6)  (0-05to (0-11to (82:9to (77-5t0 (80-4to (0-6t0 0-6) (0-0t0 0-0)
0-06) 0-12) 83-8) 78:5) 81.1)

(Table 1 continues on next page)

12

www.thelancet.com Published online October 12, 2025

https://doi.org/10.1016/50140-6736(25)01330-3



Articles

Under-5 Under-5 Probability of death aged  Life expectancy at birth Total deathsin 2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality ratein ~ Annualised Female Male Female Male Both sexes  Both sexes Both sexes
2023 (deaths per  rate of change,
1000) 2000-23
(Continued from previous page)
Cuba 57 -1-8% 0-07 0-12 806 75-8 781 116-0 0-5
(5-1t0 6-2) (-23to-13) (0-06 to (0-11to (79-4 to (747 to (773to (107-0 to 125.0) (0-5t0 0-6)
0-08) 0-14) 817) 77:0) 78-9)
Dominica 93 -2:8% 010 016 787 738 76:1 07 00
(87t09-8) (-3-1to-25) (0-09 to (0-15to (78-2to (73-2to (75-7to (0-6t00-7) (0-0to0 0-0)
0-11) 0-17) 793) 74-4) 76:6)
Dominican Republic 236 21% 011 0-20 764 69-9 73-0 783 4-9
(21710 25-6) (-25t0-1.6)  (0-10to (019 to (75-8 to (69:3to (726 to (756 to 80-9) (45t053)
0-12) 0-21) 76-9) 70-6) 735)
Grenada 153 -1-1% 011 017 772 734 752 1-0 0-0
(133t017-4) (-17t0o-0-4)  (0-10to (0-15to (76-0to (721to (743to (0-9t01-1) (0-0t0 0-0)
0-13) 0-19) 783) 747) 76-0)
Guyana 286 -1-2% 0-17 0-29 725 65-8 69-0 6-8 0-4
(25:8t031-6) (-17t0-07)  (0-15to (0-26to (713to (64-3to (68-0to (6-4t07-3) (0410 0:5)
0-20) 032) 73-8) 67-0) 69-9)
Haiti 579 -2:6% 0-28 0-33 62-2 599 61-0 1260 20-4
(53-5t0 62:5) (-29t0-22)  (0-26to (0:30to (60-9 to (587to (60-2to (120-0 t0 133-0) (18-8t022.0)
0-31) 0-36) 63-3) 61-2) 61.9)
Jamaica 159 -2:5% 011 0-16 789 735 761 20-2 0-6
(14-0t0 17:7) (-31to-1.9)  (0-10to (014to0 (77-6 to (722to0 (752 to (18-9t0217) (05t007)
013) 0-18) 80-1) 74-8) 771)
Puerto Rico 82 -1.5% 0-06 0-15 845 77-3 81.0 342 01
(7-8t0 8:6) (-17t0-12)  (0-06to (015 to (84-2to (77-0to (80-7to (33-6 10 34-9) (0-1t0 0-1)
0-06) 0-16) 84-8) 777) 81-2)
Saint Kitts and Nevis 12:0 -2:6% 011 018 775 722 74-8 04 00
(113t0 12:7) (-29t0-24)  (010to (0-17to (76-9to (71-6to (74-4t0 (0-4t0 0-4) (0-0t0 0-0)
012) 0-19) 78-0) 72:8) 752)
Saint Lucia 10-6 -2:4% 0-09 017 80-2 74-8 77-4 13 0-0
(9-4t012:0) (-3-0t0-1.8)  (0-08to0 (0-15to (79-0to (73:5to (76:5to (12t01-4) (0-0t0 0-0)
0-10) 0-19) 813) 76-0) 783)
Saint Vincent and 113 -3:2% 0-12 019 779 727 751 1.0 0-0
the Grenadines (10-2t0 12:6) (37t0-27) (0-10to (0-17to (76-8to (71.5to (743to (1-0to11) (0-0to 0-0)
0-14) 0-22) 791) 74-0) 76-0)
Suriname 29.0 -11% 0-12 0-19 75-9 70-4 731 4.5 03
(27-8t030-2) (-13t0-0-9) (0-12to (0-18to (754 to (69:9to (72:8to (4-4t0 4-6) (0:3t00-3)
0-13) 0-20) 76-3) 70-9) 735)
Trinidad and Tobago 12.0 -3-9% 0-12 0-20 76-2 70-3 732 139 0-2
(11-4t012-7) (-41t0-36)  (0-12to (0-19to (75-8to (69-8to (72-8to (13-4t0 14-3) (0-2t00-2)
0-13) 0-22) 767) 70-8) 73:5)
Virgin Islands 6-8 -2:4% 0-09 0-23 81-6 717 76-4 1.0 0-0
(6-1t077) (30to-1-8)  (0-08to0 (021to (80-5to (703to (756 to (0-9to1-1) (0-0t0 0-0)
0-11) 0-26) 82.7) 731) 77-3)
Central Latin America 169 -23% 0-09 017 793 735 76-4 1550-0 632
(16:5t017-2) (-24t0-22)  (0-09to (017to (792 to (733to (76:3to (1530-0 to 1560-0) (62:0t0 64-6)
0-09) 017) 79:5) 73-6) 765)
Colombia 11.8 -3.9% 006 012 832 77-0 801 2670 86
(113to 12-4) (-4-1t0-3-7) (0-06 to (0-12to (83-0to (76-8to (80-0to (264-0t0 270-0) (8-2t09:0)
0-06) 0-13) 83-4) 772) 80-3)
Costa Rica 81 -22% 006 013 822 769 794 292 04
(7710 85) (-25t0-2:0)  (0:06to (012 to (81:9to (76-6to (79-2to (28-6 0 29-8) (0410 0-4)
0:07) 0-13) 82.4) 77:2) 797)
El Salvador 14-8 -2:9% 011 0-26 76-8 69:0 731 471 13
(13-8t015.9) (-33t0-26)  (0-10to (0-23to (76:1to (68-0to (725t0 (44910 49-3) (12t013)
012) 0-28) 77-5) 70-0) 737)

(Table 1 continues on next page)
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Under-5 Under-5 Probability of death aged  Life expectancy at birth Total deathsin 2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality ratein  Annualised Female Male Female Male Bothsexes  Both sexes Both sexes
2023 (deaths per  rate of change,
1000) 2000-23
(Continued from previous page)
Guatemala 235 -33% 013 021 755 70-8 732 885 80
(21:5t0 25-9) (-3-7t0-2-8) (011to (0-19to (74-4 to (69-6 to (72-4t0 (83-4t093-6) (7310 8-8)
0-15) 0-23) 76:5) 72:0) 74-0)
Honduras 103 -4-7% 0-09 0-15 77-6 74-4 761 47-5 2.5
(9-8t010-8) (-5-0to-4-5) (0-08to (0-14to (77-1to (73-9to (757 to (45-8t049-3) (2-4t02:6)
0-10) 0-16) 781) 75:0) 765)
Mexico 16-7 -2:1% 0-09 018 792 734 763 797-0 301
(16:3t017-1) (-2-2to-1-9) (0-09to (0-18to (79-1to (73-3to (76-2to (791-0to 802-0) (29:3t0 30-9)
0-09) 0-18) 79-4) 73:5) 76-4)
Nicaragua 137 -4-0% 0-09 016 792 741 767 294 17
(12-5t0 15-2) (-4-5t0-3-5) (0-08to (0-14to (78-1to (72-9to (75-9to (27-6t031:5) (1-6t01:9)
0-10) 0-18) 80-2) 751) 77°5)
Panama 14-4 -2:0% 0-07 0-12 819 76-6 792 226 1.0
(13-7t015:2) (22t0-17)  (0-06to (0-11to (81-4to0 (76-0to (78-8to (21-9t0 23-4) (0-9t0 1-0)
0-07) 013) 823) 771) 79°5)
Venezuela 312 1-4% 011 021 753 68-2 71-8 218-0 9.7
(29410 33-0) (11to16) (0-10to (019 to (747 to (67-5t0 (713to (209-0 t0 226-0) (91t010-2)
0-12) 0-22) 75-9) 68-9) 72:2)
Tropical Latin America 136 -3-8% 0-09 0-17 80-1 734 76-8 1510-0 417
(13-0to 14-1) (-4-0to-3-7) (0-08 to (0-17to (80-0to (73-2to (76-7to (1500:0 to 1520-0) (40-0t0 43-5)
0-09) 0-18) 80-2) 73-6) 76-9)
Brazil 134 -3:9% 0-08 017 802 735 769 1470-0 398
(12-8t0 14-0) (-4-2t0-3-7) (0-08to (0-17to (80-0to (73-3to (76-8to (1460-0 to 1480-0) (381t0415)
0-09) 0-18) 803) 737) 77-0)
Paraguay 18-0 -13% 011 019 76-2 70-0 73:0 429 1.9
(16:9t019-1) (-1-6to-1.0) (0-10to (0-18to (75-6 to (69:3to (72-5to (41210 44-7) (1-8to21)
0-12) 0-21) 76-9) 70-8) 735)
North Africa and Middle East 236 -3-4% 0-09 0-13 754 721 737 3420-0 280-0
(22-7t0 24-5) (-3-5t0-3-2) (0-09 to (0-13to (75-0to (71-8to (73-4to (3340-0t0 3500-0) (269-0t0 290-0)
0-10) 0-14) 757) 72'5) 74-0)
Afghanistan 52-5 -31% 014 0-16 69-0 681 685 1780 70-6
(47710 57-6) (36t0-27)  (012to (01410 (6770 (670t0  (67-6t0 (168-0t0 188-0) (64-1t077-6)
0-16) 0-18) 70:3) 69-3) 69-3)
Algeria 183 -3:0% 0:09 0-12 77:6 745 76:0 2320 16-0
(17-5t019-1) (-33t0o-2:8)  (0-08to (0-11to (77-1to (74-1to (757 to (225-0t0 239:0) (15-3t016-7)
0-09) 013) 782) 750) 763)
Bahrain 65 -31% 006 0-09 791 759 77-2 47 01
(59t07-3) (36t0-25)  (0-05to (0-07to (78-0to (74-9to0 (76:5t0 (43t051) (01t0 0-1)
0-07) 0-10) 80-2) 77-0) 78-0)
Egypt 19-8 35% 012 0-17 711 691 70-0 681.0 513
(17-9t0 22:0) (-40t0-3:0)  (0-10to (015 to (69:9to (680to  (69-2to (628010 738-0) (46:2t057-2)
0-14) 0-19) 722) 70-2) 70-8)
Iran 11-8 ~41% 0-05 010 806 772 788 3650 120
(111to 12-4) (-4-4to-3-9) (0-05to (0-09 to (80-1to (76-7to (78:5to (352:0t0379-0) (113t0127)
0-06) 0-11) 81.1) 77-7) 792)
Iraq 21.8 -3-4% 0-14 0-21 74-2 683 711 2240 20-2
(211t022°5) (36t0-32)  (0-12to (019to (73-5to0 (677 to (706 to (216:0t0 232:0) (19-5t020-9)
0-15) 022) 74-8) 69-0) 715)
Jordan 131 -4-2% 0-06 0-09 80-4 769 785 409 30
(12:3t013-8) (-4-5t0-3-9) (0-05to (0-08to (79-9to (76-4to (78-1to (39:7t042-3) (2-8t03-1)
0-06) 0-09) 809) 77+4) 78-8)
Kuwait 83 -2:4% 0-04 0-06 817 80-9 811 92 04
(7-8t087) (-2-7to-2-1) (0-04to (0-06to (81-2to (80-4to (80-7to (8:9t09-4) (0-4t0 0-4)
0-04) 0-07) 823) 81-4) 81.5)

(Table 1 continues on next page)
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Articles

Under-5 Under-5 Probability of death aged  Life expectancy at birth Total deathsin 2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality ratein ~ Annualised Female Male Female Male Both sexes  Both sexes Both sexes
2023 (deaths per  rate of change,
1000) 2000-23
(Continued from previous page)
Lebanon 20-2 -0-8% 0-07 0-12 809 76-8 789 30-4 1.6
(18-0t022:6) (-13t0-0-2) (0-06 to (011to (79-8to (75-6to (781to (28-2t0327) (1.5t01-8)
0-08) 0-14) 82:2) 781) 797)
Libya 30-3 0-5% 0-16 0-16 70-0 70-3 701 495 35
(28-8t031.9) (0-2t0 0-7) (0-15to (0-15to (69-2to (697 to (69-5to (47-71t051-6) (3-3t037)
0-17) 0-17) 70.7) 709) 707)
Morocco 17-6 -4-3% 014 013 72-8 733 73:0 280-0 8.9
(16-1t019-1) (-47t0-39)  (012to (012 to (71-8to (72:5t0 (723to (262:0t0 300-0) (8:2t09-7)
0-16) 0-15) 73-8) 74-2) 737)
Oman 81 -27% 0-05 0-09 795 752 77:0 123 07
(7610 8-8) (-31to-2-4)  (0-04to (0-08to (78-6to (74-4to (764 to (11.7t0 13-0) (0-6t00-7)
0-05) 0-10) 803) 759) 77°5)
Palestine 25-4 01% 0-15 031 72:0 607 65-9 381 33
(24-0to0 27-0) (-0-2t0 0-4) (0-14to (0-29to (712to (59-4to (64-9to (36-0to0 40-4) (3-2t03:6)
0-16) 033) 72-7) 62-0) 66-9)
Qatar 54 -3:9% 0-03 0-05 824 80-6 814 32 02
(4-8106-2) (-4-4t0-33)  (0-03to (0-04to (813to (79-6 to (80-6to (3-0t03:5) (01t00-2)
0-04) 0-05) 83.5) 81.6) 821)
Saudi Arabia 109 -3:4% 0-08 011 756 73-8 745 987 4-7
(10-0t0 11.9) (39t0-3.0)  (0-07to (0-10to (74-6 to (73-0to (73-9to (93-0t0 104-0) (43t052)
0-09) 012) 76:5) 74-6) 751)
Sudan 266 -5-8% 016 0-20 705 67-3 68-9 242-0 227
(24-0t029-4) (-63t0-53)  (0-14to (0-181to (693to (662t0  (68.0to (226-0t0 259-0) (20-4t025-1)
0-18) 0-22) 71.7) 68.5) 69-7)
Syria 103 -3:0% 0-08 012 771 739 754 939 27
(9-8t010-9) (-3-2t0-2-8) (0-07to (0-11to (76-6to (73-4to (75-0to (90-2to0 97-5) (2:5t02:8)
0-08) 013) 77-6) 74-4) 75-8)
Tunisia 294 -1-6% 0-07 012 77-9 734 756 777 45
(28:1t0307) (-1-8to-1-4) (0-06 to (0-11to (77-5to (72:9to (753to (75-5t079-9) (4-3t04-7)
007) 0-12) 78-4) 73-8) 759)
Turkiye 17-9 -37% 0-07 011 783 739 761 5950 183
(16-5t019-4) (-4-1t0-3-3) (0-06 to (0-10to (77-2to (72.9to (75-3to (552:0to 643-0) (16-9t019-8)
0-08) 012) 79-4) 74-9) 76-8)
United Arab Emirates 52 -33% 0-03 0.04 79:6 80-2 801 142 04
(4710 5-6) (-37t0-28) (0-03to (0-04to (78-9to (79-5to (79-6to (133t015-2) (0-4t0 0-4)
0-04) 0-05) 80-4) 80.9) 80-6)
Yemen 328 -37% 0-09 0-16 74-2 694 717 1480 342
(29-8t036-4) (-41t0-3-2) (0-07to (0-14 to (72.9to (68-4to (70-8to (140-0to 158-0) (30:9t0 37-9)
0-10) 0-18) 75-3) 70-6) 72-5)
South Asia 35-9 -3-6% 0-14 0-18 724 70-1 712 12500-0 1130-0
(33-4t038-3) (-3-9to-3-3) (0-12to (0-16 to (71-5to (69-1to (70-5to (11800-0 to (1060-0 to 1210-0)
0-16) 0-20) 73-3) 71.-0) 71-9) 13200.0)
Bangladesh 311 -4-2% 0-15 016 712 71.0 711 1090-0 103-0
(27-8t034-9) (-47t0-37) (0-13to (0-14to (70-1to (69:9to (70-2to (1020-0 to 1160-0) (917 t0 116-0)
0-17) 0-19) 722) 72:2) 71-8)
Bhutan 281 -4-5% 016 0-16 72:4 72:9 72:6 50 03
(25:6t031-1) (-50t0-4-0)  (0-14to (014 to (712 to (71710 (71-8to (47t053) (03t0043)
0-18) 0-19) 73-6) 741) 73-5)
India 321 -3-9% 0-13 018 730 70-2 716 9850-0 6920
(28-9t035:6) (-4-4to-3-5) (0-11to (016 to (71-8to (69-1to (70-8to (9200-0 to 10500-0) (623-0t0 768-0)
0-15) 0-20) 74-1) 713) 72:4)
Nepal 29:0 -43% 011 017 751 719 735 1800 167
(26:0t032-0) (-4-8t0-3-8) (0-09 to (0-15to (74-0to (70-7to (72:7to (169-0t0192-0) (15-0t0 185)
012) 0-19) 763) 73-1) 74-4)

(Table 1 continues on next page)
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Under-5 Under-5 Probability of death aged  Life expectancy at birth Total deathsin 2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality ratein  Annualised Female Male Female Male Bothsexes  Both sexes Both sexes
2023 (deaths per  rate of change,
1000) 2000-23
(Continued from previous page)
Pakistan 525 -2:6% 018 0-18 70-1 70-0 70-0 1370-0 3220
(47-8t057-2) (31to-22)  (0-15to (016 to (68-8to (68-7to (69-1to (1300-0 to 1450-0) (292:0t0 352:0)
0-20) 0-21) 713) 712) 70-9)
Southeast Asia, east Asia, and 152 -4-2% 0-07 013 80-2 74-8 774 16100-0 329-0
Oceania (14-6t015-9)  (-4-5t0-4-0)  (0-07to (0-12to (79-6to (741to  (76:9to  (15300-0to (315-0 to 344-0)
0-08) 0-14) 81.0) 75:6) 78.0) 17000-0)
East Asia 4.9 -87% 0-04 0-10 82:6 775 80-0 11100-0 534
(4510 55) (-91to-82)  (0-04to (0-08to (81:7to (76-5to0 (79-2to (10300-0t011900-0)  (48-6t059-3)
0-05) 0-11) 83-6) 78.6) 807)
China 4.7 -8:9% 0-04 0-10 82.8 77:6 801 10700-0 48-9
(42t05-2) (-9-4t0-84)  (0-04to (0-08 to (81-8to (766t0  (793to (9830-0t011500-0)  (44-1t0547)
0-05) 0-11) 837) 787) 80-8)
North Korea 135 -5-5% 0-10 018 76:0 713 737 2300 39
(1220 15.0) (-7-4to-41)  (0-08to (0-15to (74-9to (70-2to (73-0to (211-0t0 248-0) (35t04:3)
0-11) 0-20) 77-1) 72:5) 74-6)
Taiwan* 45 -2-4% 0-05 013 839 773 80-5 2050 0-6
(430 4.7) (-27t0-22)  (0-05to (0-12to (83-7t0 (772to0 (80-4to0 (203-0t0 208-0) (0-6t007)
0-05) 0-13) 84-0) 775) 80-6)
Oceania 32:6 -1-8% 0-22 0-25 67-8 65-6 666 99-0 145
(29-8t035-5) (-22to-14)  (0-20to (0-23t0 (66:9to (64710 (66:0to (947 t0103-0) (13-3t015-8)
0-24) 0-27) 68-6) 66-6) 67:3)
American Samoa 113 -2:0% 0-16 024 74-4 68-0 70-9 0-4 0-0
(102t012°5) (-25t0-15)  (014to (0-21to (732to0 (668t (70-0to (0-4t0 0-4) (0-0t0 0:0)
0-18) 0-27) 755) 69-2) 718)
Cook Islands 83 -3:0% 0-12 023 765 697 72:9 01 0-0
(7-81t08:8) (-33t0-2:8)  (0-11to (0-21to (759 to (69-0to (72:5t0 (0-1t00-2) (0-0t0 0-0)
0-13) 0-24) 77-1) 70-4) 73-4)
Federated States of 128 -3-5% 0-19 0-31 70-9 637 67-0 09 0-0
Micronesia (12-1t0 13-5) (-3-8t0-3-2) (0-18to (0-29to (70-3to (63-0to (66-5to (0-8t00-9) (0-0to 0-0)
0-20) 0-33) 715) 64-2) 67-4)
Fiji 223 -0-1% 0-21 0-25 695 66-0 67.7 8.4 0-4
(212t023-5) (-0-4t0 0-1) (019 to (0-24to (68:9to (65-4t0 (673to (81t087) (0-4t00-4)
0-22) 0-27) 70-0) 66-5) 68-1)
Guam 153 0-8% 012 022 795 719 755 12 0-0
(14-5t016:3) (0-5t011) (0-11to (0-21to (78-9to (71-3to (75-0to (12to1-2) (0-0to 0-0)
0-12) 0-24) 80-0) 72:5) 759)
Kiribati 373 -2:3% 0-16 0-24 74-5 67-6 712 0-7 01
(35:5t039-2) (-2:6to-2-1) (0-15to (0-23to (73-7to (66-8to (70-7 to (0-7t0 0-7) (0-1t0 0-1)
0-17) 0-26) 75-2) 683) 717)
Marshall Islands 173 -32% 0-31 0-33 65-2 631 641 0-4 0-0
(16-4t018-3) (35t0-3-0)  (0-29to (0:31to (64-5to (62:4t0  (636to (0-3t0 0-4) (0-0t0 0:0)
033) 0-36) 65-9) 637) 64-6)
Nauru 25.8 -2:5% 036 0-48 611 57.2 59.0 01 0-0
(24-5t027-1) (-28t0-23)  (034to (0-46 to (60-4to (56-5to (585to (0-1t0 0-1) (0-0t0 0:0)
038) 0:51) 61.7) 57:9) 59-6)
Nive 109 -2:3% 0-16 0-24 74-8 695 723 0-0 0-0
(103to 11.5) (-2-6to-2-1) (0-15to (0-22to (74-2to (68-8to (71-8to (0-0to 0:0) (0-0to 0:0)
017) 0-25) 754) 70-2) 72-8)
Northern Mariana Islands 124 -1-0% 0-14 0-21 72-8 69-0 70-8 0-4 0-0
(117t 13-1) (-13t0-07)  (0-13to (0-20to (723to0 (685t0  (70-4to (0-4t00-4) (0-0t0 0:0)
0-15) 0-23) 73-4) 697) 712)
Palau 226 -11% 018 021 702 677 689 0-2 0-0
(21-4 10 23-9) (-14t0-0-8)  (0-17to (0-20to (69-6to (67:2to (68-4t0 (0210 0-2) (0-0t0 0:0)
0-20) 0-23) 70-8) 68-4) 69:3)

(Table 1 continues on next page)
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Articles

Under-5 Under-5 Probability of death aged  Life expectancy at birth Total deathsin 2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality ratein ~ Annualised Female Male Female Male Both sexes  Both sexes Both sexes
2023 (deaths per  rate of change,
1000) 2000-23
(Continued from previous page)
Papua New Guinea 359 -2-1% 0-22 0-23 67-0 65-8 663 70-9 128
(32:6t039-4) (-2:6to-1-6) (0-20to (0-21to (65-8to (64-6to (65-5to (66-8to 74-9) (11-6 to 14-1)
0-25) 0-27) 68-2) 67-1) 67-2)
Samoa 15-8 -2:2% 0-15 0-22 745 709 72:6 1-4 01
(14910 16-6) (-24t0-19)  (0-14to (0-20to (73910 (70-2to (721to (13t01-4) (0-1t0 0-1)
0-17) 0-23) 751) 71.6) 731)
Solomon Islands 92 -2-8% 029 038 66-2 61.9 637 7-0 0-2
(8:6t097) (-3-0t0-25) (027t (036 to (65-5to (613to (633to (6:8t07-3) (0210 0-2)
0-30) 0-41) 66-8) 62:6) 64-2)
Tokelau 10-4 -31% 011 0-15 761 747 754 0-0 0-0
(9-9t0 11-0) (-3-4t0-2:9)  (0-10to (0-14to (75:5t0 (74110 (74-9to (0-0t0 0-0) (0-0t0 0-0)
0-12) 0-16) 767) 75-4) 75:8)
Tonga 10-9 -2:0% 0-17 0-20 729 70-4 717 0-7 0-0
(103t011-5) (22to-17)  (0-15to (018to (723t0 (69-7to (713to (0710 0-8) (0-0t0 0-0)
0-18) 0-21) 73-6) 71-0) 722)
Tuvalu 22:6 -4-1% 0-25 0-39 66-8 60-4 633 01 0-0
(21:5t023.9) (-44t0-3-8)  (0-23to (0:37to (66-2to (597 to (62:8to0 (0-1t0 0-1) (0-0t0 0-0)
0-27) 0-41) 67-4) 61-1) 63-7)
Vanuatu 155 -2:4% 018 0-32 733 67-4 703 19 01
(14-6t016-3) (-27to-2-1) (0-17to (0-30to (727to (66-6 to (69:7to (1-8t02:0) (0-1t0 0-1)
019) 0:34) 74-0) 68-2) 70-8)
Southeast Asia 24-2 -2-8% 0-13 0-21 762 701 731 4940-0 261-0
(23-0t0255) (-30t0o-25)  (0-12to (0-20to (75710 (696t (727to (4810-0t0 5090-0) (249-0t0 276.0)
014) 0-22) 767) 70-7) 73:5)
Cambodia 220 -6:1% 014 0-20 752 70-8 731 102-0 7-8
(19-8 0 24-2) (-6:6t0-56)  (0-12to0 (0-18to0 (741to0 (69:5to (72:2to (95-9t0109-0) (7110 87)
0-16) 0-22) 763) 72:0) 73:9)
Indonesia 265 -3-1% 0-15 0-20 752 70-0 725 1880-0 116-0
(23-9t029-4) (-3-6t0-2:6)  (0-14to (0-18to (74-0to (68710 (71-5to0 (1750-0 t0 2010-0) (105-0 t0 129-0)
017) 0-23) 76-4) 713) 73:4)
Laos 464 -43% 0-21 0-25 67-2 652 66-1 603 7-8
(41-4t0 51-6) (-48t0-3-8)  (019to (0-22to0 (66:0to (63-9to (652to (567 t0 63-9) (6:9t0 8-7)
0-24) 0-28) 68-4) 66-5) 67-0)
Malaysia 73 -1-2% 0-09 0-15 785 74-6 76-4 192-0 32
(6:7t07-9) (-16t0-07)  (0-08to (0-15to (78-1to (742 to (761to (186-0 t0 197-0) (3-0t03-5)
0-10) 0-16) 78.9) 751) 767)
Maldives 145 -3-9% 0-05 0-07 771 752 761 19 01
(13-7t0 15:5) (-41t0-3-6) (0-04to (0-06to (76-5to (747 to (75:7to (1:.9t02:0) (0-1t0 0-1)
0-05) 0-07) 77-6) 757) 76-4)
Mauritius 145 -1:0% 011 0-21 77-6 703 73-8 129 0-2
(1370 15-4) (-13t0-07)  (0-10to (01910 (77110 (698to  (735to (12:5t013-2) (02t00-2)
0-11) 0-22) 78-0) 70-8) 74-2)
Myanmar 42-4 -2:9% 018 033 69-4 61.6 654 568-0 467
(38210 46-8) (-3-4t0-2-4)  (016to0 (030to (68-2to (60-1to (64-4t0 (534-0to 609-0) (42:0t051.7)
0-21) 037) 70-5) 63-0) 66-4)
Philippines 26-8 -1.1% 0-12 0-21 754 68-9 721 6620 534
(24-9t028:9) (-1-4t0-07) (0-12to (0-20to (75-1to (68-6to (71-9to (655-0to 669-0) (49-5t0 577)
0-12) 0-21) 75-6) 69-2) 72:2)
Seychelles 127 -1-1% 0-10 0-18 785 722 751 0-8 0-0
(121t013:3) (-13t0-0-9)  (0:09to (0-17to (781to (717to (74710 (0-8t00-8) (0-0t0 0-0)
0-10) 0-19) 79-0) 72.7) 75:4)
Sri Lanka 85 -2:8% 008 016 79-5 73:6 766 1820 22
(8:0t0 9-0) (-31t0-2:5)  (0:07to (0-15to (792 to (733to (76-4to (178-0t0 185-0) (21t02-4)
0-08) 016) 79-8) 73-9) 76-8)

(Table 1 continues on next page)
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Under-5 Under-5 Probability of death aged  Life expectancy at birth Total deathsin 2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality ratein  Annualised Female Male Female Male Bothsexes  Both sexes Both sexes
2023 (deaths per  rate of change,
1000) 2000-23
(Continued from previous page)
Thailand 7-8 -3:2% 0-09 0-21 814 737 775 592-0 4-0
(7410 83) (35t0-3-0)  (0-08to (0-21to (812to (73-410 (773t0 (586-0t0 598-0) (3:8t042)
0:09) 021) 817) 739) 77°7)
Timor-Leste 349 -3:-8% 0-17 0-17 701 696 69-9 91 1-4
(31-4t038-1) (-43t0-34)  (016to (0-15to (68-9to (684t0  (69:0to (8:5t097) (13t01-6)
0-20) 0-20) 713) 70-9) 70-8)
Viet Nam 11-8 -37% 0-10 018 802 719 761 677-0 177
(10-6t013-2) (-42t0-31)  (0-08to (016 to (79-0to (70-6 to (75:2to (629-0t0 723-0) (15:9t0 19-9)
0-11) 021) 81.5) 73-2) 77-1)
Sub-Saharan Africa 67-7 -3-3% 0-24 0-28 66-1 622 64-2 8910-0 2640-0
(67-1t0683)  (33to-32) (0-23to (0-27to (65-8to (620to  (64-0to  (8830-0t09000-0)  (2620-0to 2670-0)
0-24) 0-29) 66-4) 62-5) 64-4)
Central sub-Saharan Africa 663 -33% 028 0-31 635 60-0 618 1170-0 3230
(64-9t0 67-8) (35t0-31)  (0-26to0 (0-29to (62710 (59-3to (613to (1140-0 to 1200-0) (316-0to 331-0)
0-30) 033) 64-4) 60-8) 62:4)
Angola 569 -4-1% 0-22 0-32 67-9 60.7 643 2450 71.0
(55:1t0 587) (-4-4to-3-9) (0-20to (0-29to (66-6to (59-5to (633to (235-0to 256-0) (68:7t073-3)
0-25) 0-35) 69-1) 62-0) 65-2)
Central African Republic 1080 -17% 0-39 0-39 559 543 55-0 77-4 29.7
(105-0t0112:0)  (2:0to-1.5)  (0-36to (0-35to0 (54-6to (53-2to (54-2to (74610 80-2) (28-8t0307)
0-43) 0-42) 57-1) 55-4) 55-9)
Congo (Brazzaville) 499 -2:7% 0-29 0-30 645 629 637 431 77
(482t0514) (30t0o-25)  (027to (0-27to (633to (617 to0 (62-8to0 (41110 45-2) (7-4t07-9)
0:33) 0:33) 65-8) 64-1) 64-6)
DR Congo 67-8 -32% 0-29 0-31 626 60-0 613 780-0 210-0
(657 t0 70-0) (35t0-3-0)  (0-26to0 (02810 (61-4to (58-9to (60-5to (750-0to 810-0) (2040 t0 218.0)
0-32) 0-34) 63-8) 61-1) 622)
Equatorial Guinea 50-9 -3-6% 0-33 0-40 639 586 613 116 21
(49210 527) (-3-8t0-33)  (030to (0-37to0 (62:5t0 (572to (60-4to (11-0t012-2) (2:0t02-2)
0-36) 0-44) 65-2) 59-8) 62-3)
Gabon 35-8 -2-5% 0-26 0-26 67-8 66-4 67-0 14-3 17
(34-6 t037:0) (27t0-23)  (0-24to (0-23to (66-6to (65210 (662 to (135 t0 15:0) (17t01-8)
029) 0-29) 69-0) 67.7) 67-9)
Eastern sub-Saharan Africa 55-4 -3-8% 023 0-28 67-3 633 652 3060-0 7920
(54-8t056-1) (3-8to-37)  (0-23to (0-27to (66:9to (62:9to0 (64-9to (3010-0to 3110-0) (783-0to 801-0)
0-24) 0-29) 67.7) 637) 65-5)
Burundi 793 -3-1% 0-25 0-30 642 59-8 61-8 114-0 399
(76:9to 82:0) (-3:3t0-2-9) (0-22to (0-27 to (63-1to (58-6to (61-0to (110-0 to 118-0) (38-6t041-3)
027) 033) 65-4) 61.0) 62:6)
Comoros 45-4 -2:4% 010 012 784 743 763 43 1.0
(43-9t0 46-8) (26t0-21)  (0-08to (0-11to (77-2t0 (731to (755 to (4110 4°5) (1-:0t01-1)
0-11) 0-13) 79'5) 755) 77°1)
Djibouti 472 23% 0-22 0-24 69-9 67-2 684 8.5 17
(45-6t0 49.0) (-25t0-2:0)  (020to (02210 (68-7to (66-0t0  (67-4t0 (8-1t0 8-9) (1:6t017)
0-24) 0-27) 712) 68-5) 693)
Eritrea 573 -2:1% 0-28 0-30 64-5 613 629 585 119
(55-4t059-2) (-23to-1-8) (0-25to (0-28to (63-2to (60-0to (61-9to (55-8to 61.4) (11-5t0 12-3)
031) 0-33) 65-8) 62:5) 63-8)
Ethiopia 53-4 —42% 0-24 0-27 667 63-0 647 7930 192:0
(51-9t0 55-2) (-4-4t0-40)  (0-22to (0-24to0 (655 to (61-8to (63-9to (758-0to 828-0) (186-0t0 198-0)
0-27) 0-30) 67-9) 64-1) 65-6)
Kenya 345 -3-8% 0-20 0-24 717 682 699 280-0 41-2
(33-4t0357) (-40t0-35)  (018to (0-21to (70-5to (66:9to  (69-0to (266-0t0 294-0) (39-9t0 42-6)
0-22) 0-26) 73:0) 69-4) 70-8)

(Table 1 continues on next page)
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Under-5 Under-5 Probability of death aged  Life expectancy at birth Total deathsin 2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality ratein ~ Annualised Female Male Female Male Both sexes  Both sexes Both sexes
2023 (deaths per  rate of change,
1000) 2000-23
(Continued from previous page)
Madagascar 592 -2:3% 0-26 0-28 639 612 625 2310 585
(5720 61-2) (-26t0-21)  (0-23to (0-26to (62:8t0 (60-1to (61710 (221-0 to 241-0) (565 t0 60-6)
028) 0-31) 65-0) 622) 633)
Malawi 550 -4:5% 031 036 643 597 620 156-0 339
(532t056-7) (-4-8t0-43)  (0-28to (03310 (63-0to (585to (61-1to (149-0t0 163-0) (32:8035.0)
0-34) 039) 65-6) 60-8) 62.8)
Mozambique 61-6 -3:9% 0-22 0-30 67-7 62-0 64-9 232-0 737
(59-8t0 63-4) (-41t0-37)  (0-20to (0-27to (66-6to (60-8to (64-0to (223-0t0 2410) (715 t0 76-0)
0-24) 034) 68.9) 632) 657)
Rwanda 52-2 -5-0% 0-22 0-30 67-6 61-8 64-8 101-0 191
(50-5t0 53-9) (-52to-47)  (0-20to (0-27to (66-5t0 (607 to (64-0to (967 t0 106-0) (18:5t019-8)
0-24) 0-34) 68.7) 63-0) 65-6)
Somalia 82:6 -32% 0-20 0-25 67-0 62:6 64-8 174-0 75-6
(79:9t0 85-2) (34t0-3:0)  (018to (0-23to (65-9to (61:6to (64-1to (169-0t0 180-0) (73-0t078-1)
0-22) 0-27) 68-1) 637) 65-6)
South Sudan 105-0 -0-9% 0-32 0-38 59-0 54-1 56-4 104-0 32:4
(102:0t01080)  (-11to-07)  (0-29to (035t (57-8to (52:9to (555 to (100-0t0 109-0) (313t0335)
0-35) 0-42) 60-2) 55-4) 57-2)
Uganda 539 -4-1% 0-23 0-29 681 631 65-6 290-0 861
(52:1to0 55-5) (-43t0-3-9)  (0-21to (0-26 to (66-9to (61-9to (64-8to (278-0t0 301:0) (83-3t0 88-8)
026) 032) 69-3) 64-3) 66-5)
Tanzania 437 -4-4% 018 0-22 711 67-8 69-4 3630 90-0
(42:310 451) (-47t0-42)  (016to (0-20to (70-0to (666t  (686t0 (347:0t0 379-0) (87110 92:8)
0-20) 0-25) 72:2) 68-9) 703)
Zambia 50-9 -4-3% 0-33 0-37 62-6 60-4 615 147-0 341
(49-3t0 52:5) (-4-5to0-4-0) (0:30to (0:34to (61-3to (59-1to (60-6to (141-0to 154-0) (33-:0t035-2)
0-37) 0-40) 63-8) 61-6) 62:3)
Southern sub-Saharan Africa 40-8 -2:5% 0-24 0-34 69-0 62-9 66-1 760-0 702
(40-1to 41-4) (-2:6t0-23) (0-24to (0-33to (687to (62-6to (65-8to (750-0 to 770-0) (69-0to071-3)
0-25) 035) 69-4) 63-2) 66-3)
Botswana 245 31% 0-20 0-26 727 67-4 701 171 12
(23-8t0253) (-33t0-3-0)  (019to (02410 (72:0to (6670 (696 to (16:6 t0 17-6) (12t01:3)
0-21) 0-27) 733) 67-9) 70-5)
Eswatini 49-4 -2:0% 038 0-42 624 58.8 60-8 11.8 14
(47-8t0 51.1) (-22to-17) (0-35to (0:39to (61-0to (57-4to (59-7to (11-2to 12-4) (13to1-4)
0-42) 0-46) 63-9) 60-2) 61-8)
Lesotho 625 -2:4% 0-39 0-48 60-4 553 579 228 2:6
(60-8t0 64-4) (26to-211)  (0-36to (0-44to (59-1to (53-9to (56-9to (21-6 t0 24-0) (2:6t027)
0-43) 0-53) 61.8) 567) 58-8)
Namibia 383 -2:6% 0-25 0-33 691 634 66-4 215 2:6
(372t039-4) (-27t0-2:4) (02410 (0:31to (685to0 (62:6t0  (65:9to (21-0t0 22:1) (2:5t02:6)
0-26) 0-35) 69-8) 64-1) 66-9)
South Africa 349 -2:8% 023 034 697 633 665 5720 373
(34-1t035-6) (-2.9t0-2:6)  (0-23to (0-34to (69-4t0 (63-0to (66:3t0 (564-0t0 580-0) (36:5t0381)
0-24) 0-35) 70-1) 63-5) 66-8)
Zimbabwe 54-1 -2:0% 0-26 0-30 684 63-8 663 1150 251
(52:3t0 55-8) (-22to-17)  (0-23to (027 to (67-1to (62:5t0 (653to (110-0 to 121-0) (2420 25-9)
0-28) 033) 697) 651) 67-2)
Western sub-Saharan Africa 80-4 -31% 0-22 0-25 655 623 63-9 3920-0 1460-0
(79-2t0 81:6) (33t0-30)  (0-21to (0-24to (65-0to (61-8to (63-5t0 (3850-0t0 3990-0) (1430-0 to 1480-0)
0-24) 0-27) 66-0) 62:8) 64-3)
Benin 66-6 -2-8% 0-18 0-26 69-2 634 66-2 957 335
(64-3t0 687) (-3:1to-2:6) (0-17to (0-24to (68-1to (62-3to (65-3to (92:3t0 99-5) (32:4t0347)
0-20) 0-29) 70-3) 64-6) 67-0)

(Table 1 continues on next page)
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Under-5 Under-5 Probability of deathaged  Life expectancy at birth Total deathsin2023  Total deaths among
mortality mortality 15-59 years, 2023 in 2023 (years) (thousands) children <5 years in
2023 (thousands)
Mortality ratein  Annualised Female Male Female Male Bothsexes  Both sexes Both sexes
2023 (deaths per  rate of change,
1000) 2000-23
(Continued from previous page)
Burkina Faso 56-0 -4-9% 0-16 0-22 70-1 65-4 677 1580 54-4
(54-210 57-9) (-51to-47)  (014to (0-20to (69-1to (643to (67-0to (152:0to 164-0) (52:6t056-2)
0-18) 0-24) 712) 66-5) 68-5)
Cabo Verde 25.5 -3-0% 0-09 017 785 72:8 757 2:9 0-2
(24-6t026-4) (-33t0-27) (0-08to (0-16 to (77-6to (71-8to (74-9to (2:7t03-0) (0:2t0 0-2)
0-10) 0-20) 79:5) 73-9) 76-4)
Cameroon 682 -2:9% 0-28 0-28 62-9 611 62-0 262-0 74-4
(65:9t070-3) (32t0-27)  (0-25to (0-25t0 (617to (599t0  (61-2to (252:0t0 273-0) (71-8t076:8)
0-31) 0-31) 64-0) 622) 62:8)
Chad 1040 -2:3% 029 031 597 567 580 199:0 94-2
(101-0 to 107-0) (-2-5t0-2-0) (0-26 to (0-28to (58-6to (55-6 to (57-3to (193-0t0 205-0) (91-4to0 97-1)
0-32) 035) 60-8) 57.8) 58-8)
Cote d'lvoire 69-8 -2:7% 0-25 0-26 66-2 626 643 237-0 76-8
(67-6t071-8) (-2:9to-2.5) (0-22to (0-24to (65-0to (61-4to (63-4to (228-0t0 247-0) (743t079-1)
027) 0-29) 67:3) 637) 65-1)
The Gambia 54-5 -2:5% 0-21 0-23 68-6 661 67-3 16-0 4-2
(52:9t0 56-2) (-27t0-22)  (0-19to (020to (67-4t0 (649t0  (665to  (154t016.7) (4110 4-4)
0-23) 0-25) 697) 67-2) 68.0)
Ghana 43-6 -3-5% 0-25 0-30 680 629 65-4 2400 391
(42:210 45:0) (37t0-32)  (0-22to (0-27to (66:9to (617to (64610 (228-0t0 252:0) (37-8t0 40-4)
0-27) 034) 69-2) 64-0) 66-3)
Guinea 80-6 -3:0% 0-26 0-27 63-4 61-8 625 120-0 40-9
(78-2t0 83-1) (-32t0-27)  (0-24to (0-24to (623to (60-6t0  (617to (115-0to 124-0) (39-6t0 42:3)
029) 0-30) 64-6) 62.9) 633)
Guinea-Bissau 729 -33% 0-30 0-30 61-9 605 61-2 175 52
(707 t0751) (35t0-3-0)  (0-27to (0-27to (60-7to (59-4to (60-4to (16-8t018-1) (51t0 5-4)
0-33) 0-34) 63.0) 61-6) 62.0)
Liberia 837 -3-5% 0-28 0-28 627 60-4 615 483 14-4
(81:3t0 86-3) (37t0-33) (026t (0-26to (61:5t0 (593to  (60-7to (46-4t050-2) (13-9t014-8)
0:31) 031) 63-9) 61:5) 623)
Mali 86-9 -3-4% 0-24 0-25 64-9 62-4 63-6 198.0 888
(84210 897) (-36t0-31)  (0-22to (0-23to (63-8to (612to (62810 (192-0 t0 205-0) (86-0t0 917)
0-27) 0-28) 66-1) 63-5) 64:3)
Mauritania 415 -27% 0-20 0-20 68-8 67-5 681 281 57
(40-1t0 42:9) (29to-2-4)  (018to (018to (67:6to (665t0  (67-4to (26-81029-4) (5510 5-9)
023) 022) 69-8) 68-6) 68-8)
Niger 117.0 -2:9% 023 024 60-6 582 592 272:0 143.0
(113-0t0121:0)  (-32t0-27)  (0-21to (0-21to (59-4to (57-1to (58-4to (264-0t0 282:0) (138-0t0 148-0)
0-25) 0-26) 616) 59.3) 60-0)
Nigeria 85-6 -3:2% 0-21 0-24 65-9 631 64-5 1780-0 718:0
(83210 88-2) (-35t0-3-0)  (0-19to (0-21to (64-9to (61-9to (63710 (1720-0 t0 1850-0) (697-0 to 740-0)
0-23) 0-26) 67-1) 64-1) 65-3)
S&o Tomé and Principe 349 -3:6% 017 0-20 721 68-6 703 12 0-2
(33-8t0361) (-3:9to-3-4) (0-15to (0-17to (71-0to (67-4to (69-5to (12to1-3) (0-1t0 0-2)
0-19) 0-22) 732) 697) 71:2)
Senegal 430 -4-3% 017 0-20 717 685 70-1 102-0 243
(41-6 to 44-4) (-46t0-41)  (015to (0-17to (707 to (67-4t0  (69-2to (98310 107-0) (23:5t0251)
0-19) 0-22) 72:9) 697) 70-8)
Sierra Leone 1030 -31% 0-28 032 60-8 573 589 78-4 25-4
(99:5 to 106-0) (-3-3t0o-2-9) (0-25to (0-29to (59-6to (56-1to (58-0to (75-4to 81.5) (24-6t026-3)
031) 0-35) 61-9) 58:5) 59-7)
Togo 61-8 -2:9% 0-24 0-28 66-2 62-8 645 62-8 14-7
(59:9t0 63-9) (-31t0-2:6) (0-22to (0-25to (65-1to (61-6to (63-7to (60-0to 65-6) (14-2t0 15-2)
0-26) 030) 67-4) 63-9) 65-4)

Data in parentheses are 95% uncertainty intervals. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study. *UN convention recognises Taiwan as a province of China.

Table 1: Under-5 mortality rate (2023), rate of change in under-5 mortality (2000-23), probability of death between those aged 15-59 years (2023), life expectancy at birth (2023), total
number of deaths among children younger than 5 years, and total number of deaths among all ages (2023) globally and for GBD super-regions, regions, and countries and territories
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Figure 2: Annual change in number of deaths, for broad age groups and all ages combined, 1970-2023

Annual change is defined as the difference between the number of deaths in the current year and the preceding year. The y-axis scales differ by age group. The large
change in the age groups 5-14 years and 15-39 years between 1994 and 1995 was due to deaths during the Rwandan genocide. The large change in the age groups
15-39 years, 40-59 years, and =60 years between 2020 and 2022 was due to deaths during the COVID-19 pandemic. GBD=Global Burden of Diseases, Injuries, and

Risk Factors Study.

males in sub-Saharan Africa. Over the entire study
period, the absolute number of deaths in children
younger than 1 year declined more than in any other age
group, although there were still more deaths in those
younger than 1 year in 2023 than in any of the 5-year age
groups younger than 60 years.

Age-standardised mortality rates
In 2023, the global age-standardised all-cause mortality
rate was 701-5 (95% UI 689-2-713-1) deaths per 100000,
a 66-6% (65-8-67-3) decline from 1950, when the rate
was 2098-3 (2067-1-2129-8) deaths per 100000
(appendix 2 table S3A). Global age-standardised mortality
rates in 2023 were significantly lower for females (595-9
[582-0-610-5] per 100000) than for males (822-1
[801-9-841- 5] per 100 000; appendix 2 tables S3B and S3C).
At the GBD super-region level, age-standardised mortality
rates in 2023 were highest in sub-Saharan Africa (1132.7
[1119-7-1147-6] per 100000) and lowest in the high-
income super-region (443-1 [442-0—444-3]; appendix 2
table S3A). Between 1950 and 2023, the largest decline in
age-standardised all-cause mortality rate occurred in
southeast Asia, east Asia, and Oceania (78-1%
[76-7-79-5] decrease), while the smallest decline occurred
in central Europe, eastern Europe, and central Asia (47-0%
[46-1-47 - 8] decrease; appendix 2 table S3A).

Among the GBD countries and territories with
populations greater than 1 million, the Central African

Republic (1712-9 [95% UI 1630-3-1801-3] per 100000),
South Sudan (1611-1 [1528-8-1696-8] per 100000), and
Chad (1578-6 [1502-5-1662-1] per 100000) had the
highest age-standardised all-cause mortality rates in 2023
(appendix 2 table S3A). The lowest age-standardised
all-cause mortality rates occurred in Singapore
(301-3 deaths [296-3-306-6] per 100000), Switzerland
(335-1 [331-6-338-4] per 100000), and Japan (340-8
[340-1-341- 5] per 100000; appendix 2 table S3A). Over the
entire 1950-2023 study period, age-standardised mortality
rates declined in all 204 countries and territories.

Age-specific mortality rates
For the global populations younger than 15 years and
those aged 40 years and older, all-cause mortality rates
across the human lifespan broadly declined between
1950 and 2019, and between 2021 and 2023 (figure 4). This
pattern was generally consistent across super-regions,
with short-term anomalies for events such as war, natural
disaster, and famine.”® One notable exception to broad
trends was increased mortality in sub-Saharan Africa
during the 1990s and 2000s due to the HIV/AIDS epidemic
in the absence of antiretroviral therapy. Variations in
mortality levels and trends across super-regions and over
time were observed in those aged 15-39 years, an age
group particularly susceptible to mortality shocks.
Between 1950 and 1990, age-specific mortality rates
broadly decreased at the regional level (figure 5A). The
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Figure 3: Age-specific deaths by sex and GBD super-region, in 1950 (A), 1990 (B), 2010 (C), and 2023 (D)
The number of female deaths (left side) can be compared to male deaths (right side) by age group for four distinct years. The x-axis scales differ by year. Different
colours show GBD super-regions. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.

largest relative decreases (measured by percentage change)
were generally observed in the under-5 age groups (as well
as in those aged 5-14 years in some regions), the extent of
which was less steep in central, eastern, and western
sub-Saharan Africa. Increases in mortality rates were
observed in eastern Europe in those aged 40-59 years as
well as a very small increase in eastern sub-Saharan Africa
in those aged 15-19 years. These trends masked substantial
variation across countries and territories. Between
1950 and 1990, countries in the sub-Saharan Africa super-
region generally had smaller declines in age-specific
mortality than other countries, with the median country or

territory in sub-Saharan Africa experiencing a smaller
annualised rate of decline than the least-improved country
or territory in any other super-region for infants aged
28-364 days and children aged 14 years (figure 6A). The
largest variation in annualised rate of change (ARC)
between countries in a single super-region among children
and adolescents aged 5-9 years and 10-14 years occurred
in north Africa and the Middle East, whereas in those aged
15-19 years and 20-24 years the largest ARC variation was
in Latin America and the Caribbean (figure 6A). In adults
aged 35-59 years, nearly all the countries and territories
with positive ARCs (ie, increasing mortality) were in
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Figure 4: All-cause mortality
rates globally and by GBD
super-region across the
lifespan in females and
males, 1950-2023

Mortality rates are expressed
as the number of deaths per
1000 population. GBD=Global
Burden of Diseases, Injuries,
and Risk Factors Study.
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(Figure 5 continues on next page)

central Europe, eastern Europe, and central Asia or in
sub-Saharan Africa (figure 6A).

Age-specific mortality also generally decreased between
1990 and 2011 across regions, but with several key
exceptions (figure 5B, figure 6B). Under-5 mortality rates
decreased most sharply in east Asia (75-9% decline),
with large declines across all regions except for

southern sub-Saharan Africa (6-0% decline). Notable
increases in age-specific mortality occurred in
eastern Europe in those aged 25-49 years (with smaller
increases in those aged 50-79 years) and in
southern sub-Saharan Africa in those aged 5 years and
older. Between 2011 and 2023, under-5 mortality rates
again decreased most sharply in east Asia (67-7% decline)
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and conversely decreased the least in high-income
North America (6-5% decline; figure 5C). High-income
North America, Andean Latin America, and the Caribbean
saw increases in mortality rates for all age groups
between 5-14 years and 40-49 years (figure 5C). High-
income North America had the largest increases in
mortality rates for those aged 5-14, 25-29 years, and

(Figure 5 continues on next page)

30-39 years (increases of 11-5%, 31-7%, and 49-9%,
respectively; figure 5C). Eastern Europe saw the largest
increases in mortality rates for those aged 15-19 years
and 20-24 years (53-9% and 40-1%, respectively), while
north Africa and the Middle East saw small increases in
those aged 20-24 years and 25-29 years (9-8% and 4- 0%,
respectively; figure 5C). Regions in sub-Saharan Africa

www.thelancet.com Published online October 12,2025 https://doi.org/10.1016/50140-6736(25)01330-3



Articles

26

C
o(:z’,@} & & @0@ '@g@@ bﬁ“ 4 o ,,)o;\@ @ﬁ@% C)Oﬁu@c’ o) g Q‘e’b@

& P I S i & A L Y 5 s ¥

Andean Latin America -11.9% -16.2% -9.2% 23% 1.7% 10.6% 13.8% 9.8% 5.0% 2.0% 1.2% 16.7%

East Asia _ -45.7% -29.1% -28.8% -33.6% -31.1% -21.3% -22.0% -24.0% -5.2%

South Asia -25.3% -28.6% -36.5% -46.4% | -37.0% -35.9% -29.5% -23.4% -16.1% -7.7% -14.5% -4.0%

North Africa and Middle East -17.1% -18.7% | -25.6% -7.5% -4.9% 9.8% 4.0% -2.1% -15.7% -16.3% | -12.4% 72%

High-income Asia Pacific -30.3% -31.0% -42.1% -43.9% -16.1% -15.1% -20.4% -21.6% -18.9% -23.6% -7.7% 3.1%
Southeast Asia -15.2% -15.3% -20.6% -23.5% -16.5% -13.7% -12.1% -83% -3.5% -4.2% -14.6% -6.0%

Central Latin America -14.3% -14.3% -17.9% -7.7% -9.2% -9.3% -6.0% -0.6% 5.5% -0.3% -3.5% -0.1%
Tropical Latin America -24.9% -30.6% -32.7% -23.7% -18.5% -4.9% 0.4% -5.2% -11.8% -12.3% -10.7% -5.5%
Western sub-Saharan Africa -16.6% | -21.7% -28.8% | -24.6% | -13.7% -23.2% -241% | -182% | -13.6% | -13.0% -13.2% -6.2%
Eastern sub-Saharan Africa -20.4% | -255% | -34.8% | -35.3% -19.5% | -23.7% -26.8% | -28.0% | -25.1% -222% | -14.4% -8.4%
Central sub-Saharan Africa -22.0% | -24.6% | -31.5% -28.6% | -18.9% | -21.4% | -202% | -14.9% | -10.6% -9.1% -10.9% -3.0%
Southern Latin America -207% | -27.6% | -35.8% | -28.7% | -22.4% -8.1% -5.5% -7.4% -9.9% -14.4% | -11.1% -3.5%
Central Asia 52% 11% -12.4% -22.2% -12.6% | -24.0% | -342% | -35.9% | -25.2% -24.5% | -36.8% -7.2%

Oceania -15.6% -19.3% -23.7% -17.2% -13.9% -10.2% -6.8% -4.7% -3.5% -1.8% -4.8% -2.0%

Central Europe -32.4% -31.3% -35.0% -28.8% -23.2% -19.9% -10.3% -1.9% -18.5% -22.7% -12.6% -3.7%

Western Europe -7.6% -102% | -14.1% -5.7% -6.6% -4.4% -5.3% 2.2% -9.3% -11.5% -6.5% -1.0%

Southern sub-Saharan Africa -14.7% -263% | -32.4% | -45.0% | -21.2% -31.7% -431% | -48.6% | -38.4% | -24.6% | -15.8% -7.3%
Caribbean -2.3% -21.0% -23.2% 3.8% 27.2% 20.9% 11.3% 6.8% 16.3% 6.3% 5.9% 6.3%

Australasia -21.7% -22.8% -24.5% -21.7% -25.6% -10.9% -14.9% -14.0% -9.8% -7.8% -13.2% -7.6%

High-income North America -11.0% -9.0% -6.5% 11.5% 17.8% 13.1% 31.7% 49.9% 14.6% -0.2% -0.1% -2.8%
Eastern Europe -37.3% -39.2% -41.1% -1.9% 53.9% 40.1% -1.6% -19.2% -20.2% -21.7% -27.4% -12.5%

Percentage change, 2011-2023
J Qe\ﬂ/ Qe\e//\ Qe\e/ e\o Do\ b§\° ;,)Qa\e De\o ’§\B < a\eL Qm n\o B‘}Qu\e Q (,) Qo\o Qe\e/\ Do\s% o o\nQ S\QQ 0o\o
fof x°b S &°L '@L L@‘\so\e'”oo\a@ o oo\n“oo\o oe\e De\o oS Q\J‘O o
/qg\ogpe\i/\s\ib a\ec) o\b bpo\n;’) do Q\° ~ RS “) N s*S /\Q o\h

Figure 5: Percentage change in age-specific mortality rates by GBD region, 1950-1990 (A), 1990-2011 (B), and 2011-2023 (C)

Percentage change for a year range is calculated as the difference in the estimates between the second year and the first year, divided by the estimate in the first year.
The boxes range from blue (indicating a decrease in mortality rate between the 2 years), to yellow (indicating no or minimal change between the 2 years), to red
(indicating an increase in mortality rate between the 2 years). Darker colours represent a more substantial change. GBD regions are listed in descending order by
greatest increase in life expectancy from 1950 to 2023. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.

saw declines in neonatal mortality during this period that largest annual declines in age-specific mortality on

ranged from 14-7% in southern sub-Saharan Africa to
22-0% in central sub-Saharan Africa (figure 5C). At the
national level in 2011-23, countries in south Asia had the

average in every age group from birth up to age 19 years
(figure 6C). In each 5-year age group between 30 years
and 74 years, every super-region had at least one country
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Figure 6: Distribution of ARC in age-specific mortality rates across countries and territories by GBD super-region, 1950-1990 (A), 1990-2011 (B), and 2011-2023 (C)
Percentage change for a year range is calculated as the difference in the estimates between the second year and the first year, divided by the estimate in the first year. The boxes represent the middle

50% of the distribution (25th and 75th percentiles), the horizontal line in the boxes indicates the median, and the whiskers show the middle 95% of the distribution (2-5th and 97-5th percentiles).

GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.

or territory with a positive ARC (ie, an increase) in age-
specific mortality, with the exception of South Asia in age
groups 45-49 years, 50-54 years, 65-69 years, and
70-74 years. In age groups older than 75 years, countries
in central Europe, eastern Europe, and central Asia had
the largest annual decreases in mortality on average.
The sub-Saharan Africa super-region saw the largest
changes in estimated age-specific mortality rates
compared to previous estimates in GBD 2021.”? On
average across countries and territories over the
1950-2021 time period, mortality rates for all sexes aged

5-14 years were 87-3% higher than estimated in
GBD 2021, while mortality rates for females aged
15-29 years were 61-2% higher than previously estimated.
Conversely, mortality rates for all sexes aged 50 years and
older were 13-2% lower than GBD 2021 on average across
countries and territories over the 1950-2021 time period.

Life expectancy

Female global life expectancy at birth increased
from 51-2 (95% UI 50-6-51-7) years in 1950 to 76-3
(76-0-76-6) years in 2023, an increase of 25-1
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Figure 7: Life expectancy at birth across GBD super-regions and SDI quintiles in females and males, 1950-2023
The different colours represent GBD super-regions in the top row and SDI quintiles in the bottom row. The decline in life expectancy in 1960 for the southeast Asia,
east Asia, and Oceania super-region (purple line) was due to famine. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study. SDI=Socio-demographic Index.

(24-5-25-7) years, while male life expectancy increased
by 23-6 (23-0-24-2) years over the same period,
from 47.9 (47-4-48-4) years to 71-5 (71-2-71-8) years
(figure 7; tables 2, 3). Global trends mask substantial
heterogeneity between GBD super-regions. In 2023, life
expectancy varied from 83.7 (83.7-83.7) years for
females and 78-5 (78-5-78-6) years for males in the
high-income super-region to 66-1 (65-8-66-4) years for
females and 62-2 (62-0-62-5) years for males in
sub-Saharan Africa (figure 7; tables 2, 3). Super-regional
life expectancy progressed inconsistently over the study
period, with stagnation in central Europe,
eastern Europe, and central Asia between 1970 and 2000,
and in sub-Saharan Africa between 1980 and 2000;
these super-regions saw no substantial improvement in
life expectancy over these periods. By contrast, the
largest absolute increase in female life expectancy
occurred in south Asia, nearly doubling between
1950 and 2023, from 38-8 (37-3-40-3) years to 72-4
(71-5-73-3) years, an increase of 336 (31-7-35-4) years.
For males, the largest absolute increase occurred in
southeast Asia, east Asia, and Oceania between

1950 and 2023 (from 44-2 [43-1-45-2] years to 74-8
[74-1-75-6] years, an improvement of 30-6
[29-3-32-1] years). The smallest improvements
occurred in males in central Europe, eastern Europe,
and central Asia (an increase of 11-0 [10-6-11-4] years,
from 58-8 [58-6-59-0] years to 69-9 [69-5-70-1] years).
Among countries and territories with populations
greater than 1 million, female life expectancy at birth
varied in 2023 from 875 (87-3-87-8) years in Singapore
t055-9 (54-6-57-1) yearsin the Central African Republic,
as did male life expectancy, from 83 -1 (82-9-83-4) years
in Singapore to 54-1 (52-9-55-4) years in South Sudan
(tables 2, 3).

Mortality and life expectancy during the COVID-19
pandemic and recovery periods

The number of deaths for all ages and sexes combined
in 2023 represents a 8-9% (95% UI 7-2-10-6) decrease
from the COVID-19 pandemic era high of 65-9 million
(65-6-66-3) deaths in 2021, but an 8-9%
(6-8-11-0) increase from 2019 (55-2 million [54-8-55-5];
appendix 2 table S5A). Measured by percentage change
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Figure 8: Patterns of location-specific changes in life expectancy during and following the COVID-19 pandemic (2019-22)
The life expectancy pattern is based on whether life expectancy increased (+) or decreased (-) between two adjacent years. The + or - after 2019 compares 2019 to 2020, the + or - after 2020 compares
2020 to 2021, and the + or - after 2021 compares 2021 to 2022. For example, the - after 2019 indicates that life expectancy was lower in 2020 compared to 2019. The Other category corresponds to

the remaining 2 life expectancy patterns not otherwise listed.

in number of deaths, the largest post-pandemic recovery
occurred in Tunisia, Bolivia, and Peru, where the number
of deaths declined by 37-4% (35-7-39-1), 36-8%
(35-1-38-5), and 36-0% (34-6-37-4), respectively,
between 2021 and 2023. In total, 162 countries and
territories experienced a decrease in deaths over this
pandemic recovery period. The number of deaths
increased in the remaining 42 countries and territories,
with the largest increases occurring in Palestine (101-9%
[91-1-113-9]), the United Arab Emirates (14-2%
[6-7-22-1]), and Japan (12-1% [11-9-12-3)).

Globally, age-standardised mortality rates increased
by 14-0% (95% UI 13-1 to 14-9) from 2019 to 2021, and
subsequently declined by 12-4% (10-9 to 13-9) from
2021 to 2023 (appendix 2 table S3A). Super-regional
rankings remained unchanged between 2019 and 2023.
Between 2019 and 2023, the largest declines occurred in
central Europe, eastern Europe, and central Asia (3-4%
[2-1 to 4-4] decrease) and sub-Saharan Africa (3-2%
[1-7 to 4-5] decrease), while little to no increase occurred
in the high-income super-region (2-4% [2-2 to 2-7));
southeast Asia, east Asia, and Oceania (1-8%[-3-8t07-5]);
and Latin America and the Caribbean (0-7% [0-1 to 1-4]).
In the pandemic recovery period (2021-23), age-
standardised mortality rates improved for 194 (95-1%) of

204 countries, with the largest declines occurring in
Tunisia (40-3% [38-7 to 41-9] improvement),
Malawi (39-6% [35-3 to 43-9] improvement), and
Namibia (38-7 [37-5-39-9]). Among the remaining
ten countries and territories, the largest increases in age-
standardised mortality rates between 2021 and 2023 were
in Palestine (25-1% [20-3 to 30-5]), Japan (4-7%
[4-5 to 5-0]), and New Zealand (4-3% [2-8 to 5-8]).
194 (95-1%) of 204 countries and territories saw at least
partial recovery from the pandemic by 2023, with nearly
two-thirds (125 [61-3%] of 204) recovering to pre-
pandemic (2019) levels (appendix 2 table S3A).

At the global level, the ARC in life expectancy was 0-5%
(95% UI 0-5 to 0-5) between 2000 and 2019, and -1-3%
(-1-4 to —1-2) between 2019 and 2021 (appendix 2
table S4A), reflecting a decline in overall life expectancy
from 76-3 (76-2 to 76-4) years for females and 71-4
(71-3 to 71-5) years for males in 2019 to 74.7
(74-6 to 74.8) vyears for females and 69-3
(69-2 to 69-4) years for males in 2021 (appendix 2
tables S4B, S4C). Between 2021 and 2023, the ARC
was 1-3% (1-1to 1-5), rising to 76-3 (76-0 to 76-6) years
for females and 71-5 (71-2 to 71- 8) years for males in 2023
(appendix 2 tables S4B, S4C). These estimates
demonstrate a decline in life expectancy in the 2020-21
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g pandemic period followed by a recovery to 2019 levels
é - N ° N - - . by 2023 (figure 7). That said, the impact of the COVID-19
a © < W © o - 2 pandemic on life expectancy varied across the world. The
- 2 R . g ARC during the pandemic years (ie, rates of change from
9 o = . .
] gi e "5E oD Nga . 2019 to 2020 and 2021) varied from -2-7% (-2-8to-2-7) in
SES| RER 8e8 RBR RER REX REBR 2 Latin America and the Caribbean to just —0-6%
g 2 2 (-0-8 to —0-4) in southeast Asia, east Asia, and Oceania
- L - 2 . 2 N 2 _NEN (appendix 2 table S4A). Likewise, the largest post-
= A 0 Ro3c wdR ST .
S 2| nRT 8 98¢0 P v8R 98¢ E pandemic life expectancy rebound occurred in
5 Latin America and the Caribbean (ARC 2-7% [2-6 to 2-7]
g g in 2021-23), while the smallest rebound occurred in
o . . .
R % o 5 3 i@ o 3 southeast Asia, east Asia, and Oceania (0-4% [0-0 to 0-8]
5 1 T 5 .
g in 2021-23).
> % . .
- 2 2 At the national level, 157 (77-0%) of 204 countries and
g g = 2 2 2 2 2 = o . . . .
§ S lanamnhmg oog o anm T 2 territories experienced life expectancy declines over the
FLEIRE 383 685 RRa REa RRe 8 i i i
SEF| NER VS 9elh CER NER SER 2 2020-21 pandemic period compared to 2019 (appendix 2
s 2 £ table S4A). The largest absolute declines occurred in
2 5 .
5 S| 28 2 2 8 2 g £ Malawi (a decrease of 5-6 [95% UI 5-1-6-1] years),
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Figure 9: National life expectancy at birth versus SDI, and expected life expectancy based on SDI, in females and males, in 1950, 1990, and 2023

Life expectancy at birth is shown for 204 countries and territories coloured by GBD super-region. Transparent points in all plots show every fifth year between
1950, 2015, and 2023 in the first two columns. The black line represents the expected life expectancy at birth based on SDI, and the shaded area corresponds to
95% uncertainty intervals. The labelled countries are those mentioned in the Results section for having the highest or lowest value of a mortality indicator.
GBD=Global Burden of Diseases, Injuries, and Risk Factors Study. SDI=Socio-demographic Index.

territories had decreased life expectancy in all years
from 2019 to 2022: Belarus, Canada, Finland, Germany,
Portugal, Puerto Rico, and Ukraine. Finally, 11 countries
had decreased life expectancy in 2019-20, increased life
expectancy in 2020-21, and decreased life expectancy
again in 2021-22: Andorra, Chad, Eritrea, France,
Iceland, Ireland, Italy, Malta, North Korea, San Marino,
and Spain. These varying trajectories were observed
within and across superregions. Countries in
sub-Saharan Africa generally had decreases in life
expectancy in 2019-20 and 2020-21, followed by an
increase in 2021-22, or had a decrease in 2019-20
followed by increases in 2020-21 and 2021-22.
Countries that had increased life expectancy from
2019 to 2020 before decreasing in 2021 and 2022 were
largely found in the high-income super-region and in
southeast Asia, east Asia, and Oceania.

Estimated life expectancy versus expected life
expectancy based on SDI

Over the 1950-2023 study period, life expectancy at birth
was broadly positively associated with SDI level (figure 7,
table 4). Likewise, between 1950 and 2023, both life
expectancy and SDI increased in all 204 countries and

territories. However, there was considerable variation in
the relationship between national-level life expectancy
(as estimated), and the life expectancy that would be
expected solely on the basis of the SDI level for that
country (figure 9). In other words, some countries and
territories performed better or worse on life expectancy
compared to what would be expected based on that
location’s level of social and economic development.
Overall, in 2023, 123 (60-3%) of 204 countries and
territories overperformed (ie, estimated life expectancy
was higher than expected based on SDI), while the
remaining 81 had lower estimated life expectancy than
expected based on SDI.

For females in 2023, the super-regions with the largest
proportion of countries and territories with a higher than
expected life expectancy were the high-income super-
region (32 of 36 countries and territories above expected),
Latin America and the Caribbean (24 of 33), and
central Europe, eastern Europe, and central Asia (18 of 29;
table 2). Meanwhile, the largest proportion of countries
and territories with lower than expected life expectancy
were found in southeast Asia, east Asia, and
Oceania (24 of 34 countries and territories below
expected), sub-Saharan Africa (29 of 46), and
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south Asia (three of five). At the national level, the largest
positive difference between estimated and expected life
expectancy in females in 2023 was in Somalia (125 years;
ie, it had the largest absolute overperformance in
estimated life expectancy compared to SDI-expected life
expectancy). Among countries and territories with
populations greater than 1 million, the largest negative
difference was in Eswatini (-12-4 years; table 2).

Estimates for males had some overlap with females,
but with notable differences, especially at the super-
region level (figure 9; table 3). For males, the largest
proportions with better than expected life expectancy
were in south Asia (five of five countries and territories),
the high-income superregion (33 of 36), and
north Africa and the Middle East (15 of 21), while the
largest proportions with worse than expected life
expectancy were in central Europe, eastern Europe, and
central Asia (18 of 29), southeast Asia, east Asia, and
Oceania (19 of 34), and sub-Saharan Africa (24 of 46).
The country with a population greater than 1 million
with the largest positive difference between estimated
and expected life expectancy in males in 2023 was
Somalia (11-3 vyears), while the largest negative
difference was in Equatorial Guinea (-11-4 years;
table 3).

Discussion

Main findings

This novel demographic analysis identified several key
trends in all-cause mortality across age, location, and
time. First, life expectancy and mortality have largely
recovered to pre-COVID-19 pandemic levels, with
essentially no difference in life expectancy or age-
standardised mortality rates between 2019 and 2023 at
the global level and in approximately two-thirds of
countries and territories. That said, these broad patterns
mask considerable heterogeneity in life expectancy and
mortality trajectories during and following the pandemic
at the national level. We also found that mortality patterns
in recent years (2011-23) varied by age group and
location, including widespread declines in the under-5
age group, with the largest declines occurring in
east Asia; decreases in those aged 5-19 years across
nearly all regions except for eastern Europe, high-income
North America, and the Caribbean; and the largest
increases in those aged 20-39 years occurring in high-
income  North  America. These and other
age-location-specific findings indicate that mortality rates
in certain populations are substantially higher or lower
than previously estimated by GBD, UNPD, and other
major demographic studies. In particular, we identified
higher than previously estimated mortality rates in
sub-Saharan Africa for adolescents and young adult
females, as well as lower than previously estimated rates
mortality in older age groups in sub-Saharan Africa,
reflecting advances in our modelling approach to

incorporate previously unusable and more readily
available and reliable data sources.

Data availability and gaps

While the completeness of death registration has
continuously increased globally since 1950, this progress
has not been observed in all GBD super-regions. Civil
registration and vital statistics are overwhelmingly scarce
in sub-Saharan Africa, contributing to wide uncertainty for
many estimates in this super-region. While South Africa
has the best functioning VR system in the region, many
others do not report any deaths from a central VR system.
Developing and strengthening VR systems in these
nations is crucial to improve data availability and quality to
inform more accurate demographic and health estimates.”
Although establishing fully complete death registration is
the long-term goal, a short-term focus on establishing
sample registration systems that are representative at the
national level is one way to improve data availability and
quality with less investment of money and time, while
continuing to scale up national systems.* Development of
such systems is currently underway in Sierra Leone,”
Mozambique,” and Zambia.* Systems such as these will
be able to provide more timely data, which is imperative
for tracking emerging health events such as the COVID-19
pandemic if they are able to capture all deaths.
Furthermore, releasing VR data as soon as possible, even
in a preliminary state, is useful to inform trends in most
recent years. Our new methodology allows incorporation
of provisional data at large aggregation scales, such as
yearly total deaths, which aids timeliness and relevancy of
estimates.

Additionally, many countries and territories would
benefit from collecting data from other sources, such as
nationally representative surveys. For the 2020-23 period,
49 countries and territories had no available data on
under-5 mortality, and 67 countries and territories had no
available nationally representative data on mortality in
those older than 15 years, predominantly in sub-Saharan
Africa. However, funding of these collection efforts is in
a concerning state, with the most prominent source of
survey data in low-income and middle-income countries,
the USAID Demographic and Health Surveys (DHS)
Program, having had its operations suspended potentially
permanently.* These data are crucial to inform health
estimates; for 33 countries and territories, DHS has been
the source of the majority of their data since 2000, with
many of these countries and territories having high
mortality and poor health outcomes, such as the
Central African Republic and South Sudan. Losing these
surveys in the coming years is of major concern to the
estimation of demographic indicators and several other
health metrics.

Long-term mortality trends
Many agencies and researchers have used mortality
trends since 1950 to understand the global landscape of
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health trajectories.””® One notable example is the UN
Sustainable Development Goal (SDG) target 3.2 of an
under-5 mortality rate of no more than 25 deaths
per 1000 livebirths by 2030.* Progress on this target has
varied considerably between countries and territories,
with notable declines over the study period, but
69 of 204 countries and territories (as of 2023) are not on
track to reach this target based on their trajectory of
under-5 mortality rate between 2010 and 2023 (appendix 2
table S2A). To accelerate progress in these locations,
reducing global inequities in access to high-quality
health care, particularly maternal, neonatal, and child
health services; vaccines; safe water, sanitation, and
hygiene; and other essential health programmes and
policies will be crucial, with greater funding and attention
paid to the populations most affected by under-5
mortality.”®” The substantial achievements in reducing
under-5 mortality over the past several decades® are
being threatened by the suspension of USAID—the US
government contributed 22-6% of all development
assistance for health in 2023“—and cuts to other funding
sources, such as UK foreign aid.# To maintain progress
or even prevent reversals in under-5 mortality in high-risk
populations, it will be imperative to mitigate the effects
of these funding cuts, while also expanding other
funding streams such as those from non-governmental
organisations.

Although not all countries are on track to meet the
SDG targets for under-5 mortality rates, the emphasis
placed on policies and funding to address neonatal and
under-5 mortality around the world has led to much
larger improvements in the under-5 mortality rate over
the past 25 years than in older children (aged 5-14 years),
adolescents (aged 15-19 years), and young adults (aged
20-39 years). In particular, we found that mortality rates
in those aged 5-14 years for both males and females and
those aged 15-29 years for females in sub-Saharan Africa
were  higher  than  previously  Dbelieved in
sub-Saharan Africa, primarily due to the additional data
included from complete birth histories. These data
indicate higher mortality in those aged 5-14 years, which
increased estimates for these ages directly and increased
estimates for those aged 15-29 years indirectly through
modelled age correlations. We also identified trends of
substantively increasing mortality since 2011 in those
aged 20-39 years in parts of North and Latin America,
particularly the USA, Canada, Mexico, and Brazil. Our
findings on mortality in these age groups illustrate that
the current narrative on global mortality patterns does
not follow the best available findings, and that prevailing
approaches and policy priorities for mortality reduction
around the world must shift to better address the current
reality.

High mortality rates in children and adolescents aged
5-14 years in sub-Saharan Africa are heavily influenced
by the particularly high rates of respiratory infections
and tuberculosis, other infectious diseases, and

unintentional injuries, for which we estimated
approximately double the mortality rate in 2021 in this
study compared to GBD 2021.** Meanwhile, mortality
rates in females aged 15-29 years in sub-Saharan Africa
are affected most by higher than previously estimated
rates of maternal mortality and, to a lesser extent, road
injuries and meningitis.”®* By contrast, high mortality
rates in the population aged 20-39 years in
North and Latin America reflect high and persistent rates
of so-called deaths of despair—a category of deaths due
mainly to suicide, drug overdoses, and alcoholism driven
by economic, social, and psychological factors.* Policy
makers in these locations should thus prioritise policies
that improve access to care and address the social
determinants of health for these age groups in particular.

The different age patterns in mortality identified in this
study largely reflect the methodological improvements in
as well as access to and use of more, different, and
timelier data sources than was previously possible in
demographic modelling. In particular, we have used data
from complete birth histories for the first time to model
adolescent and young adult mortality, while in adult age
groups we have stopped using less reliable sibling history
data and are now also using HDSS data for older ages.
Our novel approach to modelling all-cause mortality—
and the capacity of this approach to incorporate more
timely all-age VR data—gives us better insight than ever
before into historical and recent trends as well as the
current state of mortality across ages, sexes, and
locations.

Mortality experiences during the COVID-19 pandemic

Our global analysis of age-standardised mortality rates
and life expectancy during and after the COVID-19
pandemic reveals a nuanced view of health outcomes
influenced by various factors. The post-pandemic period
marked a substantial recovery in age-standardised
mortality rates for 192 of 204 countries and territories,
with substantial declines in mortality in countries such
as Peru, Tunisia, and Namibia, and with complete
recovery to 2019 levels in nearly two-thirds of countries
and territories. However, the persistence of increased
age-standardised mortality rates in some countries,
alongside the incomplete recovery of life expectancy to
pre-pandemic levels in more than a third of countries
globally, highlights the uneven nature of pandemic
recovery. Several factors could explain the disparate
trajectories in mortality and life expectancy observed
across countries and regions. Variations in health-care
systemresilience, public health responses, socioeconomic
conditions, and the prevalence of comorbidities are likely
to have played considerable roles in shaping outcomes.**
The patterns of changes in life expectancy during the
pandemic further highlight the differential impacts of
COVID-19. The pronounced decline in life expectancy in
Latin America and the Caribbean during the pandemic,
followed by a significant rebound, could suggest that the
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initial severe impact of the pandemic was met with
effective recovery efforts, or that having a severe
pandemic experience led to a smaller vulnerable
population in subsequent years (ie, high infection-
acquired immunity); meanwhile, the modest rebound in
life expectancy in some countries within the high-income
super-region (including New Zealand and Japan) might
reflect ongoing challenges in pandemic management
and recovery strategies or differential virus transmission
over time.”* For several locations, most notably Palestine,
decreases in life expectancy in the pandemic recovery
period (2021-23) were largely due to the ongoing conflict,
rather than a reflection of challenges in pandemic
recovery.® The variable patterns of changes in life
expectancy across countries highlight the influence of
pandemic severity, health-care system capacity, public
health interventions, and vaccine rollout effectiveness at
different stages of the pandemic. Inconsistent increases
in life expectancy underscore the need for targeted health
policy interventions and health system strengthening to
address these persistent challenges. These findings have
major implications for global health policy and planning.
The uneven recovery across countries emphasises the
necessity for continued international cooperation,
investment in health-care infrastructure, and tailored
public health strategies to address the unique challenges
posed by the pandemic and ensure equitable health
outcomes. Moreover, the experiences of nations that have
shown substantial recovery or resilience can offer
valuable lessons in pandemic preparedness and response
for future global health crises. These findings call for a
nuanced, multifaceted approach to health policy and
international cooperation to address the ongoing
challenges of pandemic recovery and strengthen global
health systems against future threats.

“Death” of model life table methods

The estimates presented in this Article are based on a
new method that directly models age-specific mortality
rates from all available data rather than relying on model
life tables, which—despite being invaluable tools for
estimating age patterns of mortality in populations
where empirical data might be scarce—are associated
with considerable challenges that affect their accuracy
and applicability. The primary issue stems from the
assumption that mortality patterns and the distribution
of deaths by age in the models are directly applicable to
the target populations. This assumption can lead to
notable inaccuracies, as it fails to account for unique
health challenges, demographic shifts, and the impact of
specific interventions in different locales.” The reliance
on historical mortality data from a limited set of
populations, notably from middle-income and high-
income countries, risks introducing a bias that might
not fully represent the mortality patterns of diverse
global populations and might fail to adequately account
for more recent developments, including the progress

against infectious diseases, the rise of non-
communicable diseases, and the impacts of global
health initiatives. For example, there is evidence that
mortality in older age groups in sub-Saharan Africa
might be lower than estimates based on model life tables
due to differing population-level characteristics
compared to locations with mortality data used in model
life tables.”* Misestimating mortality rates can lead to
misallocation of resources, inadequately designed health
interventions, and a misunderstanding of the health
needs of a population. This is especially crucial in
regions undergoing rapid changes in health profiles due
to factors such as disease outbreaks, considerable
improvements in health care, or socioeconomic
development.

Another limitation of model life table systems used in
GBD 2021 and by UNPD is their reliance on input
parameters, such as child and adult mortality, which are
estimated via separate models. Additionally, estimates
from these model life table systems account for excess
mortality from the HIV/AIDS epidemic and the
COVID-19 pandemic via post-hoc incorporation of
separately modelled estimates. These methods can be
described as multistage modelling approaches that
combine disconnected models. Multistage modelling
methods have been shown to produce less accurate
inference and predictions compared to unified
frameworks that simultaneously estimate all outcomes in
a single model.” By using a single model to estimate all
age-specific mortality rates that includes covariates to
account for excess mortality due to the HIV/AIDS
epidemic and the COVID-19 pandemic, the method we
developed for GBD 2023 is a marked improvement over
previous methods. Furthermore, using separate estimates
of excess mortality due to the COVID-19 pandemic can
lead to further unreliable estimates. As we move further
into the pandemic recovery period, using counterfactual
mortality estimates as a basis to calculate excess mortality
becomes more dangerous, since counterfactual estimates
based on the assumption that the pandemic had not
occurred are extrapolations of trends before 2019, which
might not hold in more recent years. Our model avoids
this limitation by directly incorporating information on
COVID-19 mortality via covariates.

In response to these challenges, we developed a new
method to directly model age-specific mortality rates
from all available data without reliance on model life
table systems. Our method allows the use of more data
than previously used in GBD 2021—namely, data from
children and adolescents aged 5-14 years from complete
birth histories. Furthermore, age patterns of mortality
estimated by OneMod in data-sparse locations are driven
by modelled correlations among age groups that borrow
strength across space, time, and covariates using all
available data. This contrasts with model life table
systems that impose age patterns based on historical
mortality data from a limited set of populations. Finally,
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our method is based on published statistical methodology
that draws on statistical theory for increased reliability of
estimates. This improvement is essential for enhancing
the utility of mortality estimates in guiding public health
research, policy making, and resource allocation more
effectively. Since modelled estimates are the primary (or
only) source of information on mortality in locations
where data are scarce, improved reliability is paramount
for local mortality monitoring. Although our estimates in
these locations have substantial uncertainty, providing
the best available estimates along with uncertainty
intervals based on statistical theory allows decision
makers to act on the basis of as much information as
possible.

We used simulated data to verify the efficacy of
OneMod as a modelling tool, and real data and past
model results to validate OneMod results for
understanding the pattern of mortality. For simulated
data, we used mortality patterns for cardiovascular
disease and ischaemic heart disease as true rates of
interest and created noisy and down-sampled data. We
compared the performance of OneMod to a state-of-the-
art multistage ensemble tool (CODEm) for both
in-sample and out-of-sample performance (vs true rates)
and found that OneMod was able to consistently improve
in both metrics. That is, OneMod had greater modelling
power than previous tools, and was also less prone to
over-fitting. Due to the complexity of previous modelling
techniques in demographics analysis, it was not possible
to do a head-to-head performance comparison on
simulated data; instead, we validated results by
comparing OneMod estimates to those produced in
previous years by our highly specialised modelling
pipeline. We found that in locations with many years of
complete vital registration data, as well as for child age
groups in locations with many reliable complete birth
history surveys providing datapoints across many
overlapping years, OneMod results and past results
corresponded closely, but in locations with sparser data,
particularly adult age groups in countries throughout
sub-Saharan Africa, the results differed, and those of
OneMod were consistent with new data types that we
were able to incorporate into the model. We reviewed all
results produced by OneMod and, where they differed
from past results, found that it was easier to understand
and explain the OneMod predictions from a scientific
perspective. This includes OneMod estimates better
following trends in data sources as well as, when no data
are present, being able to better explain estimates based
on factors such as covariate effects, regional trends, or
age correlations.

Comparisons between GBD 2023 estimates and other
estimates

As detailed above, there have been many improvements
in data processing and statistical modelling approaches
in GBD 2023 compared to other demographic studies,

particularly with respect to the novel tool introduced in
this GBD cycle to estimate all-cause mortality by directly
incorporating age-specific data in a single statistical
model that does not require the use of model life table
systems. These differences resulted in some important
differences in estimates between sources.

We identified several key changes to age-sex-location-
specific mortality estimates in GBD 2023 compared to
GBD 2021.2 Most notably, our latest mortality rate
estimates for both males and females aged 5-14 years
and females aged 15-29 years in sub-Saharan Africa were
substantially higher than previously estimated
(87-3% and 61-2% higher on average across countries
and territories, respectively, for GBD 2023 compared to
GBD 2021 over the 1950-2021 time period). Conversely,
mortality rates in older age groups (aged =50 years) in
sub-Saharan Africa were 13-2% lower on average across
countries and territories for GBD 2023 compared to
GBD 2021 over the 1950-2021 time period. However,
estimates for locations with high-quality VR data were
nearly identical between GBD 2023 and GBD 2021.

The latest UNICEF child mortality report,” published
in 2025, estimated a global under-5 mortality rate of 36-7
(90% UI 34-7-41-1) deaths per 1000 livebirths in 2023,
compared to our estimate of 36-3 (95% UI 35-7-36-9)
deaths per 1000 livebirths in 2023 (appendix 2 table 2A).
At the national level, our 2023 under-5 mortality rate
estimates had a mean relative difference 8-6% higher
than those of UNICEF, ranging from 73-8% lower to
188-2% higher across countries and territories. The
UNICEF  report likewise  estimated 803000
(90% UI 747800-895000) global deaths among children
aged 5-14 years in 2023 (a 51-3% decline from 1990),
compared to our higher estimate of 872000
(95% UI 845000-902000) deaths, a 49-9% decline
from 1990 (appendix 2 table S7). Differences in national-
level mortality rates for children and adolescents aged
5-14 years in 2023 between GBD 2023 and UNICEF
varied by country, with our estimates an average of
17-6% higher than UNICEF’s, ranging from 48 -8% lower
to 300-9% higher across countries and territories
(appendix 2 table S7). These differences were primarily
driven by differences in data inclusion and processing.

The UNPD’s latest World Population Prospects
revision” also estimated global life expectancy of
73-2 years in 2023, a 26-8-year increase from their
estimate of 46-4 years in 1950. For comparison, we
estimated a global life expectancy of 73-8
(95% UI 73-6-74-1) years in 2023, a 24-4-year increase
from our estimate of 49-5 (95% UI 49-1-49-8) years
in 1950. At the superregional level, the largest
discrepancy between these two sources was found in
sub-Saharan Africa, where life expectancy in 2023 was
62-2 years according to UNPD and 64-2 years according
to GBD 2023. National-level differences between the
two sources varied in 2023, from 8.0 years lower to
10-1 years higher (mean difference 0-1 years). Over the
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entire 1950-2023 study period, our life expectancy
estimates had a mean difference of being 1-5 years
higher than those from UNPD, ranging from 4-3 years
lower to 13-1 years higher at the national level. The
largest differences were observed in location-years with
scarce high-quality VR data or large fatal discontinuities
with high uncertainty in magnitude.

For model validation and further comparison to UNPD
World Population Prospects estimates, we compared age-
specific and sex-specific death counts from our study to
those from all location-years of VR data deemed to have
complete death registration. We similarly compared
these VR data to UNPD estimates.” Our estimates had a
mean absolute error (MAE) of 46-8 and root mean
squared error (RMSE) of 171, indicating good fit to the
data. These were lower (indicating better fit) than the
MAE of 262 and RMSE of 904 for UNPD estimates.

Limitations and future directions

This study has several key limitations. First, as with any
modelling study of this scale, the estimates are limited by
the availability and scope of data sources, which varies
considerably by location. The precision of estimates
relies on the accuracy of the data used in the model. As
discussed above, the absence of high-quality vital
statistics and civil registration systems in many low-
income and middle-income countries results in
large-scale uncertainty in our estimates for these
locations (reflected in wider 95% UlIs). Furthermore,
delays in reporting limit the availability of recent VR
data, which specifically affects the latest years of
estimates. Of 118 countries and territories with VR data
in 2021, 105 had VR data for 2022 and only 81 had VR
data for 2023 at the time of analysis. Prompt reporting of
VR data is necessary for tracking emerging health events
and responding to changes in demographic and health
trends, even if these data are in a provisional or
aggregated state, since our latest mortality model can use
these preliminary data. Future development of reliable
data sources is crucial because estimates improve as the
quality of underlying data improves. Subsequent GBD
cycles will provide revised estimates after additional data
for recent years become available.

Second, sparse data availability restricted analyses of
more granular subpopulations, including for most
subnational locations as well as for different races and
ethnicities within a single country or territory. The
considerable heterogeneity in demographic patterns
and health outcomes that can exist between certain
subpopulations is obscured by the geographical scale at
which our estimates are published, limiting the utility
of our estimates to inform subpopulation-specific
interventions. Expanding our work in this area will
require more comprehensive and detailed data, such as
by socioeconomic status, race, ethnicity, and smaller
administrative levels across more countries and
territories.****

Third, our death distribution methods and existing
correction strategies, which are used to estimate
completeness of death registration from vital statistics
systems, might not accurately account for migration
between certain countries and territories. This is
especially true for countries with high levels of migration,
including the United Arab Emirates, Qatar, and
Saudi Arabia.”** As population ageing, climate change,
conflict, and other complex factors drive the increased
need for migration in the coming years,** improving
our methods to more thoroughly account for migration
will become increasingly important.

Fourth, we assumed a binomial distribution for our
OneMod model. Although we modelled mortality rates,
using a binomial likelihood was found to be more stable
than other likelihoods tested such as the Poisson; Poisson
is limited in extrapolating over low-data regimes and in
locations that take extreme values of covariates. To
account for mortality rates above 1, particularly for
neonatal age groups, we used re-scaling to pre-process
the data for binomial likelihood. Future work will explore
additional likelihood parameterisations of OneMod to
assess robustness.

Fifth, we used pre-processing and stage-wise analysis
to disaggregate all-age and all-sexes-combined datapoints.
Stage-wise analysis is typically more stable and robust
but gives age-specific and sex-specific data more power to
determine the age and sex patterns that are then applied.
Future work will explore modelling the aggregation
mechanism within OneMod, so that we can ascertain the
impact of stagewise analysis compared to an all-at-once
analysis that can use both specific and aggregated data.

Finally, we were unable to propagate uncertainty for all
covariates used in the analyses or from our age-sex
splitting method, due to computational resource
limitations. 95% Uls reflect uncertainty from data
sampling and model estimation, but not uncertainty
from SDI and PAF covariates or from splitting data in
aggregated age-sex groups into more granular mortality
rates. This limitation is mitigated to some extent by our
use of uncertainty calibration, which adjusts 95% Uls to
guarantee the expected properties in Pearson residuals at
a given level of location granularity, such as country or
region (appendix 1 section 2.3.5.6). Future iterations of
GBD will investigate incorporation of covariate
uncertainty into OneMod, as well as adding additional
uncertainty from age-sex splitting, to allow for all sources
of uncertainty to be included in modelling.

Conclusion

The novel methodology presented in this study allows us
to produce timelier and more accurate estimates of
all-cause mortality and life expectancy across ages, sexes,
locations, and years than ever before, which will be
crucial for understanding and responding to long-term
and emerging health trends across global populations
now and in the coming years. Using this approach, we
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identified several key differences in mortality trends
compared to those previously estimated, including
higher rates of adolescent mortality, higher rates of
young adult mortality in females, and lower rates of
mortality in older age groups in much of
sub-Saharan Africa. These and other differences indicate
that the existing narrative on mortality patterns does not
perfectly align with the current reality of health outcomes
for certain populations, and that prevailing policy
priorities for mortality reduction around the world must
shift if they are to best address this reality. In this first
GBD report to investigate mortality in the several years
following the height of the COVID-19 pandemic, we also
found that most of the world has recovered to pre-
pandemic levels of mortality and life expectancy, although
with considerable differences in trends, both temporally
and in magnitude, across locations. The findings from
this study will help inform policy development,
implementation, and evaluation to ensure that health-
care systems, economies, and societies are prepared to
address the world's greatest health needs.
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