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ABSTRACT
OBJECTIVE
To estimate all cause mortality among children,
adolescents, and youths aged 5-24 years for 200
countries and areas from 1990 to 2024, to assess
mortality levels and trends, and to identify which
regions and countries require the greatest
investment.
DESIGN
Database construction of empirical data on mortality,
mortality estimation, and assessment of levels and
trends.
DATA AND METHODS
Mortality databases were constructed from all
available nationally representative data including
vital registration data, sample vital registration data,
household surveys, and population censuses to
estimate mortality risk in the age groups in people
aged 5 to 24 years.
RESULTS
In 2024, an estimated 2.1 million (90% uncertainty
interval (UI) 2.1 to 2.4) people aged 5-24 years died
worldwide, representing 31% of all 7.0 million deaths
under 25 years of age. This figure, an increase from
21% (3.3 million of 16.3 million) in 1990, reflects this
age group’s increasing epidemiological importance
as mortality in children under 5 years old declines
faster. Globally, mortality risk was lowest at ages
10-14 years (2.7 (90% UI 2.5 to 3.3) deaths per 1000)
and increased at ages 15-19 years (4.3 (4.1 to 4.6))
and 20-24 years (6.1 (5.7 to 7.7)). Male mortality was
consistently higher than female mortality, with the
male to female ratio increasing with age. Progress
has been uneven: mortality fell by 64% for people
aged 5-9 years from 1990 to 2024, compared with
33% for people aged 20-24 years, with slower
declines in male mortality, particularly in older youth
(26% reduction in male mortality v a 43% reduction
in female mortality in people aged 20-24 years).
Mortality declines have slowed since 2015, with
increases in some low mortality regions, including
North America, in people aged 10-24 years. In West
and Central Africa, population growth outpaced
mortality decline, increasing the absolute number of
deaths. Deaths were increasingly concentrated in
high mortality regions. Nearly half of deaths in 2024
occurred in just two regions: West and Central Africa,
and Eastern and Southern Africa, which accounted
for 23% (0.6 billion of 2.6 billion) of the global
population of 5-24 year olds. This figure is an increase

from 12% in 1990 (0.2 billion of 2.1 billion) and is
projected to exceed 30% (0.9 billion of 2.6 billion)
by 2050.
CONCLUSION
Progress in reducing mortality in people aged 5-24
years has been uneven and has slowed. Urgent,
context specific investments—particularly in high
mortality regions—are needed to reduce preventable
deaths and strengthen mortality monitoring data
systems.
Introduction
Although the global health community has
historically prioritised mortality in children under 5
years of age, attention is increasingly being given to
mortality in older children, adolescents, and youths.
This shift is reflected in global health frameworks,
including the sustainable development goals,1 the
Global Strategy for Women’s, Children’s and
Adolescents’ Health (2016-2030),2 Countdown to
2030,3 Global Action for Measurement of Adolescent
Health,4 and the Lancet Commission on Adolescent
Health and Wellbeing 2018,5 that recognise the
importance of these age groups to public health,
human capital, and the realisation of a demographic
dividend.3 6 -12 Moreover, the global population of
5-24 year olds has grown by 25% since 1990, from 2.1
billion to 2.6 billion in 2024, increasing the number
of people exposed to mortality risk.

Mortality in the 5-24 year old group remains lower
than in children under 5 years of age.7 8 Yet recent
patterns show important changes: globally, the
probability of dying between the ages of 15 and 25
years now exceeds the probability of dying between
the ages of 1 and 5 years, reflecting faster declines in
child mortality, alongside slower progress in people
in the 5-24 year age group.7 These patterns alignwith
the epidemiological transition in which mortality
declines substantially at younger ages, followed by
slower and more heterogeneous changes during
adolescence and youth 10.

Past gains in survival for people aged 5-24
years,driven by improved health, participation in the
labour market later in life, and delayed parenthood,
are increasingly threatened by climate change,
migration and conflict, economic instability, and
exposure to unhealthy commercial and social
influences.7 11 12 Mortality increases among older
children, adolescents, and youth in several high
incomecountries12underscore theneed for systematic
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assessment of mortality. However, few studies provide recent,
comparable estimates across countries, analyse trends by age, sex,
and region, or assess future mortality burdens.

Using the latest estimates from the United Nations Interagency
Group for Child Mortality Estimation (UN IGME)—produced in
consultation with countries and based on the most recent and
comprehensive data13—we provide global, regional, and national
mortality estimates for people aged 5-24 years from 1990 to 2024.
We assess differences by age, sex, and region, identify where
progress has slowed or reversed, examine how population growth
and age structure (ie, the distribution of various age groups and
genders in a population)shape the distribution of deaths, and
present scenario based projections from 2025 to 2030 to illustrate
potential future mortality burdens. Together, these estimates and
analyses aim toguidegovernments, researchers, andglobal partners
in identifying priority areas for policy and investment to reduce
mortality in older children, adolescents, and youth.

Data andmethods
In this study, we estimated probabilities of dying for people in age
groups 5-9 years, 10-14 years, 15-19 years, and 20-24 years, defined
as the probability of dying within 5 year age interval and expressed
as deaths per 1000 population at the start of the interval. We use
the term older children for those aged 5-9 years, young adolescents
for ages 10-14 years, older adolescents for ages 15-19 years, and
youths for individuals aged 20-24 years. We compiled all available,
nationally representative data on age specific probabilities of dying
at ages 5-24 years, disaggregated by 5 year age groups and sex, for
200 countries and areas and applied bayesian models to estimate
country specific trends until 2024. Estimates are produced annually
in consultation with countries and using a common methodology,
ensuring robust, timely, and comparable results.

Databases
We obtained empirical data on the probabilities of dying at ages
5-24 years from vital registration and sample vital registration
systems, population censuses, and household surveys.7 -9 13

For vital registration data, we derived probabilities from standard
periodabridged life tables,with sex specific completeness evaluated
using death distribution methods.14 15 In countries lacking
sufficiently reliable vital registration and sample vital registration
systems, we derived mortality probabilities from full birth histories
for ages 5-14 years and sibling survival histories for ages 15-24 years,
collected in household surveys and censuses. To a lesser extent,
data on household deaths from censuses or surveys were also used
to derive mortality estimates in some countries.

In total, 64 000 data points from more than 900 data series across
198 locations from 1950 to 2024 were used to estimate the
probabilities of dying in people aged 5-24 years, grouped by sex. A
detailed list of data sources is available in the supplementary
appendix, andall empirical data andestimates arepublicly available
on the UN IGME web portal.13

Estimation of mortality among older children, adolescents, and
youth
To reconcile the possibly heterogenous data sources within a
country, we used a two step bayesian approach, consistent with
the approach applied in mortality estimation in children under 5
years of age.7 8 16 17 Because combined sex data are generally more
robust, we firstly estimated total (non-sex specific) probabilities of
dyingbyusing abayesianB-spline bias reductionmodel (B3),which
adjusts for source specific biases (including recall and selection

bias) and accounts for sampling and non-sampling error.17 We
estimated broader 10 year probabilities for ages 5-14 years and 15-24
years first, because the aggregated empirical data are generally
more reliable. Estimates of 5-9 years and 15-19 years were then
modelled and constrainedusing the 10 year probabilities, to ensure
internal consistency. We calculated estimates of the 10-14 years and
20-24 years age groups from the 10 year and 5 year estimates. When
recent empirical data were unavailable, we used a weighted
combination of earlier country specific trends and global patterns
to produce short term extrapolations of the probabilities from the
most recent available empirical data point to 2024. On average, the
extrapolation period was 3.9 years for the age group 5-14 years and
4.0 years for the age group 15-24 years.

For countries with insufficient data (ie, fewer than five observations
or coverage of less than 10 years between 1990 and 2024)
probabilities are modelled as a function of mortality in children
under 5 years of age using multilevel regression models with
regional (based on M49 regional classification 18) effects. This is the
case for 35 countries for people aged 5-14 years and 39 countries for
people aged 15-24 years, representing 5% (38 000 of 835 000) and
10% (129 000 of 1.3 million) of the total burden of deaths in 2024,
respectively.

Secondly, we obtained sex/age specific estimates using a bayesian
hierarchical time series model of sex ratios, ensuring consistency
with total mortality.9 Available data by sex are firstly used to
estimate the trend in the expected male to female sex ratio for each
country-year. The estimated sex ratio is the product of the expected
ratio and a country specific multiplier that is modelled from
empirical dataand represents the relativeadvantageordisadvantage
of girls to boys compared to other countries at similar levels of
mortality. For countries without empirical data, we used the
expected ratio. A more detailed description of the modelling
approaches is provided in the supplementary appendix sections on
estimation.

Crisis adjustments
Because data from vital registration systems, surveys, and censuses
may not capture sudden mortality shocks, sex specific mortality
estimates were adjusted for deaths from crisis events, such as
conflicts, natural disasters, famines, and epidemics. We obtained
numbers of crisis deaths from multiple databases19 -24 and reports
from theUnitedNations andother organisations. Adjustmentswere
applied to 69 countries for people aged 5-14 years and 62 countries
for people aged 15-24 years. If detail about the sex and age was
unavailable in crisis deaths, modelled age/sex patterns were
applied.25 No adjustment was made for the covid-19 pandemic, as
available evidence does not support such adjustment.26 27

Scenario based projections
We projected probability of death for all age groups (5-9 years, 10-14
years, 15-19 years, and 20-24 years) by sex for 2025-30 under five
scenarios: constant 2024, continuing current trends, continuing
current trends (lower bound), continuing current trends (upper
bound), and achieving the 2024high income country levels by 2030.
The constant 2024 scenario maintains mortality at 2024 levels. The
continuing current trends scenario applies country specific, crisis
free median annual rates of reductions in the probabilities of dying
for 2015-24; if projected mortality reaches the lowest observed level
in 2024, mortality remains constant for the remainder of the
projection period thereafter. Continuing current trends (lower
bound) and continuing current trends (upper bound) use the
continuing current trends approach, but apply the lower andupper
bound of the 90% uncertainty interval (UI) of the annual rates of
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reductions. In the achieving high income country scenario, every
country is projected to reach the average 2024 high income country
probabilities of dying by 2030. Deaths were calculated using the
estimated and projected probabilities and medium fertility variant
population projections from the World Population Prospects 2024
revision.28 Regional and global deaths were calculated by
aggregating country level estimates and projections.

Analysis
We assessed all cause mortality levels and number of deaths from
1990 to 2024by age, sex, region, and country.Weevaluatedprogress
using annual rates of reductions based on crisis free estimates to
avoid short term volatility due to crisis events that may obscure
underlying mortality trends. We assessed variation in mortality
patterns across the early life course, comparing levels, trends and
current mortality burden in young people aged 5-24 years with
children under 5 years of age using the latest UN IGME estimates
for that age group.13 Finally, we calculated the respective mortality
and number of deaths under different scenarios from 2025-30 to
assess the futuremortality burden.Unless explicitly stated, analysis

refers to the point estimate and estimates are presented including
crisis adjustment.

Patient and public involvement
This study uses publicly available nationally representative civil
registration, survey, and population census data, so patients and
the public were not involved in its design or conduct. Since no
participantswere recruited,noassessmentof burdenorparticipation
experience was done.

Results
Current levels of older child, adolescent, and youth mortality
In 2024, the global probability of dying at ages 5-9 years was 3.4
deaths (90% UI 3.2 to 3.6) per 1000 children aged 5 years. Mortality
was lowest at ages 10-14 years at 2.7 deaths (2.5 to 3.3) per 1000
adolescents aged 10 years, but not significantly (ie, uncertainty
intervals overlap). Thereafter, the probability of dying increased
with age to 4.3 deaths (90% UI 4.1 to 4.6) per 1000 adolescents aged
15 years for people aged 15-19 years and to 6.1 deaths (5.7 to 7.7) per
1000 youths aged 20 years for people aged 20-24 years (fig 1, table
1).

Fig 1 | Probability of dying by age, region, and year. An interactive version of this figure can be accessed at https://public.flourish.studio/visualisation/28954515/
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Table 1 | Probabilities of dying for people aged 5-9 years, 10-14 years, 15-19 years, and 20-24 years expressed per 1000 survivors, by sex and region, in
1990 and 2024. Data are number (90% uncertainty interval) unless otherwise stated

Probability of dying in people aged
20-24 years

Probability of dying in people aged
15-19 years

Probability of dying in people aged
10-14 years

Probability of dying in people aged 5-9
years

Region

20241990202419902024199020241990

West and Central Africa

11.6 (9.4 to 16.9)21.0 (15.9 to 30.1)8.8 (7.8 to 10.3)17.1 (15.0 to 19.9)7.7 (5.7 to 11.0)12.1 (9.3 to 16.4)10.9 (9.9 to 11.9)24.7 (23.2 to 26.4)Total

10.4 (8.3 to 15.7)19.9 (14.7 to 29.5)7.8 (6.7 to 9.4)17.8 (15.4 to 20.8)7.3 (5.4 to 10.5)12.1 (9.3 to 16.4)10.2 (9.2 to 11.3)24.0 (22.4 to 25.8)Female

12.7 (10.3 to 18.6)22.0 (16.6 to 31.5)9.7 (8.5 to 11.6)16.5 (14.3 to 19.4)8.1 (6.0 to 11.6)12.1 (9.3 to 16.4)11.5 (10.4 to 12.7)25.5 (23.9 to 27.4)Male

Eastern and Southern Africa

11.4 (9.6 to 16.4)28.0 (25.0 to 31.8)7.8 (7.0 to 8.8)19.2 (18.1 to 21.0)4.2 (3.3 to 6.6)13.2 (10.0 to 17.1)6.2 (5.6 to 6.7)25.8 (24.0 to 27.8)Total

7.9 (6.5 to 11.6)24.3 (21.6 to 27.8)5.8 (5.2 to 6.7)18.5 (17.2 to 20.4)3.7 (2.9 to 5.8)13.0 (9.8 to 17.0)5.8 (5.2 to 6.3)24.6 (22.8 to 26.6)Female

14.8 (12.2 to 21.7)31.8 (27.9 to 36.6)9.7 (8.6 to 11.2)19.9 (18.5 to 22.0)4.7 (3.6 to 7.4)13.4 (10.2 to 17.4)6.6 (6.0 to 7.2)27.0 (25.0 to 29.2)Male

Latin America and Caribbean

7.2 (6.7 to 8.6)8.6 (8.2 to 9.0)4.4 (4.2 to 4.6)5.9 (5.7 to 6.1)1.7 (1.5 to 1.9)2.7 (2.6 to 2.9)1.3 (1.2 to 1.4)3.0 (2.9 to 3.0)Total

3.2 (3.0 to 3.9)4.7 (4.3 to 5.1)2.3 (2.2 to 2.5)3.8 (3.7 to 4.1)1.4 (1.3 to 1.6)2.2 (2.1 to 2.4)1.1 (1.1 to 1.2)2.6 (2.6 to 2.7)Female

11.2 (10.3 to 13.2)12.5 (11.9 to 13.0)6.4 (6.1 to 6.7)7.9 (7.7 to 8.2)1.9 (1.8 to 2.2)3.2 (3.0 to 3.4)1.4 (1.4 to 1.5)3.3 (3.2 to 3.4)Male

South Asia

5.3 (3.9 to 7.6)13.1 (11.8 to 15.0)3.8 (3.4 to 4.4)10.4 (10.0 to 10.9)2.3 (1.8 to 3.1)7.1 (6.0 to 8.2)2.2 (2.1 to 2.4)13.4 (12.9 to 13.8)Total

4.1 (2.9 to 6.3)13.6 (12.1 to 15.6)3.4 (2.9 to 4.0)11.4 (10.7 to 12.2)2.0 (1.6 to 2.7)7.1 (6.0 to 8.3)2.0 (1.8 to 2.2)13.9 (13.2 to 14.6)Female

6.4 (4.6 to 9.3)12.6 (11.3 to 14.7)4.2 (3.6 to 4.9)9.4 (8.8 to 10.1)2.6 (2.0 to 3.4)7.0 (6.0 to 8.2)2.4 (2.2 to 2.7)12.9 (12.3 to 13.5)Male

Middle East and North Africa

4.8 (4.0 to 6.6)9.4 (7.7 to 12.4)3.9 (3.7 to 4.3)7.4 (6.7 to 8.2)2.3 (1.8 to 3.5)5.1 (4.1 to 6.3)2.2 (2.0 to 2.5)6.7 (6.5 to 7.0)Total

2.6 (2.1 to 3.7)5.4 (4.2 to 7.5)2.4 (2.1 to 2.7)5.1 (4.6 to 5.9)1.9 (1.4 to 3.0)4.7 (3.7 to 5.9)2.0 (1.8 to 2.3)6.3 (6.0 to 6.7)Female

6.8 (5.7 to 9.5)13.0 (10.7 to 17.1)5.4 (5.0 to 6.0)9.4 (8.6 to 10.5)2.6 (2.0 to 3.9)5.4 (4.5 to 6.8)2.4 (2.2 to 2.8)7.1 (6.8 to 7.4)Male

Eastern Europe and Central Asia

6.8 (6.2 to 7.5)6.9 (5.9 to 8.5)3.3 (3.2 to 3.4)5.6 (4.6 to 6.4)1.3 (1.3 to 1.4)2.4 (2.0 to 2.7)1.1 (1.1 to 1.1)3.4 (3.3 to 3.4)Total

2.5 (2.3 to 2.9)3.4 (2.9 to 4.3)1.9 (1.8 to 2.0)3.8 (2.9 to 4.6)1.1 (1.0 to 1.1)1.7 (1.5 to 2.0)1.0 (0.9 to 1.0)2.7 (2.6 to 2.8)Female

11.0 (9.8 to 12.5)10.2 (8.7 to 12.5)4.7 (4.5 to 5.0)7.3 (6.1 to 8.2)1.5 (1.5 to 1.6)3.0 (2.6 to 3.4)1.3 (1.3 to 1.3)4.0 (3.9 to 4.1)Male

East Asia and Pacific

3.5 (2.3 to 7.5)4.6 (3.4 to 6.3)2.3 (1.9 to 2.8)5.4 (4.8 to 6.0)1.3 (0.9 to 2.1)3.1 (2.2 to 4.4)1.3 (1.1 to 1.5)5.6 (5.1 to 6.2)Total

1.9 (1.3 to 4.0)2.9 (2.1 to 4.1)1.4 (1.2 to 1.8)3.8 (3.3 to 4.4)1.0 (0.7 to 1.6)2.7 (1.9 to 3.7)1.1 (0.9 to 1.2)5.2 (4.7 to 5.7)Female

4.9 (3.1 to 10.7)6.3 (4.5 to 8.6)3.1 (2.5 to 3.8)6.9 (6.1 to 7.8)1.5 (1.1 to 2.5)3.5 (2.5 to 5.0)1.5 (1.3 to 1.7)6.0 (5.4 to 6.7)Male

North America

4.3 (3.7 to 4.8)5.4 (5.2 to 5.6)2.5 (2.4 to 2.6)4.3 (4.2 to 4.3)0.8 (0.8 to 0.9)1.3 (1.3 to 1.3)0.6 (0.6 to 0.6)1.1 (1.1 to 1.1)Total

2.4 (2.0 to 2.8)2.5 (2.4 to 2.6)1.5 (1.3 to 1.6)2.3 (2.2 to 2.3)0.7 (0.6 to 0.8)1.0 (0.9 to 1.0)0.5 (0.5 to 0.6)0.9 (0.9 to 1.0)Female

6.0 (5.2 to 6.8)8.1 (7.8 to 8.5)3.5 (3.3 to 3.7)6.1 (6.0 to 6.2)1.0 (0.9 to 1.1)1.6 (1.5 to 1.7)0.7 (0.6 to 0.7)1.3 (1.2 to 1.3)Male

Western Europe

1.8 (1.8 to 1.9)4.1 (4.1 to 4.2)1.2 (1.2 to 1.2)3.0 (2.9 to 3.0)0.5 (0.4 to 0.5)1.1 (1.1 to 1.1)0.4 (0.4 to 0.4)1.1 (1.1 to 1.1)Total

1.0 (1.0 to 1.1)1.9 (1.9 to 2.0)0.8 (0.8 to 0.8)1.6 (1.6 to 1.6)0.4 (0.4 to 0.4)0.9 (0.8 to 0.9)0.3 (0.3 to 0.4)0.9 (0.9 to 0.9)Female

2.6 (2.5 to 2.7)6.3 (6.2 to 6.4)1.6 (1.5 to 1.6)4.2 (4.2 to 4.3)0.5 (0.5 to 0.5)1.3 (1.3 to 1.3)0.4 (0.4 to 0.4)1.3 (1.2 to 1.3)Male

World

6.1 (5.7 to 7.7)9.0 (8.4 to 10.0)4.3 (4.1 to 4.6)7.8 (7.6 to 8.2)2.7 (2.5 to 3.3)5.1 (4.7 to 5.8)3.4 (3.2 to 3.6)9.6 (9.3 to 9.9)Total

4.1 (3.8 to 5.4)7.2 (6.7 to 8.1)3.3 (3.1 to 3.6)6.9 (6.7 to 7.3)2.4 (2.2 to 3.0)4.9 (4.5 to 5.5)3.2 (3.0 to 3.3)9.3 (9.1 to 9.7)Female

7.9 (7.4 to 10.0)10.7 (10.0 to 12.0)5.3 (5.0 to 5.6)8.7 (8.4 to 9.1)3.0 (2.7 to 3.7)5.4 (4.9 to 6.1)3.6 (3.5 to 3.8)9.8 (9.5 to 10.1)Male

Regional disparities were substantial. West and Central Africa and
Eastern and Southern Africa had the highest and second highest
probabilities of dying, respectively, across all age groups in 2024,
followed by South Asia and the Middle East and North Africa for
age groups 5-9 years and 10-14 years, and Latin America and the
Caribbean for the age group 15-19 years. Western Europe had the
lowest levels across ages (fig 1). Disparities were larger in younger

age groups. In 2024, for example, probability of dying at ages 5-9
years inWest andCentralAfricawas 29 timeshigher than inWestern
Europe, while probability of dying at ages 20-24 years was about
six times higher (fig 1, table 1). Extremely high mortality levels were
often associated with crises such as conflict or natural disasters. In
2024, the highest probabilities of dying across all age groups were
estimated for the State of Palestine (fig 9).

the bmj | BMJ 2026;393:e088685 | doi: 10.1136/bmj-2025-0886854

RESEARCH



Fig 9 | Probability of dying in 2024 by age group and country. An interactive version of this figure can be accessed at https://public.flourish.studio/visualisation/28960360/

Globally, male mortality was higher than female mortality across
all age groups, with sex differentials widening with age (fig 2). The
male to female mortality ratio increased from 1.15 (90% UI 1.10 to
1.20) at ages 5-9 years to 1.23 (1.16 to 1.29) at ages 10-14 years, 1.59
(1.47 to 1.71) at ages 15-19 years, and by ages 20-24 years, the male
mortality risk was almost double that of the female mortality risk,
with a ratio of 1.90 (1.67 to 2.12) at ages 20-24 years. This pattern
was broadly consistent across regions, except in South Asia where
female mortality exceeded male mortality at ages 5-9 years and

10-14 years until recently. The highest sex ratios were observed for
ages 20-24 years in Eastern Europe and Central Asia, Latin America
and Caribbean, and Middle East and North Africa (fig 2), where the
male probability of dying at 20-24 years of age was estimated to be
at least three times that of the female probability of dying in the
sameage group. Sex ratios exceed 1.5 inmore than80%of countries
at ages 15-19 years and 20-24 years (167 and 176 countries of 200,
respectively), compared to 26% (51 countries) at ages 10-14 years
and 4% (7 countries) at ages 5-9 years.
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Fig 2 | Sex ratio in probability of dying by age, region, and year. An interactive version of this figure can be accessed at https://public.flourish.studio/visualisation/28955315/

Deaths were concentrated in older age groups, in men, and in high
mortality regions. In 2024, an estimated 2.1 (90%UI 2.1 to 2.4)million
deaths occurred in people aged 5-24 years. Of these, 0.8 million
(90% UI 0.7 to 1.0) occurred at ages 20-24 years of age, 0.6 million
(0.5 to 0.6) at 15-19 years, 0.5 million (0.4 to 0.5) at 5-9 years of age,
and 0.4 million (0.3 to 0.5) at 10-14 years of age. The proportion of
deaths attributed to men increased with age, from 55% (90% UI

54% to 56%) at ages 5-9 years to 57% (55% to 58%) at ages 10-14
years, 63% (61% to 65%) at ages 15-19 years, and 67% (64% to 69%)
at ages 20-24 years. Nearly 70% (1.5 million, 90% UI 1.4 million to
1.8 million) of deaths at ages 5-24 years in 2024 occurred in West
and Central Africa, Eastern and Southern Africa, and South Asia
(table 2, fig 3, fig 4).
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Table 2 | Number of deaths (thousands) for ages 5-9 years, 10-14 years, 15-19 years, and 20-24 years, by sex and region in 1990 and 2024. Data are
number (90% uncertainty interval) unless otherwise stated

Number of deaths in age group 20-24
years

Number of deaths in age group 15-19
years

Number of deaths in age group 10-14
years

Number of deaths in age group 5-9
years

Region

20241990202419902024199020241990

West and Central Africa

134 (109 to 197)89 (67 to 129)122 (107 to 143)88 (77 to 102)124 (92 to 177)75 (58 to 102)194 (176 to 213)183 (172 to 195)Total

60 (47 to 91)42 (31 to 63)53 (46 to 64)45 (39 to 53)58 (43 to 83)37 (29 to 50)90 (81 to 100)88 (82 to 95)Female

75 (61 to 110)47 (35 to 67)68 (59 to 81)42 (37 to 50)66 (48 to 94)38 (29 to 51)104 (93 to 114)95 (89 to 102)Male

Eastern and Southern Africa

142 (120 to 206)139 (124 to 158)112 (101 to 127)113 (106 to 123)66 (51 to 104)91 (69 to 118)107 (97 to 115)214 (199 to 230)Total

50 (41 to 73)60 (54 to 69)41 (37 to 48)54 (50 to 60)29 (23 to 45)45 (34 to 58)49 (44 to 54)101 (94 to 109)Female

93 (77 to 137)79 (69 to 91)70 (62 to 81)59 (55 to 65)37 (29 to 59)46 (35 to 60)58 (52 to 63)113 (104 to 122)Male

Latin America and Caribbean

77 (71 to 91)70 (67 to 74)46 (44 to 48)54 (53 to 55)17 (16 to 20)27 (26 to 29)13 (12 to 14)32 (31 to 33)Total

17 (15 to 20)19 (18 to 21)12 (11 to 13)17 (17 to 18)7 (7 to 8)11 (10 to 12)6 (5 to 6)14 (13 to 14)Female

60 (55 to 71)51 (49 to 53)34 (32 to 36)36 (35 to 38)10 (9 to 12)16 (15 to 17)7 (7 to 8)18 (18 to 18)Male

South Asia

189 (139 to 274)268 (242 to 306)139 (122 to 158)242 (232 to 253)84 (64 to 111)186 (159 to 216)79 (72 to 85)405 (391 to 420)Total

71 (50 to 109)135 (120 to 154)60 (50 to 70)129 (121 to 137)35 (27 to 47)90 (77 to 105)34 (31 to 38)203 (193 to 213)Female

118 (85 to 172)133 (119 to 155)79 (68 to 93)113 (106 to 121)48 (37 to 65)96 (82 to 112)44 (40 to 49)202 (193 to 212)Male

Middle East and North Africa

39 (33 to 54)43 (35 to 57)35 (32 to 38)38 (35 to 43)23 (17 to 34)31 (26 to 39)23 (21 to 26)50 (48 to 52)Total

10 (8 to 14)12 (9 to 16)10 (9 to 12)13 (11 to 15)9 (7 to 15)14 (11 to 18)10 (9 to 12)23 (22 to 24)Female

29 (24 to 40)31 (25 to 41)25 (22 to 27)25 (23 to 28)13 (10 to 20)17 (14 to 22)13 (12 to 14)27 (26 to 28)Male

Eastern Europe and Central Asia

35 (32 to 39)42 (35 to 51)18 (18 to 19)36 (29 to 40)8 (8 to 8)16 (14 to 18)7 (7 to 7)24 (24 to 24)Total

6 (6 to 7)10 (9 to 13)5 (5 to 5)12 (9 to 14)3 (3 to 3)6 (5 to 7)3 (3 to 3)10 (9 to 10)Female

28 (26 to 32)31 (27 to 39)13 (13 to 14)24 (20 to 27)5 (5 to 5)10 (9 to 12)4 (4 to 4)14 (14 to 15)Male

East Asia and Pacific

104 (68 to 221)176 (128 to 240)71 (58 to 87)204 (184 to 229)41 (29 to 67)103 (73 to 144)39 (34 to 45)200 (181 to 220)Total

27 (18 to 57)54 (39 to 77)21 (17 to 27)70 (61 to 82)15 (11 to 25)43 (31 to 60)16 (13 to 18)89 (80 to 98)Female

77 (49 to 167)121 (88 to 166)50 (40 to 62)134 (119 to 152)26 (18 to 43)60 (42 to 84)24 (20 to 28)111 (100 to 123)Male

North America

21 (18 to 24)23 (22 to 24)13 (12 to 13)17 (16 to 17)4 (4 to 4)5 (5 to 5)3 (3 to 3)4 (4 to 5)Total

6 (5 to 7)5 (5 to 6)4 (3 to 4)4 (4 to 4)2 (1 to 2)2 (2 to 2)1 (1 to 1)2 (2 to 2)Female

16 (13 to 18)18 (17 to 19)9 (9 to 9)12 (12 to 12)2 (2 to 3)3 (3 to 3)1 (1 to 2)3 (3 to 3)Male

Western Europe

10 (10 to 10)29 (29 to 29)6 (6 to 7)19 (19 to 19)2 (2 to 3)7 (6 to 7)2 (2 to 2)6 (6 to 6)Total

3 (3 to 3)7 (7 to 7)2 (2 to 2)5 (5 to 5)1 (1 to 1)3 (2 to 3)1 (1 to 1)3 (3 to 3)Female

7 (7 to 8)22 (22 to 23)4 (4 to 4)14 (14 to 14)1 (1 to 1)4 (4 to 4)1 (1 to 1)4 (4 to 4)Male

World

752 (708 to 955)879 (822 to 979)561 (536 to 600)810 (784 to 845)369 (337 to 456)540 (496 to 611)466 (443 to 488)
1,118 (1,088 to

1,150)
Total

249 (231 to 323)346 (322 to 388)208 (196 to 227)350 (336 to 369)160 (145 to 199)250 (229 to 283)210 (199 to 221)531 (515 to 549)Female

503 (471 to 641)533 (496 to 599)353 (335 to 379)460 (441 to 483)209 (191 to 259)291 (266 to 329)256 (243 to 270)586 (568 to 605)Male
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Fig 3 | Number of deaths by age, sex, region, and year. An interactive version of this figure can be accessed at https://public.flourish.studio/visualisation/28955498/

Fig 4 | Distribution of deaths by age, sex, region, and year. An interactive version of this figure can be accessed at https://public.flourish.studio/visualisation/28971761/

Trends in older child, adolescent, and youth mortality
Global mortality in people aged 5-24 years declined substantially
between 1990 and 2024 (table 1), with the probability of dying
between the ages of 5 years and 24 years falling from 31.2 (90% UI
30.7 to 32.5) to 16.4 (16.1 to 18.4) per 1000 survivors to age 5years.
Mortality declined faster in people aged 5-14 years than in people

aged 15-24 years, with variation by region and sex (fig 1, fig 5, fig
6). Female mortality declined more rapidly than male mortality,
particularly at ages 15-24 years where annual rates of reductions
for people in the 15-19 years and 20-24 years age groups were more
than 1.5 times higher for female mortality. Differences in pace of
decline were smaller in people aged 5-14 years, with slightly faster
progress in reducing female mortality.
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Fig 5 | Year-on-year annual rates of reduction in probability of dying by age, sex, and region. An interactive version of this figure can be accessed at https://public.flourish.stu-
dio/visualisation/28956897/
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Fig 6 | Annual rates of reduction in probability of dying by age, sex, period, and region. An interactive version of this figure can be accessed at https://public.flourish.studio/vi-
sualisation/28956993/

Sexdifferences in trends variedby region. Femalemortality declined
faster thanmalemortality in Eastern andSouthernAfrica andSouth
Asia, especially at older ages, increasing the mortality sex ratio. In

contrast, Western Europe, North America and Eastern Europe and
Central Asia had smaller differences by sex, including some age
groups with greater male mortality decline.
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Globally, progress has not accelerated since 1990 (fig 5, fig 6) and
slowed in several regions after excluding crisis related shocks. For
people aged 5-9 years, the global annual rates of reductions
fluctuated between 1.3% and 4.0% and slowed moderately after
2012 (fig 5). Reductions were slower in Western and Central Africa
than in Eastern andSouthernAfrica, despite similarmortality levels
in 1990. In the last decade, lower mortality regions like North
America, Western Europe, Eastern Europe and Central Asia, and
Latin America and Caribbean recorded the lowest annual rates of
reductions, with negative annual rates of reductions in some cases,
particularly in North America, indicating an increase in mortality
levels. Conversely, South Asia maintained the fastest declines,
especially for female mortality, and was also the only region with
notable sex differences in annual rates of reductions, with male
mortality declining slower than female mortality (fig 5, fig 6).
Mortality was higher in girls than in boys aged 5-9 years in South
Asia in the 1990s but has since reversed.

In people aged 10-14 years, the global annual rates of reductions
fluctuated between 1.0% and 2.8% between 1990 and 2024 (fig 5)
and remained stable across the three periods (ie, 1990-2000,
2000-2015 and 2015-2024), while slowing slightly (fig 6). As at
younger ages, declines in mortality were slower in Western and
Central Africa than Eastern and Southern Africa. In regions with
lower mortality, progress has slowed considerably in recent years,
with stagnation or increases in mortality in North America, Western
Europe, Eastern Europe and Central Asia, and Latin America and
Caribbean. Mortality increased in North America from 2015 for both
sexes. Declines in female mortality were slightly faster in higher
mortality regions, and slower in lower mortality regions.

In people aged 15-19 years, the global annual rates of reductions
varied between 0.3% and 2.8% between 1990 and 2024 and slowed
moderately after 2006. Declines slowed recently in lower mortality
regionsofNorthAmerica,WesternEurope, andEasternEuropeand
Central Asia. Globally, female mortality declined faster than male
mortality during 1990-2024 (2.2% (90% UI 1.9% to 2.4%) v 1.5%
(1.2% to 1.7%)), driven by high mortality regions, such as West and
Central Africa, Eastern and Southern Africa, and South Asia, where
mortality sex ratios remained lower than in lower mortality regions.

For people aged 20-24 years, global annual rates of reductions
fluctuated between −0.6% and 2.9% between 1990 and 2024.
Reductions were lower than at younger ages, slowing markedly
during 2015-24 to 0.6% (90% UI −1.8% to 1.2%), from 2.1% (1.4% to
2.6%) during 2000-15 (fig 6). In low mortality regions, declines
stagnated or reversed, most noticeably in North America, although
annual rates of reductions increased slightly after 2022. Sex
differences mirrored those at ages 15-19 years but were more
pronounced, especially from 2000 to 2015. For example, in Eastern
andSouthernAfrica during 2000-15, female annual rate of reduction

was 5.7% (90% UI 4.7% to 6.7%) compared with male rates of
reduction of 2.4% (1.3% to 3.6%).

Most countries experienced substantial mortality declines across
all four age groups between 1990 and 2024. Of 200 countries, 142
achieved reductions of more than 25% across all four age groups
(135 for femalemortality and 128 formalemortality) and 57 achieved
reductions exceeding 50% (54 for female mortality and 54 for male).
However, 30 countries showed no progress in at least one age group
since 1990.More countries achieved reductions among the younger
age groups than among the older: 160 countries reduced the
probability of dying in the 5-9 years age group by at least half,
comparedwith 83 for the probability of dyingbetweenat 20-24 years
of age. Since 2015, more countries have experienced stagnation or
increases than in the earlier periods. For example, during 2015-24,
more than 50 countries had increased total mortality in people aged
20-24, compared to 27 during 2000-15.

Despite declines inprobabilities of dying, reductions in thenumbers
of deaths were offset by population growth in some regions. The
regions of sub-SaharanAfrica accounted for almost 50% (1.0million
of 2.1 million) of deaths in people aged 5-24 years in 2024 (up from
about 30% in 1990, or 1.0 million of 3.3 million), while their share
of the global population in this age group increased from 12% (0.2
billion of 2.1 billion) to 23% (0.6 billion of 2.6 billion) and is projected
to exceed 30% (0.9 billion of 2.6 billion) by 2050.28 In the regions
of sub-Saharan Africa, mortality declines in people aged 15-24 years
were not sufficient to overcome population growth, resulting in an
increase in the absolute number of deaths in 2024 compared to 1990
(fig 3, fig 4, fig 5 and table 2). For Western and Central Africa, this
was also the case for the younger age groups. In West and Central
Africa, deaths increased in people older than 10 years and remained
stable at children aged 5-9 years (fig 3, fig 4). In Eastern and
Southern Africa, deaths in people aged 5-14 years declined because
of larger declines in the mortality levels, but deaths remained stable
in people aged 15-24 years.

Faster declines in mortality in people younger than 5 years of age
than inpeople aged 5-24 years have altered agepatterns ofmortality.
Mortality in children younger than 5 years old fell by 60% since
1990, compared to 47% inpeople aged 5-24 years, reducing the ratio
of mortality in children younger than 5 years to mortality in people
aged 5-24 years from 3.0 (90% UI 2.9 to 3.1) in 1990 to 2.3 (2.0 to 2.4)
in 2024. Regional mortality differences are more pronounced: for
example, Latin America and the Caribbean has higher mortality in
men aged 15-24 years than East Asia and the Pacific, a region that
has similar levels of mortality in children under 5 years. In North
America, Eastern Europe and Central Asia, Western Europe, and
Latin America and the Caribbean, mortality levels in people aged
20-24 years are now similar to levels of mortality in children under
5 years (fig 7, fig 8).
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Fig 7 | Probability of dying and number of deaths by age, sex, region, and year. An interactive version of this figure can be accessed at https://public.flourish.studio/visualisa-
tion/28959061/
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Fig 8 | Estimated and projected global deaths by age, sex, and scenario. An interactive version of this figure can be accessed at https://public.flourish.studio/visualisa-
tion/28972066/

In terms of overall burden, deaths in 5-24 year olds accounted for
31% (30 to 33) of all deaths in people under the age of 25 years in
2024 (2.1 million of 7.0 million deaths), up from 21% (90% UI 20%
to 21%) in 1990 (3.3 million of 16.3 million deaths). The share of
deaths in people aged 15-24 years increased in most regions, with
larger numbers of male deaths.

Projection scenarios
The scenario basedprojections show that ifmortalitywere to remain
at 2024 levels, the projected annual number of deaths from 2025
through 2030 will be slightly higher than in 2024 owing to
population increases in regions with higher mortality levels, with
almost 12.9 million deaths over the years 2025 to 2030 (fig 8). If the
rate of decline observed in each country between 2015 and 2024was
to continue, the number of deaths in people in the age group 5-24
years will decline slightly, leading to 12.0 million projected deaths
among older children, adolescents, and youths between 2025 and
2030 (7.4 million male and 4.6 million female). The largest share of
these deaths—23% (2.8 million deaths)—will be in men in the age
group 20-24 years. Between 2025 and 2030, 4.8milliondeaths could
be averted compared to the scenario wherein past trends continue,
if all countries achieve the average mortality levels in high income
countries by 2030. The vast majority of these deaths (84%, or 4.0

million) would be averted in the regions of West and Central Africa,
Eastern andSouthernAfrica, andSouthAsia. Taking theuncertainty
in the estimates into account under the scenario where the upper
bound of the UIs for the rate of decline in each country between
2015 and 2024 continued, 10.2 million deaths are projected and 1.8
million deaths could be averted compared to the scenario using the
median rate of decline. If all countries performedat the lower bound
of the UIs for the rate of decline from the 2015-24 period, 12.7 million
deaths will occur, only slightly better than the scenario with no
change to the current mortality levels.

Discussion
Globally, mortality declined substantially among children,
adolescents, and youths from 1990 to 2024, yet progress has been
highly uneven across regions, age groups, and sexes. It is estimated
that 2.1 million deaths occurred among children, adolescents, and
young adults aged 5-24 years in 2024, a high burden, increasingly
concentrated in the regionsof sub-SaharanAfrica,where thenumber
of deaths has increased since 1990 because mortality declines have
been outpaced by population growth as noted by Masquelier et al.7
The increasing share stems fromslowprogress in reducingmortality,
particularly in Western and Central Africa, and regional
demographic patterns; sub-Saharan Africa represents 23% (0.6
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billion of 2.6 billion) of the world’s population of people aged 5-24
years old in 2024, up from 12% (0.2 billion of 2.1 billion) in 1990.
Population projections indicate that this proportion will continue
to rise, surpassing 30% (0.9 billion of 2.6 billion) by 2050.28

The data reveal a persistent and widening gap between male
mortality and female mortality, particularly in older adolescence
and youth, as found in other studies.9 11 Globally, the annual rate
of reduction for female mortality in the 15-24 years age group was
more than 1.5 times that of male mortality. By 2024, the probability
of dying for men aged 20-24 was nearly double that of women. In
Latin America and Caribbean, this disparity is most extreme, with
male mortality risk reaching more than three times that of female
mortality in the 20-24 years age group. The higher risk for men in
the region in particular is often associated with the increased
contribution of violent deaths and injuries at these ages.9 29 These
findings underscore the need for gender responsive health
interventions that specifically address the distinct behavioural and
environmental risks faced by young men.

Apart from the risk in early childhood, adolescents, and youth show
an increased risk of mortality, and this pattern is more pronounced
in regions and countries with lower mortality risks. Deaths in the
5-24 years age range are also a growing share of all deaths in people
under the age of 25 years: mortality declines in children under 5
years of age have outpaced that of the older age groups. Globally,
the risk of dying at 5-24 years of age is slightly less than half of the
risk of dying before reaching 5 years of age, but in several lower
mortality regions, the risk of dying between ages 5 and 24 years is
higher than for children under 5 years.

A key finding of this study is the stagnation—and in some cases,
reversal—ofmortality improvements in regions that hadpreviously
achieved low mortality levels, most noticeably in North America,
WesternEurope,EasternEuropeandCentralAsia, andLatinAmerica
and the Caribbean. This alarming trend aligns with recent warnings
from theGlobal BurdenofDisease 202312 study regarding apotential
health crisis in youths in North America.

Given the current trends of slow decline in probability of dying, and
no acceleration in the rate of reduction of mortality risk, we do not
expect large reductions in the number of deaths until 2030 without
increased investments.Withno change in current levels ofmortality
risk, 12.9millionolder children, adolescents, andyouthare expected
to die between 2025 and 2030. If current rates of progress are
maintained the number of deaths would amount to 12.0 million.
The high income scenario illustrates the potential in saving 4.8
million lives with accelerated progress compared to the current
trend scenario over the same period. More realistic scenarios using
uncertainty in the estimates with the upper bound of the estimated
annual rates of reduction between 2015 and 2024 suggests that the
number of deaths could be reduced to 10.2 million deaths, while
using the lower bound of the annual rates of reduction could
increase the number of deaths to 12.7 million deaths.

Understanding the underlying factors driving mortality risks and
how they evolve with age is another important element of global
health monitoring. In adolescents and youth, injuries, violence,
and non-communicable diseases are understood to be major
contributors to mortality. For older children aged 5-9 years,
childhood illnesses, diarrhoea, malaria, and lower respiratory
infections remain the leading causes of death. Because these factors
are more readily treatable with traditional public health
interventions in children aged 5-9 years, combined with a lower
contribution from injuries and accidents, likely explains the faster
decline in mortality in children aged 5-9 years in recent decades.

The reversals for older adolescents andyouths suggest that emerging
threats such as interpersonal violence, self-harm, and road traffic
injuries—causes of death less responsive to traditional infectious
disease control measures—are becoming dominant drivers of
mortality in these age groups. Adetailed analysis on causes of death
for children and adolescents younger than 20 years old was
conducted by the Child and Adolescent Causes of Death Estimation
(CA-CoDE) group.29 30

This study offers comprehensive analysis of all cause mortality in
people aged 5-9 years, 10-14 years, 15-19 years, and 20-24 years by
sex, building on the standardised modelling approach used by the
UN IGME and provides timely estimates up to the year 2024.
Moreover, the UN IGME updates its estimates of mortality in 5-24
year olds annually in consultation with national governments,
ensuring the data compiled are complete and nationally
representative. However, the lack or sparsity of empirical data in
several high mortality countries limited the study’s precision,
particularly in more recent estimates with only 37 countries with
data for 2024 and an average short term extrapolation period of
around four years, increasing the uncertainty in recent years. Based
on the lower bound of the 90% UIs, only 75 countries reduced
mortality by at least 25% in all four age groups compared to 142
countries when the point estimates are used. In the most recent
period, basedon thepoint estimates,more than50 countries showed
a negative annual rate of reduction in the mortality risk for the
people in the age group 20-24 years, but based on the upper bound
of the 90% UIs, only 10 countries showed increases.

To fill persistent data gaps, sustained and increased investment in
timely data collection, alongwith the expansionand strengthening
of data systems, is essential in regions and countries where
uncertainty in estimates remains high. Between 2000 and 2024,
more than 50 countries relied exclusively on household survey and
census data to estimate mortality in people aged 5-24 years.
Sufficient source data to model trend estimates directly were not
available in 35 countries for people in the age group 5-14 years and
39 countries for age people in the age group 15-24 years. As of 2024,
less thanone third of older children, adolescents, andyoungadults
aged 5-24 years lived in countries with high quality vital registration
systems and less than 20% of the deaths of children, adolescents,
and youths occurred in these countries. In the absence of well
functioning vital registration systems, data fromhousehold surveys
or censuses are crucial for assessing mortality levels specific to age
and sex, as well as trends in many high burden countries. Without
these sources, little information would be available to inform the
estimates directly from country data. Given current funding
constraints for data collection, the development and use of cost
efficient tools tomeasuremortality, togetherwith the strengthening
of administrative systems for the registration of vital events, are
critical for accurately monitoring current patterns and trends.

In comparisonwith other global estimates our estimates differ from
those of the 2023 Global Burden of Disease study, because of
differences in underlying data inputs, crisis adjustments, and
modelling strategies. Globally, the number of deaths in children,
adolescents, and youths from the Global Burden of Disease study
(2.3 million), is included in the 90% UIs around our estimates. At
the country level, the correlation between UN IGME estimates and
the most recent Global Burden of Disease 2023 estimates for the
years 1990 to 2023 is 0.82. Correlations are highest for the 5-9 years
and 10-14 years age groups, with correlations between 1990 and
2023 of 0.84 for both groups, respectively, and weaken in the 15-19
years and 20-24 years age groups, which show correlations of 0.83
and 0.79, respectively. Our latest UN IGME estimates are based on
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more recent data inputs than the Global Burden of Disease 2023,
which also contributes to differences in the estimates. Estimates
became closer since Global Burden of Disease study also started
using survey data for the age groups 5-14 years and 15-24 years in
their latest iteration.

Discrepancies are highest in country-years with crisis adjustments
and in the regions of sub-Saharan Africa where less empirical data
are available to inform the estimates. In terms of modelling, our
approach differs from Global Burden of Disease study since our
estimates are specific to the 5-14 years and 15-24 years age groups
and do not use information regarding other age groups, except for
the few countries where we infer death risks from mortalityrisks for
children younger than 5 years old. This means that the difficulty of
measuring adult mortality, particularly in countries affected by HIV
or crisis, does not affect our estimates. The current Global Burden
of Disease model incorporates covariates to smooth trends and fill
in data gaps: a socio-demographic index, the mortality rate from
HIV, the age standardised covid-19mortality 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 for all risk factors combined for age standardised, all cause
mortality, excludingdeaths fromHIV/AIDS and crisis deaths. These
covariates are likely to introduce a certain degree of circularity into
the estimation process, as several of them involve measures of
mortality. Furthermore, in several countries, considerable
uncertainty surrounding these covariates exists.

Conclusion
Without accelerated progress, the absolute number of deaths will
remain stagnant or rise by 2030. Our findings underscore the urgent
need for increased investment to counteract rising mortality in high
income regions in older adolescents and youths, and highlight the
risk that similar reversals could emerge in other parts of the world
without targeted action. In addition, sustained and expanded
investment is essential in sub-Saharan Africa, where rapid
population growth is placing increasing pressure on health systems
and could exacerbate the overall mortality burden. Progress is
needed particularly in people aged 5-14 years in West and Central
Africa, for whom progress has been slow.

The past three decades have seen substantial progress in mortality
for older children, adolescents, and young adults aged 5-24 years.
As the gap in mortality between children under 5 years of age and
people aged 5-24 years narrows, reducingmortality in older children
demands a shift beyond the traditional child survival agenda of
reducing mortality in children under 5 years of age, as seen in the
sustainable development agenda and themillenniumdevelopment
goals. Tackling the remaining burden of 2.1 million annual deaths
requires age specific strategies that address leading causes in
adolescence and young adulthood—such as violence, accidents,
and injuries—while sustainingprogress against infectious diseases
in high mortality regions. With most deaths concentrated in
sub-Saharan Africa and South Asia, urgent investment in health
systems and robust data infrastructure is critical. Strengthening
civil registration and vital statistics systems is not just a technical
step but a foundation for equitable, evidence based policies that
ensure no child or young person is left behind.

What is already known on this topic
• Global health initiatives have historically prioritised mortality in

children under 5 years of age, leading to substantial reductions in
mortality for that age group, while mortality among older children,
adolescents, and youth has received less attention in global
monitoring.

• Progress has been steady in reducing mortality risk for ages 5-24 years
since 1990, but was slower than in children under 5 years of age.

• Recent studies, including Global Burden of Disease Study 2023, have
warned of a potential health crisis with rising mortality risk among
adolescents in specific high income regions, but evidence for this
across all regions has been limited.

What are the new findings?
• This study provides the most comprehensive annual estimates of all

cause mortality for 200 countries and areas from 1990 to 2024, by
five year age group (5-9, 10-14, 15-19, and 20-24 years), sex, and
region.

• Male mortality is declining slower than female mortality, particularly
in people aged 15-24 years, where the risk of death for men is nearly
double that of women

• The burden of deaths is shifting heavily to sub-Saharan Africa, which,
now accounts for nearly 50 per cent of global deaths in age group
5-24 years driven by population growth and slower mortality
reductions.

• Despite global estimates, high quality vital registration data remains
scarce; precision is often lowest in the regions where the estimated
mortality burden is highest.

What do the new findings imply?
• A child survival approach that focuses mainly on infectious diseases

is insufficient for older children, adolescents and youth, and policies
targeting causes of death less amenable to traditional health
interventions, such as violence and injuries, are needed.

• Without accelerated mortality reductions, the absolute number of
deaths in this age group will remain stagnant or rise by 2030, owing
to population growth in high mortality regions and slow mortality
reductions.

• The lack of high quality data in high mortality countries and
uncertainties around funding for large scale demographic surveys
limits the ability to monitor trends in mortality and emerging health
crises effectively, necessitating urgent investment in civil registration
and vital statistics systems to fill critical knowledge gaps.

AUTHOR AFFILIATIONS
1
Unicef Office of Strategy and Evidence - Innocenti, New York, NY, USA

2
Unicef Office of Strategy and Evidence - Innocenti, Florence, Italy

4
Louvain University, Louvain-la-Neuve, Belgium

5
University of Massachusetts Amherst, Amherst, MA, USA

6
Chinese University of Hong Kong, Shenzhen, Shenzhen, Guangdong, China

7
University of Pennsylvania, Philadelphia, PA, USA

8
French Institute for Demographic Studies, Paris, France

9
Demographic Analysis Section, Population Division, United Nations Department of
Economic and Social Affairs, NY, USA

10
Department of Data, Digital Health, Analytics and AI, World Health Organization,
Geneva, Switzerland

11
Science, Innovation andMonitoring Unit, Department of Sexual, Reproductive,Maternal,
Child and Adolescent Health and Ageing, World Health Organization, Geneva,
Switzerland

12
CELADE - Population Division of United Nations Economic Commission for Latin
America and the Caribbean, Santiago, Chile

13
Development Data Group, World Bank, Washington DC, USA

15the bmj | BMJ 2026;393:e088685 | doi: 10.1136/bmj-2025-088685

RESEARCH



Contributors: DY, LH, and DS conceived the study and completed the data analysis. LH, DS, YL, GF,
BM, TS, and PG contributed to the database construction and all authors reviewed and had access to
the underlying data for this study and YL and GF verified the raw data. LA, BM, and FC led the
development of the bayesian models; DS, LH, YL, and GF produced the estimates, and all authors
reviewed the final results. LH, GF, DY, and DS drafted the original manuscript. All authors reviewed the
manuscript and provided input and edits to the article and approved its final version for submission.

Funding: Unicef’s childmortality estimationworkwas supported by the Gates Foundation (INV-042416)
and the United States Government. The funders played no role in the study conception, design, or
execution.

Competing interests: All authors have completed the ICMJE uniformdisclosure form atwww.icmje.org/dis-
closure-of-interest/ and declare support from support the Gates Foundation (INV-042416) and the
United States Government for the submitted work; no financial relationships with any organisations
that might have an interest in the submitted work in the previous three years; no other relationships
or activities that could appear to have influenced the submitted work.

Transparency: The lead author (the manuscript’s guarantor) affirms that the manuscript is an honest,
accurate, and transparent account of the study being reported; that no important aspects of the study
have been omitted; and that any discrepancies from the study as planned (and, if relevant, registered)
have been explained.

Dissemination to participants and related patient and public communities: Estimates and underlying
data are publicly available on childmortality.org. All estimates have been shared with national
governments.

Provenance and peer review: Not commissioned; externally peer reviewed.

Maps: These maps do not reflect the positions of United Nations Interagency Group for Child Mortality
Estimation agencies or those of the institutions to which the authors are affiliated on the legal status
of any country or territory, or on the delimitation of any frontiers. Publishedmaps are provided without
any warranty of any kind, either express or implied. BMJ remains neutral with regard to jurisdictional
claims in published maps.

This article is part of a collection proposed by Unicef, WHO, and Johns Hopkins University. The three
organisations provided funding for the collection. Unicef funded the open access fees for this article.
The BMJ peer reviewed, edited, and decided to publish this article. Elizabeth Loder, Navjoyt Ladher,
and Paul Simpson were the lead editors for The BMJ.

Ethical approval: Ethical approval was not required for this study.

Data sharing: The data underlying the findings in this paper are openly and publicly available and can
be found here: www.childmortality.org. If you encounter problems accessing the data, please contact
the corresponding author.

1 United Nations. Sustainable Development Goals. https://sdgs.un.org/
2 United Nations. Every Woman Every Child. The Global Strategy for Women’s, Children’s and

Adolescents’ Health (2016-2030). New York, NY; 2025.
3 Amouzou A, Barros AJD, Requejo J, etal. The 2025 report of the Lancet Countdown to 2030 for

women’s, children’s, and adolescents’ health: tracking progress on health and nutrition. Lancet
2025;405:-54. doi: 10.1016/S0140-6736(25)00151-5. pmid: 40222381

4 World Health Organization. The adolescent health indicators recommended by the Global Action
for Measurement of Adolescent health: guidance for monitoring adolescent health at country,
regional and global levels. Geneva; 2024. https://iris.who.int/server/api/core/bitstreams/83f3a1f4-
13fc-46f3-9397-26ad6e5acd46/content

5 Patton GC, Sawyer SM, Santelli JS, etal. Our future: a Lancet commission on adolescent health
and wellbeing. Lancet 2016;387:-78. doi: 10.1016/S0140-6736(16)00579-1. pmid: 27174304

6 Black RE, Liu L, Hartwig FP, etal. Health and development from preconception to 20 years of
age and human capital. Lancet 2022;399:-40.
doi: 10.1016/S0140-6736(21)02533-2. pmid: 35489357

7 Masquelier B, Hug L, Sharrow D, etalUN Inter-agency Group for ChildMortality Estimation. Global,
regional, and national mortality trends in youth aged 15-24 years between 1990 and 2019: a
systematic analysis. Lancet Glob Health 2021;9:-17.
doi: 10.1016/S2214-109X(21)00023-1. pmid: 33662320

8 Masquelier B, Hug L, Sharrow D, etalUnited Nations Inter-agency Group for Child Mortality
Estimation. Global, regional, and national mortality trends in older children and young adolescents
(5-14 years) from 1990 to 2016: an analysis of empirical data. Lancet Glob Health 2018;6:-99.
doi: 10.1016/S2214-109X(18)30353-X. pmid: 30223984

9 Chao F, Masquelier B, You D, etalUN Inter-agency Group for Child Mortality Estimation. Sex
differences in mortality among children, adolescents, and young people aged 0-24 years: a
systematic assessment of national, regional, and global trends from 1990 to 2021. Lancet Glob
Health 2023;11:-30. doi: 10.1016/S2214-109X(23)00376-5. pmid: 37734797

10 Viner RM, Coffey C, Mathers C, etal. 50-year mortality trends in children and young people: a
study of 50 low-income, middle-income, and high-income countries. Lancet 2011;377:-74.
doi: 10.1016/S0140-6736(11)60106-2. pmid: 21450338

11 Ward JL, Azzopardi PS, Francis KL, etalGBD 2019 Adolescent Mortality Collaborators. Global,
regional, and national mortality among young people aged 10-24 years, 1950-2019: a systematic
analysis for the Global Burden of Disease Study 2019. Lancet 2021;398:-618.
doi: 10.1016/S0140-6736(21)01546-4. pmid: 34755628

12 Schumacher AE, Zheng P, Barber RMGBD 2023 Demographics Collaborators. Global
age-sex-specific all-causemortality 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. Lancet 2025;406:-810.
doi: 10.1016/S0140-6736(25)01330-3. pmid: 41092927

13 United Nations Inter-agency Group for Child Mortality Estimation (UN IGME). Levels & Trends in
Child Mortality: Report 2025 - Estimates developed by the United Nations Inter-agency Group
for Child Mortality Estimation. New York; 2026.

14 Riffle T, Lima E, Queiroz B. Riffe T, Lima E, Queiroz B (2017). DDM: Death Registration Coverage
Estimation. R package version 1.0-0. 2017.

15 Moultrie T, Dorrington R, Hill A, Hill K, Timæus I, Zaba B. Tools for Demographic Estimation.
International Union for the Scientific Study of Population; 2013. Available from: https://demo-
graphicestimation.iussp.org/content/introduction-tools-demographic-estimation

16 Alkema L, Chao F, You D, Pedersen J, Sawyer CC. National, regional, and global sex ratios of
infant, child, and under-5mortality and identification of countries with outlying ratios: a systematic
assessment. Lancet Glob Health 2014;2:-30.
doi: 10.1016/S2214-109X(14)70280-3. pmid: 25304419

17 Alkema L, New JR. Global estimation of child mortality using a Bayesian B-spline Bias-reduction
model. Ann Appl Stat 2014;8. doi: 10.1214/14-AOAS768.

18 United Nations Statistics Division. Standard Country or Area Codes for Statistical Use (M49).
2026. https://unstats.un.org/unsd/methodology/m49/

19 Centre for Research on the Epidemiology of Disasters (CRED), Catholic University of Leuven.
EM-DAT: The OFDA/CRED International Disaster Database.

20 Delforge D, Wathelet V, Below R, etal. EM-DAT: the Emergency Events Database. Int J Disaster
Risk Reduct 2025;124:105509. doi: 10.1016/j.ijdrr.2025.105509.

21 Department of Peace and Conflict Research. Uppsala University. Uppsala Conflict Data Program.
https://www.pcr.uu.se/research/ucdp/

22 Sundberg R, Melander E. Introducing the UCDP Georeferenced Event Dataset. J Peace Res
2013;50:-32. doi: 10.1177/0022343313484347.

23 Raleigh C, Linke R, Hegre H, Karlsen J. Introducing ACLED: An Armed Conflict Location and Event
Dataset. J Peace Res 2010;47:-60. doi: 10.1177/0022343310378914.

24 Center for Systemic Peace/integrated Network for Societal Conflict Research. CSP/INSCR datasets.
https://www.systemicpeace.org/inscrdata.html

25 Mathers C, Sohn H, Castanheira H, et al. Age-Sex Patterns of Crisis Deaths: Towards a more
standard mortality estimation approach. New York; 2023. (Working paper, United Nations
Children’s Fund). https://childmortality.org/wp-content/uploads/2023/09/UN-IGME-Working-
Paper.-Age-sex-Patterns-of-Crisis-Deaths.pdf

26 Acosta E, Hug L, Cruz-Castanheira H, Sharrow D,Monteiro da Silva JH, You D. Changes in stillbirths
and child and youth mortality in 2020 and 2021 during the COVID-19 pandemic. Int J Epidemiol
2024;53:dyae057. doi: 10.1093/ije/dyae057. pmid: 38622491

27 United Nations Inter-agency Group for Child Mortality Estimation. Levels & Trends in Child
Mortality: Report 2024 - Estimates developed by the United Nations Inter-agency Group for Child
Mortality Estimation. UNICEF, 2025.

28 United Nations, Department of Economic and Social Affairs, Population Division.World Population
Prospects 2024. 2024.

29 Eilerts-Spinelli H, Villavicencio F, Perin J, et al . Estimates of global causes of death for children
and adolescents aged 5-19 in 2000-24: secondary data analysis using bayesian multinomial
logistic regression. BMJ 2026;393:e088687. doi: 10.1136/bmj-2025-088687.

30 Perin J, Prieto-Merino D, Wahi A, et al . Systematic estimates of global causes of neonatal and
under 5 mortality in 2000-24: secondary data analysis using bayesian multinomial logistic
regression model. BMJ 2026;393:e088686. doi: 10.1136/bmj-2025-088686

Web appendix: Supplementary appendix

This is an Open Access article distributed in accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) license, which permits others to distribute, remix, adapt and build upon this
work, for commercial use, provided the original work is properly cited. See: http://creativecommons.org/li-
censes/by/4.0/.

the bmj | BMJ 2026;393:e088685 | doi: 10.1136/bmj-2025-08868516

RESEARCH

http://www.icmje.org/disclosure-of-interest/
http://www.icmje.org/disclosure-of-interest/
childmortality.org
http://www.childmortality.org
https://sdgs.un.org/
https://iris.who.int/server/api/core/bitstreams/83f3a1f4-13fc-46f3-9397-26ad6e5acd46/content
https://iris.who.int/server/api/core/bitstreams/83f3a1f4-13fc-46f3-9397-26ad6e5acd46/content
https://demographicestimation.iussp.org/content/introduction-tools-demographic-estimation
https://demographicestimation.iussp.org/content/introduction-tools-demographic-estimation
https://unstats.un.org/unsd/methodology/m49/
https://www.pcr.uu.se/research/ucdp/
https://www.systemicpeace.org/inscrdata.html
https://childmortality.org/wp-content/uploads/2023/09/UN-IGME-Working-Paper.-Age-sex-Patterns-of-Crisis-Deaths.pdf
https://childmortality.org/wp-content/uploads/2023/09/UN-IGME-Working-Paper.-Age-sex-Patterns-of-Crisis-Deaths.pdf
https://www.bmj.com/content/393/bmj.e088685/related#datasupp
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

