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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
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DESIGN
Database construction of empirical data on mortality,

regions and countries require the greatest investment.

mortality estimation, and assessment of levels and trends.

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
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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 million to 2.4 million) 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% Ul

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.
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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,' the Global Strategy
for Women’s, Children’s and Adolescents’ Health
(2016-2030),% Countdown to 2030, Global Action for
Measurement of Adolescent Health,* and the Lancet
Commission on Adolescent Health and Wellbeing
2018, that recognise the importance of these age
groups to public health, human capital, and the
realisation of a demographic dividend.? ¢*? 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.” ® 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.’ These patterns align with the
epidemiological transition in which mortality declines
substantially at younger ages, followed by slower and
more heterogeneous changes during adolescence and
youth.'®

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.” ! 2
Mortality increases among older children, adolescents,
and youth in several high income countries'?
underscore the need for systematic 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
data'>~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 to guide
governments, researchers, and global partners in
identifying priority areas for policy and investment to
reduce mortality in older children, adolescents, and
youth.

GLOBAL PATTERNS IN NEONATAL, CHILD, AND ADOLESCENT MORTALITY

Data and methods

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.”” 3

For vital registration data, we derived probabilities
from standard period abridged life tables, with sex
specific completeness evaluated using death distri-
bution methods.’ ** 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,
and all empirical data and estimates are publicly
available on the UN IGME web portal.*

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.” 8 2617
Because combined sex data are generally more
robust, we firstly estimated total (non-sex specific)
probabilities of dying by using a bayesian B-spline
bias reduction model (B3), which adjusts for source
specific biases (including recall and selection bias) and
accounts for sampling and non-sampling error.)” 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
constrained using the 10 year probabilities, to ensure
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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'®) 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% (38000 of 835000) and 10%
(129000 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.’
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 data and represents
the relative advantage or disadvantage 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
databases'®* and reports from the United Nations and
other organisations. Adjustments were 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.”> No adjustment was made for
the covid-19 pandemic, as available evidence does not
support such adjustment.?®?’

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 2024 high income country
levels by 2030. The constant 2024 scenario maintains
mortality at 2024 levels. The continuing current
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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 and upper bound of the 90% uncertainty
interval (UI) of the annual rates of 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.?® 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 2024 by age, sex, region, and
country. We evaluated progress 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.” Finally, we calculated the respective
mortality and number of deaths under different
scenarios from 2025-30 to assess the future mortality
burden. Unless explicitly stated, analysis refers to the
point estimate and estimates are presented including
crisis adjustment.

Patient and public involvement

This study wuses 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
participants were recruited, no assessment of burden
or participation 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).
Regional disparities were substantial. West and
Central Africa and Eastern and Southern Africa had
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GLOBAL PATTERNS IN NEONATAL, CHILD, AND ADOLESCENT MORTALITY

Probability of dying by age, region, and year
Probabilities of dying for ages 5-9, 10-14, 15-19, and 20-24 years with 90% uncertainty intervals (shaded area), by region, 1990-2024
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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/

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 in West and Central Africa was 29 times
higher than in Western 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).

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 same age group. Sex
ratios exceed 1.5 in more than 80% 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.

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).

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 5 years.
Mortality declined faster in people aged 5-14 years
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Sex ratio in probability of dying by age, region, and year

Male to female sex ratio in probability of dying for ages 5-9, 10-14, 15-19, and 20-24 years with 90% uncertainty intervals (shaded area), by region, 1990-2024
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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/

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.

Sex differences in trends varied by region. Female
mortality declined faster than male mortality in
Eastern and Southern Africa and South 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.

Globally, progress has not accelerated since 1990
(ig 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 and Southern Africa,
despite similar mortality 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 regions of
North America, Western Europe, and Eastern Europe
and 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.
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Number of deaths by age, sex, region, and year
Number of deaths, with 90% uncertainty intervals (shaded area), for ages 5-9, 10-14, 15-19, and 20-24 years, by sex and Unicef reporting region, 1990-2024 thebm.l
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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/

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

Distribution of deaths by age, sex, region, and year
Distribution of deaths for ages 5-9, 10-14, 15-19, and 20-24 years, by sex and region, 1990-2024
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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/
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Year-on-year annual rates of reduction in probability of dying by age, sex, and region

Year-on-year annual rates of reduction in crisis free probability of dying for ages 5-9, 10-14, 15-19, and 20-24 years with 90% uncertainty intervals (shaded area), by sex and

region, 1990-2024. Crisis-free probabilities of dying by age and sex are shown
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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.studio/visualisation/28956897/

especially from 2000 to 2015. For example, in Eastern
and Southern Africa 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
female mortality and 128 for male mortality) 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, compared with 83

thelbmj | BMJ2026;393:e088685 | doi: 10.1136/bmj-2025-088685

for the probability of dying between at 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 in probabilities of dying, reductions
in the numbers of deaths were offset by population
growth in some regions. The regions of sub-Saharan
Africa accounted for almost 50% (1.0 million 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.%® In the regions of sub-Saharan Africa,
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Annual rates of reduction in probability of dying by age, sex, period, and region

Annual rates of reduction in crisis free probability of dying for ages 5-9, 10-14, 15-19, and 20-24 years with 90% uncertainty intervals, by sex, period, and region. Crisis

free probabilities of dying by age and sex are shown
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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 in people aged 5-24 years have altered
age patterns of mortality. Mortality in children younger
than 5 years old fell by 60% since 1990, compared to
47% in people 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).

In terms of overall burden, deaths in 5-24 year olds
accounted for 31% (90% UI 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 based projections show that if mortality
were 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 2024 was 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,
4.8 million deaths 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 and Southern
Africa, and South Asia. Taking the uncertainty in the
estimates into account under the scenario where the

GLOBAL PATTERNS IN NEONATAL, CHILD, AND ADOLESCENT MORTALITY

upper bound of the Uls 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 performed at the
lower bound of the Uls 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 regions of
sub-Saharan Africa, where the number of deaths
has increased since 1990 because mortality declines
have been outpaced by population growth as noted
by Masquelier et al.” The increasing share stems from
slow progress in reducing mortality, particularly in
Western and Central Africa, and regional demographic
patterns; sub-Saharan Africa represents 23% (0.6
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.?8

The data reveal a persistent and widening gap
between male mortality and female mortality, parti-
cularly in older adolescence and youth, as found in
other studies.’ * 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.” ?° 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—of mortality improvements
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Probability of dying and number of deaths by age, sex, region, and year

Regional and global trends in the probability of dying and number of deaths at ages 0-4, 5-9, 10-14, 15-19, and 20-24 years, by sex, in 1990, 2000, 2015, and 2024 thebmi
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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/visualisation/28959061/

in regions that had previously achieved low mortality
levels, most noticeably in North America, Western
Europe, Eastern Europe and Central Asia, and Latin
America and the Caribbean. This alarming trend
aligns with recent warnings from the Global Burden

thebmj | BMJ2026;393:e088685 | doi: 10.1136/bmj-2025-088685

of Disease 20232 study regarding a potential 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
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Estimated and projected global deaths by age, sex, and scenario

Estimated and projected number of deaths under different scenarios for ages 5-9, 10-14, 15-19, and 20-24

years, by sex, 1990-2030
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large reductions in the number of deaths until 2030
without increased investments. With no change in
current levels of mortality risk, 12.9 million older
children, adolescents, and youth are 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 and youths 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. A detailed 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.?®3°

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

doi: 10.1136/bmj-2025-088685 | BMJ 2026;393:e088685 | thelmyj
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Probability of dying by age group and country
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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% Uls, 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, based on the point
estimates, more than 50 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% Uls, only 10 countries showed
increases.

To fill persistent data gaps, sustained and increased
investment in timely data collection, along with the
expansion and 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

thelbmj | BMJ2026;393:e088685 | doi: 10.1136/bmj-2025-088685

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 than one third of older children, adolescents,
and young adults 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
from household 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 to
measure mortality, together with the strengthening
of administrative systems for the registration of vital
events, are critical for accurately monitoring current
patterns and trends.

In comparison with 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%
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Uls 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 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 mortality risks 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-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 for all risk factors combined for
age standardised, all cause mortality, excluding deaths
from HIV/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, reducing mortality 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 the millennium development 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 sustaining progress
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.
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