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Articles

Global, regional, and national burden of stroke and its risk
factors, 1990-2021: a systematic analysis for the Global
Burden of Disease Study 2021

GBD 2021 Stroke Risk Factor Collaborators*

Summary

Background Up-to-date estimates of stroke burden and attributable risks and their trends at global, regional, and
national levels are essential for evidence-based health care, prevention, and resource allocation planning. We aimed
to provide such estimates for the period 1990-2021.

Methods We estimated incidence, prevalence, death, and disability-adjusted life-year (DALY) counts and age-
standardised rates per 100000 people per year for overall stroke, ischaemic stroke, intracerebral haemorrhage, and
subarachnoid haemorrhage, for 204 countries and territories from 1990 to 2021. We also calculated burden of stroke
attributable to 23 risk factors and six risk clusters (air pollution, tobacco smoking, behavioural, dietary, environmental,
and metabolic risks) at the global and regional levels (21 GBD regions and Socio-demographic Index [SDI] quintiles),
using the standard GBD methodology. 95% uncertainty intervals (Uls) for each individual future estimate were
derived from the 2-5th and 97-5th percentiles of distributions generated from propagating 500 draws through the
multistage computational pipeline.

Findings In 2021, stroke was the third most common GBD level 3 cause of death (7-3 million [95% UI 6-6-7-8]
deaths; 10-7% [9-8-11-3] of all deaths) after ischaemic heart disease and COVID-19, and the fourth most common
cause of DALYs (160-5 million [147-8-171- 6] DALYs; 5-6% [5-0-6-1] of all DALYs). In 2021, there were 93 -8 million
(89-0-99-3) prevalent and 11-9 million (10-7-13-2) incident strokes. We found disparities in stroke burden and risk
factors by GBD region, country or territory, and SDI, as well as a stagnation in the reduction of incidence from 2015
onwards, and even some increases in the stroke incidence, death, prevalence, and DALY rates in southeast Asia, east
Asia, and Oceania, countries with lower SDI, and people younger than 70 years. Globally, ischaemic stroke constituted
65-3% (62-4-67-7), intracerebral haemorrhage constituted 28-8% (28-3-28-8), and subarachnoid haemorrhage
constituted 5-8% (5-7-6-0) of incident strokes. There were substantial increases in DALYs attributable to high BMI
(88-2% [53-4-117-7]), high ambient temperature (72-4% [51-1 to 179-5]), high fasting plasma glucose (32-1%
[26-7-38-1]), diet high in sugar-sweetened beverages (23-4% [12-7-35-7]), low physical activity (11-3% [1-8-34-9]),
high systolic blood pressure (6-7% [2-5-11-6]), lead exposure (6-5% [4-5-11-2]), and diet low in omega-6
polyunsaturated fatty acids (5-3% [0-5-10-5]).

Interpretation Stroke burden has increased from 1990 to 2021, and the contribution of several risk factors has also
increased. Effective, accessible, and affordable measures to improve stroke surveillance, prevention (with the emphasis
on blood pressure, lifestyle, and environmental factors), acute care, and rehabilitation need to be urgently implemented
across all countries to reduce stroke burden.

Funding Bill & Melinda Gates Foundation.

Copyright © 2024 The Author(s). Published by Elsevier Lid. This is an Open Access article under the CC BY 4.0
license.

Introduction

Evidence from the Global Burden of Disease, Injuries,
and Risk Factors Study (GBD) suggests that prevalent
cases of total cardiovascular disease (including stroke)
nearly doubled from 271 million (95% uncertainty
interval [UI] 257-285) in 1990 to 523 million (497-550)
in 2019.' Moreover, despite a consistent decline in age-
standardised cardiovascular disease (including stroke)
mortality rates globally in the second half of the 20th
century,' there has been a subsequent deceleration in
the decline and an overall flattening of the decline in

www.thelancet.com/neurology Vol 23 October 2024

the past few years.! Since 2010, age-standardised cardio-
vascular disease (including stroke) mortality rates have
even increased in many locations (eg, Mexico, the UK,
and the USA),"” and the age-standardised incidence
of stroke in individuals younger than 55 years has
increased substantially in high-income countries.** The
previous GBD study on stroke burden and risks covered
the period 1990-2019, and identified stroke as the second
leading cause of death in the world.” The most recent
GBD stroke burden project® has estimated an almost
doubling of disability-adjusted life-years (DALYs),
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Research in context

Evidence before this study

The Global Burden of Diseases, Injuries, and Risk Factors Study
(GBD) is the only global epidemiological study that produces
comprehensive estimates of global, regional, and country-
specific burden due to stroke. To evaluate the availability of
evidence, we carried out a structured review of the published
scientific literature in MEDLINE, Scopus, Google Scholar, and
PubMed for relevant reports published in any language from
Jan 1, 1990, to March 1, 2024, using search terms that included
“stroke”, “cerebral infarction”, “isch(a)emic stroke”,
"intracerebral h(a)emorrage”, “h(a)emorrhagic stroke”, or
“subarachnoid h(a)emorrage”, AND "“incidence”, “prevalence”,
“mortality”, or “epidemiology” or “population attributable
fraction (PAF)", “risk factor(s)”, “trends”, or “disability-adjusted
life-year(s) (DALYs)". The most recent GBD report on the burden
of stroke and its risk factors covered the period from 1990 to
2019 and found that the annual number of strokes and deaths
due to stroke increased substantially, despite large reductions in
age-standardised rates, particularly reductions among people
aged 70 years or older. The highest age-standardised stroke-
related mortality and DALY rates were in the World Bank low-
income group, and the fastest growing risk factor for stroke
between 1990 and 2019 was high BMI.

Added value of this study
As part of GBD 2021, this study provides the most up-to-date
estimates of the burden of overall stroke, ischaemic stroke,

deaths, and cost due to stroke from 2020 to 2050.°
Globally, the age-standardised prevalence of cardiovas-
cular disease (including stroke) risk factors (including
hypertension, overweight, and diabetes)' are also
increasing” There has been a rapid increase in
the number of people who died or remained disabled
from stroke over the past 30 years,’ with a trend towards
increasing incidence rates in people younger than
55 years, and increased prevalence of major risk factors
for stroke (elevated blood pressure, overweight, and
diabetes) over the past 10-15 years. These findings
necessitate timely updated data on the most recent
changes in stroke burden and risks across the globe to
inform adequate health-care planning, resource alloca-
tion, and priority setting for stroke and to assess
the success or failure of measures to reduce stroke
burden.

The current GBD 2021 study of stroke burden and risks
covers the period from 1990 to 2021. It includes analysis
of the additional data sources for 2019-21, with corre-
sponding re-calculation of all previous stroke burden and
risks estimates, including stroke incidence, prevalence,
deaths, and DALYs for total stroke and its three main
pathological types (ischaemic stroke, intracerebral haem-
orrhage, and subarachnoid haemorrhage). It also
includes analysis of DALYs due to stroke and stroke

intracerebral haemorrhage, and subarachnoid haemorrhage
and its risk factors. We found that stroke burden, in terms of
absolute numbers, has increased substantially from

1990 to 2021. From 1990 to 2021, there was an increase in the
contribution to stroke DALYs from not only high BMI, as in the
previous GBD 2019 study, but also high ambient temperature,
high fasting plasma glucose, diet high in sugar-sweetened
beverages, low physical activity, high systolic blood pressure,
and diet low in omega-6 polyunsaturated fatty acids,
emphasising the increasing role of environmental factors on
the heightened burden from stroke. Stroke burden was highest
in low-income and middle-income countries.

Implications of all the available evidence

The findings from this study can help to guide evidence-based
health-care planning, prevention, and resource allocation for
stroke and its pathological types, including country-specific
prioritisation of these measures. Effective, accessible, and
affordable measures to improve stroke surveillance, prevention
(with the emphasis on elevated blood pressure, lifestyle, and
environmental factors), acute care, and rehabilitation to reduce
stroke burden need to be urgently implemented across all
countries.

pathological type attributable to 23 risk factors and
six risk factor clusters at global, regional, and national
(204 countries and territories) levels. This manuscript
was produced as part of the GBD Collaborator Network
and in accordance with the GBD Protocol.

Methods

Overview

Details of the GBD 2021 methods for stroke burden and
risk factors estimates remained the same as for the latest
GBD estimates and are described elsewhere®*™ (appendix
pp 61-99). Stroke was defined according to the clinical
WHO criteria” and categorised into three pathological
types (ischaemic stroke, intracerebral haemorrhage, and
subarachnoid haemorrhage).” To simplify the stroke
modelling process and to ensure that all major patholog-
ical types were estimated correctly, vital registration and
surveillance data were used to separately produce inde-
pendent acute and chronic stroke models for ischaemic
stroke, intracerebral haemorrhage, and subarachnoid
haemorrhage type (appendix pp 75-76). As in previous
GBD stroke burden estimates, we modelled first-ever-in-
a-lifetime ischaemic stroke, intracerebral haemorrhage,
and subarachnoid haemorrhage from the day of stroke
onset to 28 days, and separately modelled survival
(prevalence) beyond 28 days.’

www.thelancet.com/neurology Vol 23 October 2024
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Cause of Death Ensemble modelling (CODEm) was
used to estimate deaths due to overall stroke and stroke
pathological types. For non-fatal disease modelling
(incidence and prevalence of stroke), we used
the DisMod-MR 2.1 tool,” a Bayesian modelling software
that uses data on various disease parameters and
the epidemiological relationships between these
parameters.’” In the GBD study, the incidence rate
represents new events in a given year, whereas the death
rate represents those that occurred in that year regardless
of when the stroke occurred.

We used data from 3736 vital registration sources, 147 verbal
autopsy sources, 368 incidence sources, 346 prevalence
sources, 229 excess mortality sources, 7753 risk factor expo-
sure sources, and 2733 risk factor relative risk sources.
Further details of the data sources used in this analysis are
available on the GBD 2021 Sources Tool website.

Stroke incidence, mortality, prevalence, and DALY esti-
mates are presented in absolute numbers and as
age-standardised rates per 100000 population (with
95% Uls) and are stratified by age, sex, 21 GBD regions,
and seven GBD super-regions (appendix pp 202-203).
Countries and territories were also grouped into quintiles
of high, high-middle, middle, low-middle, and low
Socio-demographic Index (SDI; a summary indicator
of geometric mean of normalised values of a location’s
lag-distributed income per capita, the average years
of schooling in the population aged 15 years or older, and
the total fertility rate in females younger than 25 years),"
on the basis of their 2021 values. Expressed on a scale
from 0 to 1, a location with an SDI of 0 would have a
theoretical minimum level of development relevant to
health, whereas a location with an SDI of 1 would have a
theoretical maximum level.

Count data in tables are rounded to the nearest thou-
sand or, when the count is less than 1000, to the nearest
10. Uncertainty was propagated throughout all of these
calculations by creating 500 values for each incidence,
prevalence, death, or DALY estimate and performing
aggregations across causes and locations at the level
of each of the 500 values for all intermediate steps
in the calculation. The lower and upper bounds
of the 95% UI are the 2-5th and 97- 5th percentiles.

Attributable burden of stroke due to risk factors

To analyse the attributable burden of stroke and its
three pathological types due to 23 risk factors currently
available for such analysis in GBD 2021, we calculated
population attributable fractions (PAFs) of DALYs
(appendix pp 31-43), using the exposure level for each
risk factor and theoretical minimum risk exposure level
(TMREL) that minimises risk for each individual in
the population as the reference variable.” We analysed
data on the prevalence of exposure to a risk and derived
relative risks for any risk—outcome pair for which we
found sufficient evidence of a causal relationship.”
Adjustments for mediation were applied to account for

www.thelancet.com/neurology Vol 23 October 2024

relationships involving risk factors that act indirectly on
outcomes via intermediate risks, as described elsewhere.’
Relative risk data were pooled using meta-regression
of cohort, case—control, or intervention studies. From
the prevalence and relative risk results, PAFs were esti-
mated relative to the TMREL. The PAF represents a
proportion of the stroke DALYs that would be decreased
if the exposure to the risk factor in the past had been at
the counterfactual level of the TMREL.

The risks included in the analysis were ambient partic-
ulate matter pollution; household air pollution from
solid fuels; low ambient temperature (daily temperatures
below the TMREL); high ambient temperature (daily
temperatures above the TMREL); lead exposure; diet
high in sodium; diet high in red meat; diet high in
processed meat; diet low in fruits; diet low in vegetables;
diet low in wholegrains; alcohol use (any alcohol dosage
consumption); diet high in sugar-sweetened beverages;
diet low in fibre; diet low in omega-6 polyunsaturated
fatty acids; low physical activity (only for ischaemic stroke
burden); smoking; second-hand smoke; high BMI; high
fasting plasma glucose; high systolic blood pressure;
high LDL cholesterol (only for ischaemic stroke burden);
and kidney dysfunction, as measured by low glomerular
filtration rate (not assessed for subarachnoid haemor-
rhage burden). We set the TMREL to zero for all harmful
dietary risk factors with monotonically increasing risk
functions (eg, processed meat intake), excluding sodium.
For protective risks with monotonically declining risk
functions with exposure (eg, fruit intake), we first deter-
mined the 85th percentile of exposure in the cohorts or
trials used in the meta-regression of each outcome that
was associated with the risk. Then, we determined
the TMREL by weighting each risk—outcome pair by
the relative global magnitude of each outcome.’

As with causes, GBD organises risk factors into
four levels, from the broadest (level 1: environmental
risks, behavioural risks, and metabolic risks) to the most
specific (level 4; 23 individual risk factors). The PAFs
of risk factor groups took into account mediation
between risk factors included in the group, as explained
elsewhere.” Percentages and number of DALYs are not
mutually exclusive. The crude sum of the PAF of the risk
factors might exceed 100% because the effects of many
of these risk factors are mediated partly or wholly
through another risk factor or risk factors.” Definitions
of risk factors and risk groups and further details of risk
factors are in the appendix (pp 31-43). Changes in
the modelling of stroke for GBD 2021 are presented in
the appendix (pp 44-47). Analyses were also done by
cluster of risk factors. The air pollution cluster includes
ambient PM, ; pollution and household air pollution.
The Dbehavioural risks cluster includes smoking
(including second-hand smoking), dietary risks (diet
high in sodium, diet high in processed meat diet, high
in red meat, diet high in sugar-sweetened beverages, diet
low in omega-6 polyunsaturated fatty acids, diet low in

For the GBD 2021 Sources Tool
see https://ghdx.healthdata.org/

ghd-2021/sources
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Incident cases

Deaths

Prevalent cases

DALYs

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

World Bank income level
Global

High income
Upper-middle income
Lower-middle income
Low income

SDI level
High SDI

High-middle SDI
Middle SDI
Low-middle SDI

Low SDI

11946 000
(10772000 to 13220 000)

1994000
(1822000 to 2173 000)

5680000

(5053000 to 6432 000)

3702000

(3374000 to 4043 000)
561000

(518000 to 605 000)

1800000
(1632000 to 1981000)
3094000
(2748000 to 3480 000)
4215000
(3795000 to 4707 000)
2029000
(1855000 to 2209 000)

799000
(737000 to 866 000)

-21-8%
(-23-7t0-19-8)
-41-0%
(-43-0t0-39-0)
-17-9%
(-21-2t0-14-4)
-19-7%
(-21-8to-17-4)
-19-6%
(-21-8t0-16-9)

-37:3%
(-39-0to-35-4)
-25-6%
(-27:7t0-23-3)
-14-2%
(-172t0-10-9)
-16-8%
(-18.9t0-14.4)
-21-8%
(-23-8t0-19-6)

GBD super-regions, regions, and countries and territories

Central Europe, eastern
Europe, and central Asia
Central Asia

Armenia
Azerbaijan
Georgia
Kazakhstan
Kyrgyzstan
Mongolia
Tajikistan
Turkmenistan

Uzbekistan

1078000
(968000 to 1198 000)
166000
(154000 to 178 000)
5000
(4000 to 5000)
17000
(16 000 to 19 000)
13000
(12000 to 14 000)
37000
(34000 to 41000)
8000
(7000 to 9000)
6000
(5000 to 6000)
12000
(11000 to 13 000)
9000
(9000 to 10000)
60000
(55000 to 65000)

-28-4%
(-30-5t0-26-3)
-8-8%
(-12-1to-5-4)
-40-7%
(-44-2t0-36-7)
6-1%
(0-6t012-3)
-16-6%
(-21-5t0-11-1)
-18-4%
(-23-9to0-12.9)
-38-2%
(-42-1t0-33-6)
0-5%
(-4-1t0 5-4)
11:9%
(6:0t018.6)
5:9%
(-0-5t0 11-6)
9-9%
(3:9t016-5)

7253000
(6567000 t0 7808 000)

930000
(791000to0 1002 000)
3557000
(3113000 to 4005 000)
2410000
(2225000 t0 2592 000)

349000
(302000 to 397 000)

798000
(683000 to 860000)

1942000
(1726000 to 2138 000)
2681000
(2384000 to 2946 000)
1349000
(1240000 to 1454 000)

476000
(425000 to 528 000)

725000
(669000 to 769 000)
84000
(76 000 to 92 000)
3000
(2000 to 3000)
8000
(7000 to 10 000)
10000
(9000 to 11000)

23000
(20000 to 26 000)

4000
(3000 to 5000)
3000
(20000 3000)
6000
(4000 to 7000)
6000
(5000 to 7000)

22000
(19000 to 26 000)

-39-4%
(-44-0t0-34-6)
-62:2%
(-64-2to-61-1)
-43-4%
(-50-5t0-35-1)
-26-3%
(-32-1t0-18-6)
-282%
(-35-8t0-19-9)

-59-4%
(-61-6 t0-577)
-46-9%
(-52-0to-41-5)
-37:2%
(-44-0t0-28-6)
-23-6%
(-29:9to-15-2)
-26-5%
(-33-6t0-18-1)

-457%
(-48-2t0-43.0)
-22:2%
(-28-2t0-15-3)
-45-0%
(-50-8t0-38-4)
-20-4%
(-34-1t0-2-6)
-17-4%
(-26-3t0-7-9)
-10-0%
(-21-2t0 3:0)
-53:3%
(-60-5to-45-7)
-37-6%
(-51-4t0-225)
-19-0%
(-36-2t0 1.9)
21:6%
(-2:7t050-7)
-20-8%
(-313t0-7-8)

93816000
(89030000 to 99335000)

21889000
(21018000 to 22 893 000)
38997000
(36331000 to 41833000)
28336000
(26853000 to 30089 000)

4520000
(4365000 to 4673000)

20249000
(19375000 to 21279 000)

21406000
(20065000 to 22783 000)
30207000
(28379000 to 32296 000)
15293000
(14510000 to 16 186 000)

6588000
(6323000 to 6 864000)

6643000
(6249000 to 7041000)

1119000
(1082000 to 1160 000)
41000
(39000 to 42 000)
110000
(106 000 to 115000)
68000
(65000 to 71000)
275000
(265000 to 287000)
56000
(54000 to 58 000)
36000
(35000 to 37000)
71000
(68000 to 74 000)
70000
(68000 to 73000)

392000
(377000 to 407 000)

-85%
(-97t0-7-3)
-15-6%
(-17-3t0-13-8)

-1.6%
(-3-6t005)

-8-9%
(-10-0to-77)
-13-8%
(-15-1to0-12-6)

-13:4%
(-15-1to-11.5)
-8-4%
(-10-4t0-6-3)
-2:0%
(-3-6t0-0-3)
-6:5%
(-7-8t0-53)
-13-6%
(-14-9t0-12-4)

-13.7%
(-15-6 to-117)
-117%
(-13-1t0-10-0)
-16-6%
(-19:3t0-13-6)
-6-3%
(-93t0-3-4)
-57%
(-83t0-3-0)
-201%
(-22.9t0-17-2)
-31-8%
(-34-1t0-29°5)
-0-8%
(-33t01-8)
-83%
(-11-0to-5-4)
18.5%
(14-9t0227)
-32%
(-6:7t010)

160457 000
(147781000 to 171643 000)

16980000
(15364000 to 18218 000)
73780000
(65305000 to 82 892 000)
60018000
(55442000 to 64220 000)

9596000
(8261000 to 10976 000)

15221000
(13730000 to 16390 000)
38405000

(34662000 to 42300000)

59875000
(54006 000 to 65175000)

33705000
(30995000 to 36 498 000)
13105000
(11572000 to 14 675 000)

13875000
(12992000 to 14 683 000)
1996000
(1809000 to 2181000)
56000
(50000 to 62 000)
187000
(153000 to 226 000)
184000
(164000 to 205 000)
509000
(441000 to 576 000)
108000
(92000 to 126 000)
72000
(60000 to 86000)
141000
(112000 to 170 000)
158000
(126 000 to 193 000)

581000
(505000 to 672 000)

-38:7%
(-43-4t0-34-0)
-58.0%
(-59-6t0-56-5)
-451%
(-51-7 to-37-4)
-277%
(-333t0-205)
-30-6%
(-38-5t0-22-2)

-54-5%
(-56-6to-52-5)
-46:7%
(-51-9to-41-3)
-39:3%
(-45-6 t0-31-4)
-26-4%
(-32:5t0-187)
-29-5%
(-37-0to-211)

-43-4%
(-46-1t0-40-6)
-26:8%
(-32:5t0-20-1)
-453%
(-50-8 t0 -39-0)
-27-4%
(-40-7t0-10-5)
-232%
(-32-1t0-129)
-19-3%
(-29-4to-7-5)
-49-2%
(-57-4t0 -40-9)
-37-4%
(-50-4t0-22-3)
-25-8%
(-412t0-7-3)
21-4%
(-3-4t0 49-9)
-28.0%
(-37-7t0-16-4)

(Table 1 continues on next page)
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Incident cases

Deaths

Prevalent cases

DALYs

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

(Continued from previous page)

Central Europe
Albania
Bosnia and
Herzegovina
Bulgaria
Croatia
Czechia
Hungary
Montenegro
North Macedonia
Poland
Romania
Serbia
Slovakia
Slovenia

Eastern Europe
Belarus
Estonia
Latvia
Lithuania
Moldova
Russia

Ukraine

302000
(273000 to 328 000)

6000
(6000 to 7000)
10000
(9000 to 11000)
31000
(28000 to 34000)
11000
(10000 to 12 000)
23000
(20000 to 26 000)
22000
(20000 to 25000)
2000
(2000 to 2000)
7000
(7000 to 8000)
72000
(62000 to 83000)
64000
(58000 to 70000)
32000
(29000 to 35000)
13000
(11000 to 14 000)
3000
(3000 to 4000)
610000
(536000 to 693 000)
27000
(24000 to 30 000)
2000
(2000 to 3000)
7000
(6000 to 7000)
10000
(9000 to 11000)
9000
(8000 to 10000)
422000
(368000 to 481000)

134000
(116000 to 153 000)

-36-6%
(-38-3t0-351)
-14-0%
(-17-5t0-10-7)
-17-1%
(-232t0-10-6)
-20-9%
(-25-3t0-15-9)
-43-1%
(-46-0t0-40-6)
-51-8%
(-55-6 to-47-7)
-51.7%
(-54-7t0-48.0)
-6-6%
(-10-4to -2-5)
-8-6%
(-14-5t0-2-2)
-351%
(-37-8t0-32-0)
-33-4%
(-37-5t0-29:0)
-26-9%
(-31-5t0-223)
-372%
(-41-9t0-32-1)
-56-1%
(-592t0-52:9)
-27-9%
(-30-8 to-25-0)
-242%
(-29-6 t0-19-0)
-58-6%
(-621t0-54-8)
-383%
(-423t0-34-2)
-28-2%
(-34-0t0-22.9)
-31-9%
(-36-5t0-27-0)
-27-0%
(-30-1t0-23-8)
-29-7%
(-33-8t0-25-4)

215000
(196 000 to 230 000)

6000
(5000 to 7000)
7000
(6000 to 8000)
28000
(25000 to 32 000)
7000
(6000 to 8000)
10000
(8000 to 11000)
12000
(10000 to 13 000)
2000
(2000 to 2000)
7000
(5000 to 8000)
45000
(40000 to 49 000)
53000
(47 000 to 59 000)
28000
(24000 to 33000)
6000
(5000 to 7000)
2000
(2000 to 2000)
426000
(389000 to 460000)
16000
(13000 to 19 000)
1000
(1000 to 1000)
5000
(4000 to 6000)
5000
(4000 to 5000)
5000
(5000 to 6000)
311000
(285000 to 335000)
82000
(64000 to 102 000)

-55-3%
(-58-2t0-52.5)
-25.1%
(-40-0t0-8-3)
-32:8%
(-46-2t0-18-9)
-371%
(-44-2t0-29'5)
-662%
(-69:9to-62-3)
~792%
(-81-4t0-76-8)
-70-7%
(-74-5t0-66-9)
22:6%
(2-8t043-3)
-1.8%
(-18-1t0 15-4)
_65.5%
(-682t0-62:8)
-45:5%
(-51-4t0-397)
-49:6%
(-57-8t0-39-8)
-543%
(-62-0to-44-1)
-69-5%
(-732t0-66-2)
-433%
(-46-8t0-39-5)
-26:7%
(-38-1t0-13-8)
~79-0%
(-81:6t0-76-7)
-46-9%
(-52-4t0-413)
-302%
(-38-3t0-233)
-52:1%
(-56-4to-47-1)
-43:9%
(-47-5t0-40-5)
-45-0%
(-56-6to-31-4)

1891000
(1797000 to 1996 000)

31000
(30000 to 33000)
71000
(68000 to 74 000)
159000
(146000 to 173 000)
72000
(70000 to 75000)
184000
(178000 to 192 000)
162000
(155000 to 169 000)
8000
(7000 to 8000)
40000
(36000 to 43 000)
485000
(441000 to 535 000)
369000
(351000 to 387 000)
152000
(141000 to 165000)
106 000
(102000 to 111000)
24000
(23000 to 25000)
3633000
(3342000 t0 3928000)
177000
(168000 to 186 000)
18000
(17000 to 18 000)
39000
(37000 to 41000)
50000
(44000 to 56 000)
53000
(50000 to 55000)
2454000
(2247000 to 2 670 000)

844000
(763000 to 925000)

-22.8%
(-24-5t0-21.3)
_15.4%
(-17-6t0-12-9)
-5:2%
(-8-6to-1-4)
-11-3%
(-16-6 to -6-4)
-20-6%
(-25-0t0-16-0)
-26-1%
(-29-4t0-22-4)
-39-3%
(-41-4t0-36-9)
-10-7%
(-13-1t0-7-9)
-18-8%
(-23-4t0-13-6)
-16-8%
(-20-1t0-13-6)
-17-8%
(-21-8t0-13-0)
-25-9%
(-30-2t0-21-6)
-27-0%
(-29-2t0-24-6)
-30-8%
(-34-7t0-26-5)
-11-1%
(-13-6t0-8-2)
-10-0%
(-16-1t0-27)
-30:5%
(-34-9t0-26-2)
-11.6%
(-17-0to-4-9)
-67%
(-16-7t03-9)
-91%
(-12:6 to-5-4)
-9.5%
(-12:5t0-6-3)
-13-5%
(-18:9t0-8-3)

3740000
(3455000 to 3993 000)
97000
(79000 to 116 000)
127000
(103000 to 148 000)
484000
(424000 to 551000)
110000
(98000 to 123000)
177000
(156 000 to 197 000)
223000
(195000 to 251000)
32000
(27000 to 37 000)
120000
(98000 to 142000)
800000
(726 000 to 876 000)
903000
(810000 to 999 000)
458000
(388000 to 532 000)
127000
(108000 to 147 000)
29000
(25000 to 32000)
8139000
(7532000 to 8761000)
322000
(270000 to 376 000)
21000
(18000 to 23000)
81000
(72000 to 90000)
79000
(70000 to 87000)
112000
(102000 to 124.000)
5892000
(5460000 to 6339000)

1632000
(1276000 to 2023 000)

-55-5%
(-58-5t0-52.7)
-34-6%
(-47-6 t0-19-8)
-36:6%
(-48-8to-24-1)
-37-8%
(-45-4t0-29:0)
-66-9%
(-70-3t0-62-9)
-76-8%
(-79-3t0-74-0)
-69-0%
(-72-8t0-65-2)
13%
(-16:1t019:9)
-20-1%
(-343t0-6-3)
-63.9%
(-66-6 to-60-9)
-44-8%
(-50-6 to -38-6)
-502%
(-58-1t0-40-9)
-54-7%
(-61-8to-45-1)
-71-8%
(-74-8t0-68-7)
-39:4%
(-43-3t0-35-4)
-28-4%
(-39-3t0-15-4)
-76:7%
(-79-5t0-74-2)
-48-6%
(-53-9 to -43-6)
-35:9%
(-43-2t0-29-5)
-46-8%
(-51-7to-413)
-40-3%
(-44-0to-36-4)
-38:6%
(-51-6to-24-1)

(Table 1 continues on next page)
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Incident cases

Deaths

Prevalent cases

DALYs

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

(Continued from previous page)

High income
Australasia
Australia
New Zealand
High-income Asia
Pacific
Brunei
Japan
Singapore
South Korea
High-income North
America
Canada
Greenland
USA
Southern Latin America
Argentina
Chile
Uruguay
Western Europe
Andorra
Austria
Belgium

Cyprus

1711000
(1563000 to 1865000)
36000
(33000 to 40 000)
31000
(28000 to 34000)
6000
(5000 to 6000)
408000
(372000 to 446 000)
510
(46010 560)
305000
(276 000 to 336 000)
7000
(6000 to 7000)
96000
(86000 to 106 000)
466000
(410000 to 528 000)
54000
(51000 to 58 000)
80
(80t0 90)
412000
(358000 to 470 000)
82000
(76 000 to 89 000)
54000
(49000 to 58 000)
23000
(21000 to 25000)
6000
(5000 to 6000)
717000
(664000 to 771000)
90
(80t0110)
17000
(15000 to 19 000)
17000
(16 000 to 19 000)
1000
(1000 to 1000)

-41-6%
(-437t0-39-3)
-40-7%
(-43-8t0-38-0)
-40-6%
(-44-2t0-37-0)
-41-3%
(-45-2t0-37-2)
-462%
(-49-0t0-43-3)
-45-4%
(-48-5t0-41.9)
-37-7%
(-417t0-32-8)
-63-1%
(-66-0t0-60-2)
-671%
(-69-0to-65-2)
-33-6%
(-36-7t0-30-4)
-36-8%
(-42-1t0-311)
-482%
(-51-2t0-44-9)
-333%
(-36-4 t0-30-0)
-421%
(-44-8t0-39-7)
-42.5%
(-45-6t0-39-4)
-39-0%
(-42-6t0-35-2)
-44-0%
(-47-2t0-40-7)
-43-4%
(-457 t0 -41.0)
-282%
(-32:7t0-24-0)
-34-2%
(-39-7t0-27-3)
-44-0%
(-485t0-38-8)
-483%
(-522to-44-1)

772000
(643000 to 838 000)
15000
(12000 to 16 000)
12000
(10000 to 13 000)
3000
(2000 to 3000)
185000
(147 000 to 207 000)
170
(150 to 200)
147000
(115000 to 165000)
1000
(1000 to 1000)
37000
(31000 to 42 000)
209000
(177000 to 225000)
17000
(14000 to 19 000)
40
(30to 40)
192000
(163000 to 207 000)
36000
(33000 to 39000)
23000
(21000 to 25 000)
10000
(9000 to 11000)
3000
(3000 to 4000)
326000
(272000 to 355000)
40
(30t0 50)
5000
(4000 to 5000)
8000
(6000 to 8000)

770
(640 to 900)

-62:3%
(-64-4to-61-1)
-63-9%
(-66-4 to -61.5)
-65-3%
(-67-9t0-62-8)
-55-5%
(-58-9t0-52-4)
71.2%
(-73-3t0-69:6)
-511%
(-58-5t0-40-6)
-67-1%
(-69-0t0-65-6)
-843%
(-85-8t0-83-0)
-82:5%
(-847t0-79-2)
-34-1%
(-37-0t0-32-0)
-57-0%
(-60-0 to-54-0)
-61-1%
(-67-1t0-53-3)
-313%
(-34-3t0-291)
-63-1%
(-65-0to-61-1)
-643%
(-66-4t0-62-3)
-60-8%
(-63-6t0-58-4)
-54-7%
(-57-5t0-52-1)
-68-3%
(-70-2t0-67-0)
-49:5%
(-652t0-30-4)
~757%
(-77-6t0-74-2)
-67-7%
(-70-1t0-65-8)
-731%
(-781t0-66-9)

19822000

(19019000 to 20724 000)

368000
(357000 to 380000)
313000
(305000 to 322 000)
55000
(50000 to 60 000)

4793000
(4539000 to 5071000)

5000
(5000 to 5000)
3607000
(3367000 to 3852000)
83000
(80000 to 86000)
1097000
(1063000 to 1135000)
7005000
(6589000 to 7467000)
705000
(691000 to 720 000)
840
(8100 870)

6299000
(5889000 to 6761000)

799000
(773000 to 825000)

518000
(500000 to 537000)

230000
(222000 to 238 000)

51000
(49000 to 53 000)
6858000
(6651000 t0 7084 000)
930
(8900 970)
196000
(191000 to 202 000)
151000
(147000 to 155 000)
10000
(9000 to 11000)

-15-9%
(-17-6 to -14-0)
-21-5%
(-23-2t0-19-8)
-21.5%
(-232t0-19-9)
-21.9%
(-26-6t0-17-2)
-241%
(-26-0to -21.6)
-39-6%
(-411t0-37-9)
-141%
(-16-8t0-10-5)
-48-6%
(-50-1t0-46-8)
-51-4%
(-52-6 to -50-0)
-2:6%
(-6-1t0 0-9)
-10-7%
(-13-0t0-8-3)
-39:1%
(-41-7t0-36-9)
-1.7%
(-5-5t02-2)
-28:6%
(-30-2t0-26-9)
-29:4%
(-31-4t0-27-4)
-21.0%
(-233t0-18-8)
-367%
(-38-4t0-34-6)
-22:4%
(-23-8t0-20-8)
-193%
(-21-7to-17-0)
-11%
(-3:-5t01:2)
-181%
(-21-8t0-14-3)
-39:2%
(-41-4t0 -36-5)

13972000
(12517000 to 15091000)
250000
(221000 to 273 000)
205000
(182000 to 224000)
45000
(40000 to 49 000)
3386000
(2955000 to 3726 000)

5000
(4000 to 6000)
2575000
(2246000 to 2 840000)
36000
(31000 to 40 000)
770000
(676000 to 862 000)
4254000
(3847000 to 4597 000)
341000
(304000 to 374 000)
880
(760 to 1010)

3912000
(3534000 to 4228 000)

775000
(726000 to 825000)
510000
(479000 to 543 000)
202000
(187000 to 218 000)
62000
(58000 to 66 000)
5307000
(4726000 to 5734 000)
640
(500 to 800)
94000
(84000 to 104.000)
127000
(112000 to 139 000)
12000
(10000 to 14.000)

-57:7%
(-59-3to -56-2)
-60-8%
(-63-1t0-58-5)
-61-6%
(-63-9t0-59-2)
-56-6%
(-59-4t0-53-8)
-65-5%
(-67-5t0-63-6)
-53-0%
(-60-1t0-43-3)
-57-6%
(-59-6 to-55-8)
-79-6%
(-81:3t0-78.0)
-81.5%
(-83-2t0-78.9)
-30-1%
(-32:6t0-28-2)
-49-3%
(-52-4t0-46-3)
-60-7%
(-66-4t0-537)
-27-9%
(-30-3t0-25-9)
-62-6%
(-64-5t0-60-7)
-63:3%
(-65-4t0-61-2)
-60-6%
(-62-9t0-58-3)
-55-8%
(-58-2t0-53-3)
-651%
(-66:6t0-635)
-48-8%
(-63-6t0-31-8)
-68-6%
(-71-2t0-66-3)
-63-7%
(-657to-61.7)
-72:6%
(-77-7 to-66-9)

(Table 1 continues on next page)
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Incident cases

Deaths

Prevalent cases

DALYs

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

(Continued from previous page)

Denmark
Finland
France
Germany
Greece
Iceland
Ireland
Israel
Italy
Luxembourg
Malta
Monaco
Netherlands
Norway
Portugal
San Marino
Spain
Sweden
Switzerland
UK

Latin America and

Caribbean

Andean Latin America

8000
(7000 to 9000)
12000
(11000 to 13000)
94000
(88000 to 101000)
185000
(168000 to 202 000)
27000
(25000 to 29 000)
400
(360 to 450)
4000
(4000 to 5000)
8000
(7000 to 9000)
92000
(84000 to 102 000)
610
(560 to 650)
560
(510 to 620)
80
(70to 90)
26000
(23000 to 29 000)
9000
(8000 to 11000)
18000
(17000 to 20 000)
50
(50 to 60)
71000
(67000 to 75000)
18000
(16000 to 21000)
10000
(9000 to 12 000)
96000
(87000 to 106 000)
554000
(503000 to 611000)
46000
(42000 to 50000)

-49-1%
(-52-5t0-45-2)
-40-3%
(-43-5t0-366)
-231%
(-267t0-188)
-38-6%
(-42:8t0-34-2)
-42-9%
(-46-7t0-39-0)
-49-2%
(-53-4t0-45-2)
-58-6%
(-61-5t0-55-7)
-50-8%
(-54-1t0-47-3)
-52:5%
(-56-5to-47-8)
-57-2%
(-59-7to-54-4)
-54-9%
(-577 to-51.9)
-43-3%
(-47-1t0-39-3)
-46-5%
(-50-0to-42-8)
-43-3%
(-47-3t0-39-1)
-687%
(-70-3t0-67-0)
-37-8%
(-41-8t0-34-2)
-50-0%
(-53-9t0-45-3)
-35:9%
(-39-6t0-31-6)
-41-7%
(-457 t0-36-2)
-43-3%
(-46-3t0-40-1)
-39-6%
(-412t0-37-9)
-33-6%
(-357t0-313)

4000
(4000 to 5000)
5000
(4000 to 5000)
43000
(36000 to 47 000)
63000
(52000 to 69 000)
17000
(15000 to 19 000)
150
(120t0 170)
2000
(2000 to 2000)
3000
(2000 to 3000)
62000
(50000 to 69 000)
320
(280t0 360)
270
(220 t0 300)
50
(40t0 70)
12000
(10000 to 14000)
3000
(2000 to 3000)
14000
(12000 to 15000)
20
(2010 30)
32000
(26000 to 35000)

7000
(6000 to 8000)

4000
(3000 to 5000)
41000
(35000 to 44 000)
279000
(254000 to 300 000)
22000
(19000 to 26 000)

_58.5%
(-61:3t0-56-0)
-62-8%
(-65-7 to -60-5)
_65.7%
(-68:3t0-63-5)
-70-1%
(-723t0-68-2)
-66-8%
(-687 to-65-2)
-63.0%
(-66-8t0-59-0)
-73-5%
(-76-2t0-71-4)
-67-2%
(-70-1t0-64-7)
-65-0%
(-67-4t0-63-3)
-792%
(-812t0-77-2)
-72-8%
(-75-4t0-69-7)
-59-3%
(-68-9t0-43-5)
-54-1%
(-57-2to-51-3)
-68-6%
(-707 to-67-0)
-80-4%
(-81:9t0-79-2)
-687%
(-77-9t0-577)
-751%
(-76:7t0-735)
-62-3%
(-65-9t0-58-8)
-70-6%
(-73-3t0-68-1)
-67:3%
(-69-0t0-66-2)
-53-6%
(-56-6 to-50-5)
-48-0%
(-56-5t0-377)

79000
(76000 to 82 000)
127000
(123000 to 130 000)
929000
(907000 to 954.000)
1961000
(1908000 to 2014000)
185000
(178000 to 193 000)
4000
(4000 to 4000)
43000
(4100010 45000)
92000
(89000 to 95000)
727000
(67100010 790 000)
5000
(5000 to 6000)
5000
(5000 to 5000)
700
(670 to 740)
251000
(242000 to 261000)
91000
(84000 to 99 000)
121000
(116 000 to 127 000)
500
(47010 520)
694000
(679000 to 711000)
179000
(165000 to 194.000)
103000
(99000 to 106 000)
895000
(843000 to 953 000)
5184000
(4916 000 to 5466 000)
496000
(481000 to 513000)

-34:9%
(-36-9t0-33-0)
-21.9%
(-23.5t0-20-4)
-3.0%
(-6-0t0-0-1)
-18-8%
(-20-5t0-16:9)
-23:2%
(-25-8t0-20-4)
-302%
(-322t0-284)
-423%
(-44-1t0-40-1)
-29:6%
(-31-4t0-27-6)
-28:6%
(-30-9t0-25-8)
-39:9%
(-44-1t0-35-6)
-34-6%
(-371t0-322)
-26:9%
(-29-0to -24-6)
-36:2%
(-38-0t0-34-6)
-287%
(-31-7t0-25-4)
-55-3%
(-57-9to-52-4)
-23.5%
(-25-5t0-21.5)
-19-9%
(-24-410-14-9)
-16-9%
(-22:3t0-11.5)
-19-5%
(-223t0-17-1)
-26:0%
(-27-8t0-24-2)
-261%
(-273t0-24-7)
-19-8%
(-21-0t0 -18-6)

70000
(63000 to 76 000)
84000
(74000 to 91000)
686000
(606 000 to 750 000)
1167000
(1042000 to 1283000)
247000
(221000 to 266 000)
3000
(2000 to 3000)
32000
(28000 to 35000)
54000
(48000 to 59000)
871000
(744000 to 948 000)
5000
(5000 to 6000)
4000
(4000 to 5000)
800
(650t0 960)
199000
(176 000 to 217 000)

50000
(44000 to 55000)

204000
(181000 to 220000)
360
(270 to 460)
518000
(458000 to 569 000)
113000
(99000 to 127 000)
67000
(58000 to 75000)
690000
(630000 to 740 000)
6414000
(5981000 to 6862 000)

544000
(460000 to 644 000)

-60-2%
(-62:5t0-58-1)
-61-2%
(-63-4t0-59-1)
-59-8%
(-62-2to-57-1)
-64-2%
(-66-4t0-61-8)
-631%
(-64-8to-61-4)
-62:3%
(-65-4t0-59-1)
~72:7%
(-74-5t0-70-9)
-64-5%
(-667 to-62:2)
_64.7%
(-66-5t0-63-1)
~77:9%
(-79:7t0-75-9)
-711%
(-73-6t0-68-3)
-57-6%
(-67-0to-44-1)
-56-5%
(-59-1t0-54-2)
-65:9%
(-68-0t0-64-2)
~79-4%
(-80-6t0-78-3)
-63.0%
(-72-6t0-52-2)
-70-3%
(-72-1t0-68-6)
-59-5%
(-62-8t0-56-3)
-67-5%
(-69-8 to-65-2)
-64-8%
(-66-1t0-635)
-53:0%
(-56-1t0-49-9)
-49-8%
(-58-1t0-40-3)
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Incident cases

Deaths

Prevalent cases

DALYs

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

(Continued from previous page)

Bolivia
Ecuador
Peru
Caribbean
Antigua and Barbuda
The Bahamas
Barbados
Belize
Bermuda
Cuba
Dominica
Dominican Republic
Grenada
Guyana
Haiti
Jamaica
Puerto Rico
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and
the Grenadines

Suriname

Trinidad and Tobago

8000
(7000 to 9000)
14000
(13000 to 16 000)
24000
(22000 to 26 000)
59000
(55000 to 63 000)
110
(100 to 120)
400
(370 to 430)
500
(460 to 550)
280
(250 t0 300)
90
(80t0100)
17000
(16 000 to 19 000)
80
(70to 80)

14000
(12000 to 15000)
140

(1200 150)
1000
(1000 to 1000)
13000
(12000 to 14 000)
4000
(3000 to 4000)
4000
(4000 to 4000)
90
(90t0 100)
260
(240 t0 280)
160
(140 to 170)
840
(770to 900)
2000
(2000 to 2000)

-31-8%
(-34-3t0-28-6)
-25.9%
(-28-9t0-21.9)
-37-8%
(-40-6 to -34-6)
-171%
(-19-2t0-14-9)
-26:6%
(-30:5t0-22-9)
-21-2%
(-252t0-17-2)
-25:2%
(-29-1t0-207)
-15:2%
(-19-7t0-10-4)
-38-6%
(-42-1t0-35-2)
-22:6%
(-26-7t0-18-2)
-15-5%
(-20-1t0-10-8)
14-3%
(9-8t019°5)
-25-6%
(-29-8t0-217)
-37-5%
(-40-2t0-34-8)
-21-2%
(-24-2t0-17-6)
-17-6%
(-21-8t0-13-2)
-32:6%
(-36-1t0-29:3)
-412%
(-44-0t0-38-1)
-40-5%
(-44-0t0-37-4)
-23-8%
(-28-1t0-19-2)
-13-0%
(-17-0t0-8-9)
-37:9%
(-41-1t0-34-6)

5000
(4000 to 7000)
6000
(5000 to 8000)
11000
(8000 to 13000)
39000
(35000 to 45000)
70
(60t070)
200
(170 t0 240)
370
(300 to 450)
140
(13010 160)
50
(400 60)

11000
(10000 to 13 000)
70

(60to 80)

7000
(6000 to 9000)
90

(70t0 90)
760
(600 to 940)
11000
(8000 to 14.000)
3000
(2000 to 4000)
2000
(1000 to 2000)
60
(50t0 70)
200
(160 t0 230)
110
(100 to0 130)
550
(430to 680)
1000
(1000 to 2000)

-461%
(-57-5t0-28-9)
-44:7%
(-54-4t0-33-6)
-49-6%
(-62:0t0-34-1)
32:6%
(-40-3t0-23-8)
-41-2%
(-45-5t0-36-6)
-38.0%
(-49-4t0-253)
-38:4%

(-50-0 to -26-0)
-24-8%

(-33-6 t0-15-6)
-59-8%
(-655t0 -517)
-30-5%
(-38-6t0-22-2)
-261%

(-35-8 to-15-0)
-21-4%
(-39:3t0 4-9)
-45-0%
(-51-9t0-38-1)
-49-0%
(-60-0to-37-1)
-302%
(-47-0t0-9-9)
-27-7%
(-42-4t0-9:6)
-62.7%
(-68-6 t0 -568)
-50-4%
(-57-1t0-45-0)
-56-1%
(-62:9t0-49-0)
-39-8%
(-45-9t0-32:8)
-29-1%

(-457 t0 -10-9)
-49-9%
(-59-8t0-38-5)

75000
(72000 to 78 000)
153000
(148000 to 158 000)
269000
(260000 to 277 000)
483000
(467000 to 500 000)
920
(890 to 950)
3700
(3600 to 3800)
4200
(4000 to 4400)

3000
(2000 to 3000)

930
(900 to 960)
145000
(140000 to 151000)
640
(620to 660)
111000
(108000 to 115 000)
1000
(1000 to 1000)
8000
(7000 to 8000)
89000
(8600010 93000)
26000
(25000 to 27 000)
44000
(42000 to 45 000)
730
(7100 770)
2000
(2000 to 2000)
1000
(1000 to 1000)
6000
(6000 to 6000)
17000
(17000 to 18 000)

-251%
(-26-8t0-23-4)
-18-4%
(-20-3t0-165)
-19-5%
(-213t0-17-9)
-97%
(-111t0-8-3)
-16-9%
(-19-1t0-14-8)
-12:4%
(-14-8to-10-1)
-12:8%
(-15-5t0-10-0)
-8:6%
(-11-0to-6-2)
-213%
(-23-1t0-19-3)
-14-3%
(-16-6 to -11-8)
-131%
(-15-2t0-10-8)
7-7%
(52t010-2)
-193%
(-22:5t0-15-5)
-26:9%
(-29-2t0-24-5)
-151%
(-17-4 to -12.9)
-12.5%
(-15-0t0 -10-2)
-11.9%
(-14-2t0-93)
-35-8%
(-38:3t0-32:9)
-25:1%
(-28-0t0-21.9)
-20-9%
(-23-6t0-18-2)
-12:8%
(-15-0to -10-4)
-25:7%
(-27-7t0-23'5)

134000
(98000 to 180000)
146000
(119000 to 178 000)
264000
(212000 to 327 000)
893000
(778000 to 1027 000)

1000
(1000 to 2000)

5000
(4000 to 6000)
7000
(6000 to 8000)
3000
(3000 to 4000)
820
(710to 970)

212000
(187000 to 238 000)
1000

(1000 to 2000)
170000
(136000 to 215000)
2000
(2000 to 2000)
18000
(14000 to 23 000)
310000
(233000 to 409 000)
54000
(43000 to 67000)
30000
(25000 to 34.000)
1000
(1000 to 2000)

4000
(3000 to 4000)

2000
(20000 3000)
13000
(10000 to 16 000)
27000
(21000 to 33000)

-51.0%
(-61.9t0-34-1)
-48-8%
(-57-9to-38.5)
-49-3%
(-60-4t0-35-2)
-30-5%
(-38:9t0-20-2)
-452%
(-49-4t0-40-4)
-40-1%
(-51-2t0-26-9)
-38-4%

(-50-4 to -25-3)
-29:2%
(-37-7t0-207)
-58-9%
(-64-5t0-51-6)
-331%
(-41-1t0-24-7)
-26-6%
(-373t0-14-2)
-17-8%
(-36-1t0 8:9)
-50-6%
(-57-0to-43-9)
-52-6%

(-63-6 to-40-4)
-33-5%
(-49-9t0-13-5)
-31-4%
(-45:3t0-13-1)
-552%

(-61-6 t0-487)
-53-2%
(-60-3t0-46-6)
-55-9%
(-62-8t0-48-4)
-39:6%
(-46-4t0-32:2)
-29:0%
(-44-7t0-11-3)
-47-8%
(-58-2t0-34.7)

(Table 1 continues on next page)
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Incident cases

Deaths

Prevalent cases

DALYs

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

(Continued from previous page)

Virgin Islands
Central Latin America

Colombia

Costa Rica

El Salvador

Guatemala

Honduras

Mexico

Nicaragua

Panama

Venezuela
Tropical Latin America

Brazil

Paraguay
North Africa and Middle
East

Afghanistan

Algeria

Bahrain

Egypt

Iran

Iraq

Jordan

150
(140 to 170)
204000
(186000 to 223000)
42000
(38000 to 46 000)
4000
(4000 to 5000)
5000
(4000 to 5000)
10000
(9000 to 10 000)
6000
(6000 to 7000)
100000
(89000 t0 111.000)
5000
(4000 to 5000)
4000
(4000 to 4000)
29000
(26000 to 31000)
245000
(218000 to 275 000)
239000
(212000 to 268 000)
6000
(6000 to 7000)
615000
(560000 to 672 000)
22000
(20000 to 24 000)
52000
(46 000to 57000)
730
(650 t0 810)
105000
(95000 to 117 000)
76000
(67000to 86 000)
45000
(41000 to 50 000)
12000
(11000 to 13 000)

-9-3%
(-13-9to-4-4)
-34-4%
(-36-0t0-32-8)
-44-5%
(-47:3t0-413)
-29:9%
(-33-4t0-26-2)
-347%
(-37-6t0-31-7)
-22:2%
(-26-0t0-18-1)
0-4%
(-4-3t05-2)
-34-6%
(-367t0-32-1)
-337%
(-37-5t0-30-2)
-307%
(-34-6t0-27-1)
-25:3%
(-29-1t0-21-4)
-473%
(-49-5t0-45-2)
~477%
(-49-9 to-45-6)
-28-6%
(-33-0t0-23-9)
-21-2%
(-23-9t0-18-2)
-21.6%
(-25-5t0-175)
-243%
(-30-6t0-18-0)
-35:5%
(-39-2t0-31-4)
3-4%
(-2-4t0113)
-31-8%
(-347t0-29-2)
-8:1%
(-14-0to-1-9)
-241%
(-29-4t0-17-8)

60
(50t0 70)
89000
(79000 to 98 000)
17000
(14000 to 19 000)
2000
(1000 to 2000)
2000
(2000 to 3000)
4000
(4000 to 5000)
6000
(5000 to 8000)
38000
(34000 to 43 000)
1000
(1000 to 2000)
2000
(2000 to 2000)
16000
(12000 to 20000)
129000
(118 000 to 137000)
126000
(115000 to 133 000)
4000
(3000 to 5000)
372000
(327000 to 417 000)
15000
(11000 to 19 000)
27000
(21000 to 34000)
360
(310to0 420)
73000
(60000 to 89000)
42000
(38000 to 46 000)
31000
(24000 to 37000)

4000
(3000 to 4000)

-57-1%
(-65-8t0-46-3)
-45-6%
(-50-6 to-40-1)
-60-5%
(-66-7t0-53-9)
-41-6%
(-47-9t0-35-2)
-46-7%
(-57-4t0 -34-6)
36-6%
(-44-4t0-27'5)
23-4%
(0-2t0 54-4)
-50-1%
(-55-1t0-44-9)
-45-9%
(-54-4t0-34-9)
-38.6%
(-51-4t0 -27-6)
-24.3%
(-41-0t0-59)
-61.7%
(-63:3t0-60-3)
-622%
(-63-8t0-60-8)
-37:3%
(-51-6t0-21-8)
-40-3%
(-46-6 t0-32-4)
-281%
(-437t0-87)
361%
(-47-5t0-21-2)
-491%
(-57-3t0-39-0)
361%
(-47-410-23-7)
-48-8%
(-53-3t0-43-1)
-14-4%
(-343t063)
53-7%
(-63-8t0-40-2)

1200

(1200 to 1300)
2100000

(2006 000 to 2208 000)
429000

(416000 to 444 000)

44000
(430000 46 000)

45000
(43000 to 47 000)
89000
(86000 to 92 000)
56000
(54000t0 58 000)
1100000
(1029000 to 1179 000)
43000
(4200010 45 000)
37000
(36000 to 39 000)
257000
(248000 to 266 000)
2105000
(1950000 to 2262 000)
2053000
(1898000 to 2 207 000)

52000
(50000 to 54000)

5573000
(5372000 to 5794000)
171000
(164000 to 178 000)
458000
(443000 to 476 000)
10000
(10000 to 10 000)
897000
(859000 to 936 000)
787000
(727000 to 855000)
379000
(366 000 t0 393000)
118000
(113000 to 122 000)

-7-0%
(-9-4to-4-6)
-23-1%
(-24-3t0-21.9)
-31:6%
(-33-2t0-297)
-16-9%
(-18:9t0-14-8)
-25-2%
(-26-8t0-23-3)
-19-9%
(-21-6t0-17-6)
-12:6%
(-14-9t0-10-5)
-217%
(-23-6t0-19-7)
-21.5%
(-23-4t0-19-5)
-17:5%
(-19-4to-155)
-18.5%
(-20-6 to -16-4)
-32:8%
(-34-8t0-30-8)
-331%
(-35-1t0-31-1)
-19-0%
(-21-5t0-16-6)
-112%
(-12:7t0-9-7)
-14.7%
(-17-3t0-12:3)
-11:.9%
(-14-5t0-9-2)
-21-3%
(-23-5t0-19:4)
11.5%
(6-6t015-8)
-14-8%
(-17-4t0-11:9)
-72%
(-9-8to-4-0)
_4.6%
(-7-5to-11)

1200
(1000 to 1500)
2051000
(1852000 to 2284000)
369000
(312000 to 432 000)
32000
(28000 to 35000)
47000
(39000 to 57000)
101000
(88000 to 115000)
147000
(120000 to 182 000)
915000
(821000 to 1020000)
36000
(31000 to 43000)
40000
(32000 to 48000)
363000
(279000 to 458 000)
2926000
(2755000 to 3053000)
2843000
(2679000 to 2966 000)
83000
(65000 to 103 000)
8891000
(7809000 to 10011 000)
459000
(355000 to 579 000)
572000
(456 000 to 712 000)
10000
(9000 to 12 000)
1848000
(1512000 to 2 235000)
905000
(828000 to 981000)
764000
(602000 to 932 000)
97000
(81000 to 114 000)

-553%
(-64-6to-431)
-43-0%
(-483t0-37-1)
-59-5%
(-65-5t0-53-0)
-403%
(-46-4t0 -34-5)
-50-1%
(-59-8t0-39-1)
-39-1%
(-47-5t0-30-6)
5-4%
(-15-0t0 31-6)
-43-5%
(-49-0t0-37-6)
~47-2%
(-55:0t0-36-9)
-39-0%
(-51-1t0-28-1)
-26-1%
(-42-8t0-7-4)
-61-4%
(-62:9t0-60-1)
-61-8%
(-633t0-60-5)
-38:1%
(-52-4t0-22-0)
~44-4%
(-51-1to-37-1)
-32:0%
(-47-6 to-11-4)
-40-6%
(-51-1t0-27-7)
-52:9%
(-60-3t0-44-0)
-39-8%
(-50-9 to -27-5)
-50-2%
(-54-5t0-45-2)
-272%
(-44-8t0-7-1)
-55-8%
(-65-0t0-43-8)

(Table 1 continues on next page)
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Incident cases

Deaths

Prevalent cases

DALYs

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

(Continued from previous page)

Kuwait
Lebanon
Libya
Morocco
Oman
Palestine
Qatar
Saudi Arabia
Sudan
Syria
Tunisia
Turkiye
United Arab Emirates
Yemen
South Asia
Bangladesh
Bhutan
India
Nepal
Pakistan
Southeast Asia, east Asia,

and Oceania

East Asia

3000
(3000 to 4000)

7000
(6000to 8000)
6000
(6000t0 7000)
53000
(48000 to 58 000)
3000
(3000 to 4000)
4000
(3000 to 4000)
1000
(1000 to 2000)
28000
(25000 to 31000)
34000
(31000 to 37000)
16 000
(15000 to 18 000)
15000
(13000 to 17000)
98000
(87000t0 108 000)
10000
(9000 to 12 000)
24000
(22000 to 26 000)
1697000
(1540000 to 1860 000)
221000
(204000 to 241000)
670
(610t0 730)
1251000
(1127000 to 1378 000)
26000
(24000 to 28 000)
198000
(180000 to 219 000)
5425000
(4831000 to 6143 000)

4220000
(3717000 to 4838.000)

-9-2%
(-15-1t0-3-7)
-24-1%
(-28-5t0-19-2)
1.7%
(-4-4t07-9)
_5.8%
(-112t0 07)
-131%
(-19-4 to -6-0)
-13-4%
(-18-3t0-8-2)
-36:7%
(-40-8t0-33-1)
-21-4%
(-26-5t0-16-4)
-17-0%
(-21-5t0-11-4)
-25:7%
(-29-8t0-22.0)
-11-4%
(-16-4to-6-1)
-37-9%
(-41-8t0-33-3)
-281%
(-32-8t0-23-6)
-15-9%
(-20:7t0-10-8)
-222%
(-24-7t0-19-5)
-15-4%
(-19:3t0-10-7)
-22.0%
(-26-2t0-16-9)
-24-0%
(-26-7t0-21.0)
-18-0%
(-21-8t0-13-9)
-151%
(-18-7t0-113)
-9-5%
(-13-9to-5.0)
-10-5%
(-15:7t0-5-2)

770
(630t0 920)

3000
(2000 to 3000)
3000
(3000 to 5000)
37000
(29000 to 46 000)
1000
(1000 to 1000)
2000
(2000t0 2000)
250
(190 to0 320)
13000
(11000 to 17 000)
20000
(15000 to 25000)
11000
(8000 to 13 000)
9000
(7000 to 13000)
59000
(49000 to 71000)
1000
(1000 to 2000)
18000
(14000 to 25 000)
1067000
(976 000 to 1173 000)
177000
(144000 to 215000)
390
(310t0 480)
773000
(695000 to 858 000)
17000
(14000 to 22 000)
100000
(83000 to 124.000)
3554000
(3106000 to 4001 000)

2664000
(2248000 to 3100 000)

-32:7%
(-43-0t0-20-4)
-68-6%
(-76-3t0-59-3)
_3.8%
(-27:3t026:3)
-16-6%
(-33-7t0 0-8)
-41-3%
(-55-9t0-18-5)
-42:2%
(-53-3t0-28-8)
_65.4%
(-73-3t0-56-1)
-38-5%
(-532t0-173)
-40-0%
(-53-3t0-20-3)
-29-2%
(-47-1t0-2-2)
-33-8%
(-52-2to-11-5)
-50-2%
(-59-8to0-37-5)
-34-8%
(-46-1t0-21.7)
-252%
(-44-1t0 0-4)
-231%
(-32-4t0-12-4)
-26-7%
(-42-0t0-6-7)
-32:2%
(-48-5t0-10-2)
-22:8%
(-33-8t0-10-0)
-32:0%
(-47-8t0-10-6)
-81%
(-25-0t014-7)
-37:5%
(-46-1t0-27-1)
-43-0%
(-52-6t0-31-2)

43000
(41000 to 44.000)
65000
(62000 to 68 000)
66000
(64000 to 68 000)
413000
(395000 to 431000)
40000
(38000 to 41000)
29000
(28000 to 30 000)
22000
(21000 to 23 000)
278000
(268000 to 289 000)
293000
(281000 to 305000)
148000
(143000 to 154 000)
123000
(118 000 to 128 000)
927000
(895000 to 964 000)
113000
(109000 to 118 000)
188000
(180000 to 196 000)
12593000
(11789000 to 13537 000)
1449000
(1395000 to 1511000)
5000
(5000 to 5000)
9338000
(8687000 t0 10110 000)
181000
(173000 to 189 000)
1620000
(1500000 to 1746 000)
36232000
(33712000 to 38 979 000)

27268000
(25077000 to 29 587 000)

-8-0%
(-10-6 to -5-2)
-1.5%
(-4-1t01-2)
0-8%
(-1.9t035)
-3-5%
(-6-5t0-0-5)
—-4-7%
(-7-8t0-1-6)
-12-4%
(-15-4t0-9-5)
-371%
(-38:9t0-35-4)
-1-8%
(-4-9t01-2)
-4-5%
(-7-5t0-14)
-24-3%
(-26-2t0-22.5)
0-4%
(-23t035)
-30-1%
(-31-.9t0-28-2)
-15-8%
(-18-8 t0-12-9)
-87%
(-11-5t0-5-7)
-8-2%
(-10-0to-6-5)
-10-5%
(-12:.9to-7-9)
-107%
(-13:2to-7-9)
-8-0%
(-10-0 to-6-0)
-14-1%
(-16-6 to-11-4)
-5-6%
(-8-2t0-2:8)
67%
(43t08-9)
10-0%
(7-0t012-8)

23000
(20000 to 27000)

57000
(49000 to 66 000)
95000
(71000 to 125000)
811000
(633000 to 1024000)
30000
(25000 to 35000)
46000
(41000 to 52 000)
10000
(8000 to 12 000)

439000
(351000 to 545000)

545000
(403000 to 704 000)
260000
(202000 to 332 000)
189000
(137000 to 256 000)
1185000
(996000 to 1388 000)
52000
(43000 to 62 000)
485000
(364000 to 635000)
26602000
(24487000 t0 29128 000)
3942000
(3209 000 to 4 819 000)
9000
(7000 to 11000)
19436000
(17539000 to 21385000)
411000
(330000 to 520 000)
2804000
(2318000 to 3459 000)

77453000
(68193000 to 86 258 000)

54947000
(46 857000 to 63714 000)

-36:9%
(-45-8t0-27-0)
-68-9%

(-76-4 t0 -60-0)
-6:7%
(-28-81020-8)
-25-4%
(-41:0t0-9-4)
-48-3%
(-611t0 -28-6)
-45-6%
(-55-9to-32'5)
-65-8%
(-73:5t0-56-8)
-395%
(-53-4t0-19:3)
-46:1%
(-58-7t0-26-8)
-40-1%

(-55-6 to-17-1)
-35-9%
(-53-0to-15-4)
-56-9%
(-652t0-467)
-43-6%
(-53-2t0-32-2)
-31-6%
(-48-8to-7-1)
-26-4%
(-353t0-17-2)
-35:8%
(-49-2t0-18-1)
-37-8%
(-53-2t0-18-4)
-26-1%

(365 t0-14-8)
-36-9%
(-51-8t0-18-3)
-8-5%
(-25-2t014-2)
-39-2%
(-47-1t0-29-8)
-45-0%
(-54-1t0-33-8)

(Table 1 continues on next page)
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Incident cases

Deaths

Prevalent cases

DALYs

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

China

North Korea

Taiwan (province of
China)

Oceania

American Samoa
Cook Islands
Federated States of
Micronesia

Fiji

Guam

Kiribati

Marshall Islands
Nauru

Nive

Northern Mariana
Islands

Palau

Papua New Guinea
Samoa

Solomon Islands
Tokelau

Tongo

Tuvalu

Vanuatu

(Continued from previous page)

4090000

(3594000 to 4700 000)

79000
(72000 to 85000)
51000
(46000 to 56 000)
12000
(11000 to 13000)
70
(60to 80)
30
(30to 40)
180
(160t0190)
1000
(1000 to 1000)
260
(240 to 280)
220
(210t0 240)
90
(80to 90)
10
(10t0 20)
0
(0to0)
70
(60to 80)
40
(40 to 50)
7000
(7000 to 8000)
280
(260 t0 310)
1000
(1000 to 1000)
0
(0to0)
110
(100 t0 110)
20
(20t0 20)
450
(4200 490)

_9.8%
(-152to-4-2)
-82%
(-12-8t0-27)
-44-6%
(-48-6t0-40-8)
-16-3%
(-19-0t0-12:9)
-21-4%
(-25-8t0-17-5)
-21.9%
(-25-7t0-17-7)
-13-8%
(-17-4to-10-1)
-23.0%
(-26-5t0-18-5)
-21-0%
(-25-3to-16'5)
-16-4%
(-19-9to-12-6)
-9-8%
(-13-2t0-6-3)
-26-0%
(-293t0-22-4)
-22.5%
(-26-1t0-18-1)
-17-2%
(-21:9t0-12-0)
-147%
(-18-7to-10-5)
-131%
(-17-2t0-8'5)
-16:7%
(-211t0-12-2)
-3-8%
(-8:1t0 0-9)
-29-3%
(-33-1t0-25-7)
-11.7%
(-16-3to-7-0)
-19-7%
(-23:3t0-157)
-5-3%
(-9-5t0-1-0)

2592000

(2179 000 to 3033 000)

58000
(48000 t0 71000)

14000
(12000 to 15000)
10000
(8000 to 12 000)
50
(400 50)
20
(10to 20)
120
(90 to 150)
770
(600to 960)
80
(70t0 90)
110
(900 140)
60
(400 70)
10
(10t0 20)
0
(0to0)
40
(30t0 40)
20
(2010 30)
7000
(5000 to 9000)
190
(160t0230)
630
(510t0790)
0
(0to0)
60
(500 70)
20
(10t0 20)

260
(210 t0 320)

-43-0%
(-52-8t0-30-9)
-12-8%
(-30-9t012-2)
_76.4%
(-78:3t0-74-8)
-21-8%
(-35:6 t0-4-8)
-251%
(-37:3t0-9-2)
-52.0%
(-61-6 t0-40-2)
-25-8%
(-40-6t0-57)
-20-7%
(-37-4t01:5)
-60-9%
(-65-9t0-547)
-92%
(-25-7t0 14-4)
-19-4%
(-35-2t0-0-9)
-14-9%
(-314t09-4)
-25-4%
(-38-9t0-87)
-34-4%
(-47-1t0-20-9)
-23-7%
(-41-1t0-2-0)
-20-4%
(-40-5t0 6-0)
-22-8%
(-36:0to-4-0)
-12-5%
(-30-2t012:5)
-39-1%
(-513t0-237)
-15-3%
(-34-8t0105)
-35-8%
(-45-9t0-23-8)
-20-2%
(-35:5t0-3-0)

26335000

(24155000 to 28 626 000)

472000
(455000 to 492 000)
461000
(445000 to 477 000)
99000
(96000 t0 102 000)
620
(600 to 640)
320
(310t0 330)
1000
(1000 to 1000)
12000
(11000 to 12 000)
3000
(3000 to 3000)
2000
(2000 to 2000)
670
(650 to 690)
150
(140 to 150)
30
(30t030)
650
(630 t0 670)
400
(380 to 410)
59000
(57000 to 61000)
2000
(2000 to 3000)
8000
(8000 to 8000)
20
(2010 20)
950
(9200 980)
160
(150 to 160)
4000
(4000 to 4000)

11:5%
(83t014-5)
-6-6%
(-9-4t0-3-5)
-26-1%
(-282t0-24-2)
-11-2%
(-12:7t0-9:6)
-16:0%
(-18-0to-14-1)
-4-9%
(-7-2t0-2:6)
-10-3%
(-12:4t0-8-2)
-14-5%
(-16-5t0-12-4)
-1.7%
(-43t00-9)
-13-3%
(-15-4to-11-4)
-5.6%
(-8-0t0-3-4)
_9.6%
(-12-0to-7-4)
-13-0%
(-15-2t0-107)
-14-0%
(-16-2t0-11-9)
-3.9%
(-6-1to-1-5)
-7-5%
(-9-8to-5-1)
_4.6%
(-7-1to-1.9)
-3-4%
(-6-0t0-0-8)
-10-0%
(-12:3to-7-5)
-72%
(-9:3t0-5.0)
-8:5%
(-10-9to-6-5)
-1.0%
(-3-6to1:4)

53191000

(45109000 to 61958 000)

1408000

(1132000 to 1711000)

349000
(312000 to 378 000)
291000
(238000 to 348 000)
1000
(1000 to 1000)
380
(310to 440)
4000
(3000 to 5000)
21000
(17000 to 27000)
3000
(2000 to 3000)
4000
(3000 to 5000)
2000
(1000 to 2000)
410
(320t0 530)
60
(50t0 80)
1000
(1000 to 1000)
720
(600 to 870)
207000
(161000 to 258 000)
5000
(4000 to 6000)
19000
(15000 to 23 000)
40
(40t0 50)
1000
(1000 to 2000)
430
(3700 510)
8000
(7000 to 10 000)

-45-2%
(-54-4t0-337)
-9:4%
(-29-7t0 16-9)
-70-8%
(-73-0t0-68-8)
-22:4%
(-37-0t0-4-9)
-24-0%
(-36-3t0-8-7)
-49-5%
(-59-5t0-37-1)
-25-9%
(-413t0-3-5)
-25-4%
(-40-7to-4-7)
-40-5%
(-47-8t0-323)
-12:5%
(-29-0t011-3)
-17:7%
(-343t03-6)
-13-8%
(-31:0t0 11.9)
-22:8%
(-37-810-6-0)
-35-0%
(-47-2t0-21-3)
-23-8%
(-40-6t0-2-2)
-22:4%
(-42:9105.0)
-207%
(-34-4t0-0-9)
-12:1%
(-321t0187)
-35-4%
(-48-5t0-18-5)
-17-4%
(-36-1t0 7-0)
-36-6%
(-47-1t0-23-4)
-18.5%
(-353t01-8)
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standardised
rates, 1990-2021
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standardised
rates, 1990-2021

(Continued from previous page)

Southeast Asia
Cambodia
Indonesia
Laos
Malaysia
Maldives
Mauritius
Myanmar
Philippines
Sri Lanka
Seychelles
Thailand
Timor-Leste
Viet Nam

Sub-Saharan Africa

Central sub-Saharan

Africa
Angola
Central African
Republic
Congo (Brazzaville)
Democratic Republic
of the Congo

Equatorial Guinea

Gabon

1193000
(1090000 to 1305000)

24000
(22000 to 25000)

543000
(487000 to 611000)
9000
(9000 to 10000)
45000
(41000 to 49 000)
460
(4300 510)
2000
(2000 to 2000)
88000
(82000 to 96 000)
133000
(121000 to 148 000)
31000
(28000 to 34000)
150
(130to0 160)
118000
(108000 to 128 000)
2000
(1000 to 2000)
196000
(183000 to 209 000)
867000
(795000 to 944 000)
103000
(94000 to 113 000)
23000
(21000 to 25000)
5000
(4000 to 5000)
5000
(5000 to 6000)
67000
(62000 to 74 000)
860
(770 to 950)
2000
(2000 to 2000)

-12:4%
(-14-5t0-10-2)
-111%
(-15-5t0-6-6)
-0-1%
(-37103-9)
-19-7%
(-237t0-15-1)
-29-5%
(-33-0t0-25-1)
-47-5%
(-50-2t0-44-3)
-482%
(-51-4t0-44-9)
-253%
(-29-1t0-20-6)
27-9%
(22:7t0337)
-24-9%
(-28:5t0-207)
-257%
(-29:3t0-22-2)
-351%
(-38-5t0-31.9)
2:9%
(-2:5t0 8:6)
-9-3%
(-14-8t0-4-4)
-17-8%
(-19-8t0-15-3)
-18-4%
(-22-0t0-14-6)
-23-6%
(-282t0-18:5)
-14-0%
(-187t0-9-1)
-25-6%
(-29-8t0-210)
-16-2%
(-20-5t0-117)
-357%
(-397t0-31-6)
-20-8%
(-25-7to-15-4)

880000
(791000 to 959 000)
18000
(14000 to 22 000)
405000
(338000 to 464000)
7000
(6000 to 9000)
23000
(21000 to 26 000)
220
(180 t0 260)
1000
(1000 to 1000)
77000
(62000 to 96 000)
84000
(71000 to 96 000)
25000
(18000 to 33000)
80
(70to 90)
70000
(54000 to 86 000)
1000
(1000 to 2000)
167000
(140000 to 193 000)
484000
(433000 to 539 000)
57000
(44000 to 73 000)
12000
(9000 to 15000)
3000
(2000 to 4000)
3000
(2000 to 4000)
38000
(28000 to 51000)
410
(270t0 590)

940
(710t0 1210)

-20-6%
(-29-9t0-9-5)
-221%
(-39-4t0-3-3)
5-5%
(14210 26-3)
-38-2%
(-52:9t0-19:9)
-32:7%
(-40-1t0-23-6)
-64-7%
(-71-3to-57-1)
-62-4%
(-65:0t0 -60-3)
-37:5%
(-525t0-167)
-14-1%
(-25:9t0-0-9)
-37-4%
(-56-2t0-16-5)
-391%
(-46-2t0-313)
-46-1%
(-57-9t0-297)
_7.6%
(-30-4t023-1)
-14-3%
(-33-4t07-4)
-23:0%
(-30-6 t0-13-2)
-16-4%
(-33-2t03-8)
-252%
(-43-0t0-2-5)
-14-8%
(-31-8t0 4-8)
-31-4%
(-451t0-14-2)
-10-9%
(-32:9t0 16-9)
-48-9%
(-63-9t0-26-5)
-26:6%
(-42:9t0-67)

8865000
(8402000 to 9372000)

145000
(140000 to 151000)
3942000
(3639000 to 4286 000)
66000
(63000 to 68 000)
401000
(388000 to 415000)
4000
(4000 to 4000)
18000
(18000 to 19 000)
597000
(577000 to 620 000)
1052000
(981000 to 1134 000)
271000
(260000 to 281000)
1000
(1000 to 1000)
1070000
(1037000 to 1109 000)
10000
(10000 to 10 000)
1275000
(1238000 to 1318 000)
7769000
(7457000 to 8094.000)
837000
(808000 to 868 000)
202000
(195000 to 209 000)
35000
(34000 to 36 000)
46000
(44000 to 48 000)
530000
(510000 to 550 000)
8000
(8000 to 9000)
17000
(16000 to 17000)

-67%
(-81t0-5-3)
-6:5%
(-9-1t0-3-4)
-6:7%
(-9-0to-4-3)
-10-8%
(-13-5t0-8-2)
-9-1%
(-11-4 to-6-6)
-40-2%
(-41-8t0-38-4)
-352%
(-37-0t0-33-3)
-15:4%
(-17-6 to -13-0)
19-6%
(16-7t022:3)
-15:2%
(-17-3t0-13-0)
-161%
(-18-5t0-135)
-182%
(-203t0-15-9)
13%
(-1-4t0 4-2)
1.7%
(-14t052)
-12:0%
(-13-3t0-10-8)
-13-6%
(-15-8to-11:6)
-12:3%
(-153t0-97)
-113%
(-141t0-8-7)
-18-5%
(-21-0t0-15-8)
-13.9%
(-16-6 to -11-2)
-18.0%
(-20-2t0-15-7)
-15-8%
(-18-1t0-13-1)

22214000
(19885000 to 24341000)
435000
(339000 to 535000)
10624000
(8957000 to 12309 000)
193000
(154000 to 240 000)
593000
(541000 to 650 000)
6000
(5000 to 6000)
29000
(27000 to 30000)
1961000
(1594000 to 2 424000)
2364000
(2037000 to 2715 000)
498000
(361000 to 642 000)
2000
(2000 to 2000)

1676000
(1347000 to 2042 000)

32000
(25000 to 41000)
3769000
(3132000 to 4444 000)
13251000
(11716 000 to 14 891000)
1587000
(1225000 to 1988 000)
340000
(269000 to 418 000)
97000
(70000 to 132000)
82000
(62000 to 103 000)
1032000
(760000 to 1368 000)
11000
(8000 to 16 000)
24000
(18000 to 31000)

-22-8%
(-313t0-131)
-29-8%
(-45-5t0-11-9)
_5.8%
(-20-9t012-4)
-43-3%
(-57-6t0-265)
-36-1%
(-42-2t0-28-7)
-70-1%
(-75-6 to-63-6)
-60-7%
(-63-41t0-58-6)
-42:6%
(-56-5t0-23-5)
-4-2%
(-17-1t011-3)
-39-1%
(-57-3t0-18-5)
-42-3%
(-48-9t0-35-1)
-40-5%
(-52-8t0-24-2)
-11-9%
(-34-4t016-1)
-17-4%
(-36-5t05-5)
-26-6%
(-33-8t0-17-4)
-21-6%
(-36:9to-2-4)
-31-4%
(-48-4t0-11-3)
-18-0%
(-35-5t01-7)
-351%
(-49-1t0-18.5)
-16:2%
(-35-8t09-3)
-53-8%
(-67-3t0-34-5)
-30-1%
(-45-6 to-11-4)

(Table 1 continues on next page)
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Incident cases

Deaths

Prevalent cases

DALYs

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Eastern sub-Saharan
Africa
Burundi
Comoros
Djibouti
Eritrea
Ethiopia
Kenya
Madagascar
Malawi
Mozambique
Rwanda
Somalia
South Sudan
Tanzania
Uganda
Zambia
Southern sub-Saharan
Africa
Botswana
Eswatini
Lesotho
Namibia

South Africa

(Continued from previous page)

311000
(285000 to 338 000)
9000
(9000 to 10000)
830
(750t0 910)
1000
(1000 to 1000)
6000
(5000 to 6000)
59000
(54000 to 65000)
37000
(34000 to 42000)
30000
(28000 to 32 000)
14000
(12000 to 15 000)
29000
(27000 to 32 000)
11000
(10000 to 12 000)
13000
(12000 to 15 000)
6000
(6000 to 7000)
49000
(45000 to 54000)
28000
(25000 to 31000)
16000
(14000 to 17000
89000
(78000 to 100 000)
3000
(3000 to 3000)
1000
(1000 to 1000)
2000
(2000 to 3000)
3000
(2000 to 3000)
69000
(60000 to 79 000)

-21-6%
(-23-8t0-19-0)
-36-9%
(-40-3t0-33-2)
-26-9%
(-31-7t0-22-6)
-14-6%
(-19:3t0-9-4)
-28:5%
(-321t0-24-5)
-422%
(-452t0-38.9)
-9:3%
(-12-2t0-6-0)
-13-4%
(-17:7t0-9-0)
-15-6%
(-20:3t0-10-7)
3-4%
(-19t09-1)
-43-6%
(-46-8t0-40-2)
-20-5%
(-24-5t0-16-6)
-19-8%
(-24-2t0-16.0)
-37%
(-8:5t01-8)
-15-4%
(-20-4t0-9-8)
-12%
(-6-8t0 4-9)
-8-9%
(-12-1to-5-4)
-5-2%
(-111t013)
33%
(-3-0t010-1)
36-6%
(28:6t0 457)
-167%
(-21-7to-11-1)
-13-8%
(-17-3t0-9:9)

169000

(147000 to 193 000)
6000

(4000 to 7000)

470
(360 to 580)

570
(4200 760)
3000
(3000 to 4000)
30000
(25000 to 36 000)
18000
(14000 to 22 000)
18000
(14000 to 24 000)
9000
(8000 to 11000)
21000
(17000 to 26 000)
6000
(5000 to 8000)
8000
(5000 to 10 000)
4000
(3000 to 6000)
23000
(18000 t0 29000)
12000
(10000 to 16 000)
9000
(7000 to 12 000)
54000
(50000 to 58 000)
1000
(1000 to 2000)
700
(490t0 980)
2000
(1000 to 2000)
2000
(1000 to 2000)
39000
(35000 to 43000)

-313%
(-40-8 to-21-0)
-45:9%
(-59-3t0-27-1)
_38.3%
(-53-0t0-17-8)
-25-0%
(-43-9t02:2)
-33-1%
(-463t0-16-3)
-51.6%
(-65-8t0-39-6)
-0-6%
(-18:5t0 24-0)
-18-9%
(-38-3t03-1)
-6-0%
(-23-0t014-0)
7:9%
(-18-2t035-1)
-56-6%
(-68-9to-42-9)
-29-3%
(-453t0-8-6)
-25.0%
(-43-0to-1.5)
-191%
(-353t05-2)
-36:0%
(-51-5to-14-4)
-11.6%
(-32:6t014-3)
14-8%
(4-0t034-6)
-432%
(-57-1t0-221)
-10-0%
(-35-0t021-4)
43:4%
(3-4t0104-2)
-18.9%
(-36-9t01-1)
16-4%
(47 t0 37-4)

2612000

(2509000 to 2720 000)

76000
(74000 to 79 000)

7000
(7000 to 8000)
11000
(11000 to 12 000)
47000
(45000 to 49 000)
500000
(467000 to 539 000)
332000
(308000 to 358 000)
251000
(243000 to 259 000)
117000
(113000 to 122 000)
221000
(213000 to 229 000)
88000
(85000 to 91000)
107000
(103000 to 111000)
55000
(53000 to 57000)
432000
(417 000 to 449 000)
242000
(233000 to 251000)
122000
(118 000 to 126 000)
789000
(732000 to 845 000)
25000
(24000 to 26 000)
8000
(8000 to 8000)
14000
(14000 to 15 000)
19000
(19000 to 20 000)
621000
(569000 to 674 000)

-137%
(-15-0to-12-3)
-29:4%
(314 t0-27'5)
-19-9%
(-221t0-175)
-91%
(-11-7t0-6-2)
-12:7%
(-152t0-10-1)
-29:9%
(-32.5t0-27-2)
-8-8%
(-10-5t0-7-1)
-9-9%
(-122to-7'5)
-10-8%
(-13-3t0-8-0)
8-8%
(51t0127)
-34-4%
(-36-4t0-32:5)
-14-4%
(-16-6to-12-1)
-15.9%
(-18-1t0-13:5)
6-5%
(32t09-6)
-12:2%
(-14-5t0-9-4)
-2.4%
(-5-2t0 0-6)
-15-3%
(-18-2t0-12-7)
-37%
(-7-0t0-0-3)
-0-6%
(-3:6t027)
19-5%
(151t0237)
-16-0%
(-18-7t0-133)
-20-8%
(-23:9t0-17-9)

4698000
(4075000 to 5316 000)
158000
(126 000 to 194 000)
12000
(9000 to 15000)
16000
(12000 to 22 000)
99000
(76000 to 126 000)
807000
(674000 to 944 000)
468000
(374000 to 572000)
572000
(431000 to 733 000)
257000
(215000 to 305000)
599000
(466000 to 738 000)
166000
(123000 to 212 000)
238000
(169000 to 320 000)
121000
(88000 to 165000)
583000
(461000 to 738 000)
348000
(273000 to 441000)
251000
(189000 to 328 000)
1325000
(1226000 to 1427 000)
30000
(24000 to 38 000)
19000
(13000 to 27000)
48000
(36000 to 65000)
40000
(31000to 51000)

944000
(853000 to 1022 000)

-341%
(-44-0to-24-0)
-49-4%
(-62-4t0-31-9)
-41-6%
(-56-0to -21-2)
-27-5%
(-46-2t0-0-8)
_385%
(-50-9 to -219)
-56-0%
(-69-2t0-44-5)
-4-0%
(-20-0t0 18-4)
-21-8%
(-40-2to-0-1)
-9-4%
(-26-0t0 11:0)
97%
(-15-9t0 36-0)
-613%
(-72-5t0-47-8)
-31.0%
(-47-6t0-9-3)
-26:2%
(-443t0-1-2)
-25-2%
(-41-6 to -2-8)
-36:7%
(-52:1t0-16-3)
-14-8%
(-37-4t010-7)
4-6%
(-4-2t018-2)
-43-8%
(-57-9to-25-1)
—77%
(-33-5t027-6)
503%
(8-4t0115.9)
-21:.9%
(-40-1t0-1-3)
01%
(-8-3to11-4)
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DALYs

Counts, 2021

Percentage
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standardised
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Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

Counts, 2021

Percentage
change in age-
standardised
rates, 1990-2021

(Continued from previous page)

Zimbabwe

Western sub-Saharan

Africa

Benin
Burkina Faso
Cabo Verde
Cameroon
Chad

Cote d'lvoire
The Gambia
Ghana
Guinea
Guinea-Bissau
Liberia

Mali
Mauritania
Niger

Nigeria

Sdo Tomé and
Principe
Senegal

Sierra Leone

Togo

11000
(10000 to 12 000)
365000
(335000 to 397 000)
10000
(9000 to 11000)
14000
(13000 to 15000)
660
(610t0 720)
25000
(23000 to 27 000)
13000
(12000 to 14 000)
23000
(21000 to 24 000)
2000
(2000 to 2000)
42000
(39000 to 45000)
12000
(12000 to 13000)
2000
(2000 to 2000)
4000
(4000 to 4000)
14000
(13000 to 16 000)

4000
(3000 to 4000)
16 000
(15000 to 17000)
153000
(138000 to 170 000)
250
(230t0 270)
14000
(13000 to 15000)
8000
(7000 to 8000)

7000
(7000 to 8000)

14-6%
(7-9t021.7)
-17-3%
(-19-5t0-14-6)
-19-9%
(-24-2t0-15-1)

-8-0%
(-12-4t0-31)

-37%
(-8-:61t01.9)

-6-6%
(-11-0to-1-7)

-53%
(-9-8to-0-6)
-17-9%
(-22-0t0-13-6)

-8:0%
(-12:3t0-2-7)

-6-3%
(-113t0-12)

-41%
(-8-9t01-2)
-15-2%
(-19-1t0-10-8)
-22.8%
(-26-4t0-18-8)
-19-4%
(-22:9t0-15.0)
-30-8%
(-34-0t0-27-3)
-18-9%
(-22:6t0-15-2)
-22:9%
(-25-5t0-20-0)

_448%
(-93t00-3)
=177%
(-21.7t0-13:5)
-12-4%

(-16:6 to-7-4)
-14-4%
(-18-5t0-10-2)

9000
(7000 to 11.000)

204000
(176 000 to 235 000)
6000
(5000 to 7000)
8000
(7000 to 10 000)
440
(360 t0 530)
15000
(11000 to 20 000)
8000
(60000 10 000)
13000
(10000 to 16 000)
1000
(1000 to 2000)
25000
(20000 to 31000)
8000
(6000 to 10 000)
1000
(1000 to 2000)
3000
(2000 to 3000)
9000
(7000 to 11000)
2000
(2000 to 3000)
9000
(7000 to 12 000)
74000
(61000 to 92 000)
120
(100 to 150)
10000
(8000 t0 12000)
5000
(4000 to 7000)

5000
(4000 to 6000)

Data in parentheses are 95% uncertainty intervals. DALYs=disability-adjusted life-years.

39-1%
(10-0to 82-3)
-24-6%
(-34-8t0-11-3)
-22.7%
(-35:7t0-3-8)

-9-9%
(-28-1t014-9)

71%
(-16-2t0 40-2)
-7:1%
(-28-6t024-2)
4-3%
(-19:3t034-3)
-13-7%
(-31:9t0 12:0)
33%
(-22:1t0 36-6)

_9.6%
(-30-9t0 18-8)

-27%
(-25-8t031-4)
-13-8%
(-33-8t0 9-0)
-11-3%
(-313t016-9)
-213%
(-37-4t0-12)
-32:4%
(-47-9t0-11.3)
-10-8%
(-29-1t014-2)
-39:7%
(-51-0t0-22.7)

-2:0%
(-16:3t0 17-0)
-132%
(32210 87)
-10-8%
(-28-7t0 15-1)

-5-5%
(-26:0t021-4)

102000
(97000 to 106 000)
3531000
(3383000 to 3685000)
93000
(90000 to 97000)
131000
(127000 to 136 000)
7000
(7000 to 7000)
233000
(226 000 to 241000)
115000
(111000 to 119 000)
224000
(217000 to 232 000)
19000
(18000 to 20 000)
422000
(409000 to 436 000)
108000
(104000 to 112 000)
16000
(16 000 to 17 000)
38000
(37000 to 39 000)
138000
(133000 to 143 000)
36000
(35000 to 38 000)
143000
(138000 to 147 000)
1518000
(1415000 to 1633 000)
3000
(2000 to 3000)
139000
(135000 to 144 000)
77000
(74000 to 79 000)

71000
(69000 to 74000)

10-3%
(71t013:5)
-9-6%
(-10-7t0-8-4)
-14-1%
(-16:3t0-11-8)
-9-4%
(-11-8to-7-3)
-6-8%
(-9-0to-4-6)
—4-2%
(-6-7t0-1-8)
-5.8%
(-8-2t0-3.5)
-16-2%
(-18-2to-14-1)
-10-3%
(-13-0to-7-9)
-2:3%
(-5-0t0 0-4)
-3-0%
(-5-6t0-0-2)
-12:9%
(-15-1t0-10-7)
-181%
(-20-0to-16-1)
-14-7%
(-16-5t0-12-8)
-24-6%
(-26-4t0-22-4)
-17-2%
(-19-4t0-15-3)
-10-3%
(-11.9t0-8-6)
-3-9%
(-6-4to-1-6)
-14-9%
(-17-0t0-12-8)
-10-3%
(-12.9t0-8-2)
-13-7%
(-157t0-112)

244000
(195000 to 304 000)
5641000
(4774000 to 6597 000)
161000
(133000 to 194 000)
230000
(186000 to 285 000)
10000
(8000 to 11000)
438000
(325000 to 575000)
242000
(188000 to 302 000)
378000
(288000 to 485000)
38000
(29000 to 47 000)
694000
(558000 to 855000)
215000
(166 000 to 270 000)
40000
(31000 to 50000)
74000
(57000 to 96 000)
253000
(202000 to 312 000)
59000
(45000 to 77000)
259000
(196 000 to 334 000)
2010000
(1637000 to 2544 000)
3000
(3000 to 4000)
247000
(199000 to 304 000)
148000
(113000 to 194 000)
142000
(107000 to 178 000)

50-0%
(19-1t0 97-3)
-26-9%
(-36:9t0-13-6)
-25-8%
(-39-0t0-6-9)
-13-9%
(-30-5t09-5)

-6:7%
(-26:3t020-6)

-93%
(-30-7t020-6)

22%
(-20-9t030-8)
-16-6%
(-357t09-2)

-1.9%
(-26-4t0301)
-151%
(-34-5t0 11.9)

-67%
(-2871024-0)
-20-1%
(39:3to1-1)
-15-9%
(-35-4t0 11.5)
24-7%
(-39-8t0-55)
-373%
(-51-6t0-19-1)
-17-4%
(-35-5t0 6:5)
-41-2%
(-532t0-23.9)

-4-9%
(-19-6 t0 14-9)
-20-1%
(-37-6t0o-0-3)
-143%
(-32:0t0 11-6)

_9.6%
(-30-2t015.9)

Table 1: Incident cases, deaths, prevalent cases, and DALYs for stroke in 2021 and percentage change in age-standardised rates for 1990-2021, by location, for both sexes
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Age-standardised rates (per 100000 people)
of stroke incidence

I 567t0763 [ 139-2to 1547

I 76-3t0 87-8 [ 154.7t0169-8
[187-8t097-7 [ 169-8t0187-6
[197-7t0110-4 I 187-6t0212:7
[1110-4t0 1392 I 212.7t0356 Eastern
Caribbean and central America Persian Gulf Balkan Peninsula Southeast Asia West Africa Mediterranean

Age-standardised rates (per 100 000 people)
of stroke prevalence

I 520-5t0 7832 [1 1100 t0 1180-2
I 7832t0 8703 [ 1180-2t0 12553
[1870-3t0 9656 MM 12553t0 13183
[J965-6t01047-8 MM 1318-3t0 1454-6

[11047-8t01100 I 1454-6 to 2106-4 Eastern
Caribbean and central America Persian Gulf Balkan Peninsula Southeast Asia West Africa Mediterranean
Y

(Figure 1 continues on next page)

www.thelancet.com/neurology Vol 23 October 2024 987



Articles

Age-standardised rates (per 100000 people)
of stroke DALYs

I 332:3t0 6005 [ 17716 t0 20715
Il 600-5t0725-4 [ 2071-5t0 2516-2
[1725-4t0 9475 [ 2516-2t02897-2
[19475t01346-8 M 2897-2t03499-8
[11346-8t01771-6 MMl 3499-8t0 68926

Caribbean and central America

Eastern
Persian Gulf Balkan Peninsula Southeast Asia West Africa Mediterranean

Age-standardised rates (per 100000 people)
of stroke deaths

B 13210267 1 873t0101.9

I 2670319 [ 101:9t0 1205
[31.9t0 445 [ 120-5t0 1420
[ 44-5t0 66-0 B 142.0t0 1734
[ 66-0t0 873 B 173-4t0309-4

Caribbean and central America

Eastern
Persian Gulf Balkan Peninsula Southeast Asia West Africa Mediterranean

=Y

Figure 1: Global age-standardised rates (per 100 000 people) of stroke incidence (A), prevalence (B), DALYs (C), and deaths (D) for both sexes, 2021

DALYs=disability-adjusted life-years.
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fruits, dietlow in vegetables, and dietlow in wholegrains),
alcohol use, and low physical activity. The dietary risks
cluster includes diet high in sodium, diet high in
processed meat, diet high in red meat, diet high in
sugar-sweetened beverages, diet low in omega-6
polyunsaturated fatty acids, diet low in fruits, diet low in
vegetables, and diet low in wholegrains. The environ-
mental risks cluster includes the air pollution cluster,
low ambient temperature, high ambient temperature,
and lead exposure. The metabolic risks cluster includes
high fasting plasma glucose, high LDL cholesterol, high
systolic blood pressure, high BMI, and kidney dysfunc-
tion. Finally, the tobacco smoke cluster includes smoking
and second-hand smoking.

Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or the writing
of the report.

Results

Stroke incidence, prevalence, death, and DALYs by
geographical location

In 2021, there were 93-8 million (95% UI 89-0-99-3)
stroke survivors, 11-9 million (10-7-13-2) new stroke
events, 7-3 million (6-6-7-8) deaths from stroke, and
160-5 million (147-8-171-6) DALYs from stroke, comp-
rising 10-7% (9-8-11-3) of all deaths and 5-6% (5-0-6-1)
of all DALYs from all causes, the third leading cause
of deaths (after ischaemic heart disease and COVID-19)
and the fourth leading cause of DALYs (after COVID-19,
ischaemic heart disease, and neonatal disorders; table 1;
appendix p 204).

In 2021, 83-3% incident, 76-7% prevalent, and 87-2%
fatal strokes, and 89-4% stroke-related DALYs occurred
in all low-income and middle-income countries
(LMICs) combined (appendix pp 48-49). We also
observed geographical differences in age-standardised
stroke incidence, with the lowest in Luxembourg
(57-7 [95% UI 53-5-62-1] per 100000) and highest in
the Solomon Islands (355-0 [332-7-378-1] per 100 000);
prevalence, with the highest in Ghana (2045-8
[1977-3-2120-1] per 100000) and lowest in Cyprus
(521-5 [495-7-553-5] per 100000); deaths, with
the lowest in Singapore (14-2 [12-3-15-6] per 100 000)
and highest in North Macedonia (277-4 [235-5-321-2]
per 100000); and in DALY rates, with the lowest in
Switzerland (333-3 [291-0-368-8] per 100000) and
highest in Nauru (6100-0 [4917-8-7576-1] per 100 000).
Overall, the highest stroke burden (as measured by age-
standardised incidence, prevalence, death, and DALY
rates) in 2021 was observed in east Asia, central Asia,
and sub-Saharan regions and lowest in high-income
North America, Australasia, and Latin America regions,
with the majority of the stroke burden in middle SDI,
high-middle, and low-middle SDI regions (figure 1;
appendix pp 50-85).

www.thelancet.com/neurology Vol 23 October 2024

Burden by pathological type of stroke

Ischaemic stroke constituted the largest proportion of all
incident strokes (7-8 million [95% UI 6-7-8-9], or 65-3%
[62-4-67-7] of all strokes), followed by intracerebral
haemorrhage (3-4 million [3-1-3-8] incident events, or
28-8% [28-3-28-8] of all strokes). However, the absolute
number of DALYs due to intracerebral haemorrhage
(79-5 million [72-7-85-2], or 49-6% [49-3-49-8] of total
DALYs due to stroke) was greater than the number
of DALYs due to ischaemic stroke (70-4 million
[64-1-76-0], or 43-8% [43 - 5—44-3]). In 2021, subarachnoid
haemorrhage occurred in 0-7 million (0-6-0-8) people
(5-8% [5-7-6-0] of all strokes), and there were
10-6 million (9-4-12-1) DALYs due to subarachnoid
haemorrhage (6-6% of DALYs from all strokes combined).
Similar to total stroke, differences were observed for age-
standardised rates for the three pathological types
of stroke and their trends from 1990 to 2021 globally and
by SDI (appendix pp 50-85, 208): rates of incident and
fatal stroke were highest for ischaemic stroke
(924 [79-8-105-8] per 100000 and 44-2 [39-5-47-8] per
100000, respectively) followed Dby intracerebral
haemorrhage (40-8 [36-2-45-2] per 100000 and
39-1 [35-4-42-6] per 100000, respectively) and
subarachnoid haemorrhage (8-3 [7-3-9-5] per 100000
and 4-2 [3-7—4-8] per 100000, respectively).

In 2021, there were large variations in the proportion
of ischaemic stroke and intracerebral haemorrhage
between high-income countries and LMICs (appendix
pp 100-101). Whereas in high-income countries
ischaemic stroke constituted 74-9% (95% UI 72-3-84-1)
and intracerebral haemorrhage constituted 17-8%
(17-3-17-9) of all incident strokes, in all LMICs combined
these stroke subtypes constituted 63-4% (53-6-73-7) and
31-1% (30-2-31-3), respectively. Among all LMICs
combined, the proportion of intracerebral haemorrhage
was highest in low-income countries (36-9%
[36-5-37-1]). The proportion of subarachnoid haemor-
rhage in high-income countries (7-3% [7-2-8-3]) was
higher than that in all LMICs combined (5-5% [5-4-5-7]).

Trends in stroke burden by age, sex and geographical
location

Among 11-9 million new strokes in 2021, 6-3 million
(95% UI 5-6 to 7-0; or 52-6% [52-4 to 53-1]) occurred in
males and 5-7 million (5-1to 6-3; or 47-4% [47-3 to 47-6))
in females; the corresponding sex distribution of prevalent
stroke was 51-0% (47-8 million [45-3 to 50-6]) for males
and 49-0% (46-0 million [43-5 to 48-8]) for females; that
for deaths from stroke was 52-1% (3-8 million [3-4 to 4-1))
for males and 47-9% (35 million [3-1 to 3-8] for females;
and that for stroke-related DALYs was 55-0% (88 -3 million
[80-6 to 97-2]) for males and 45-0% (72-2 million
[65-6 to 78-2) for females (table 1; appendix pp 138-139).
From 1990 to 2021, the age-standardised incidence,
prevalence, death, and DALY rates (table 1) of stroke and
its pathological types were reduced virtually across all

989



066

207 13qo1Q €7 [OA ABOJ0INAU/LWIOD JOURBYY MMM

Low-income countries

Lower-middle-income countries

Upper-middle-income countries

High-income countries

Absolute number Percentage Absolute number Percentage Absolute number Percentage Absolute number Percentage
Air pollution and environmental risks
Ambient particulate matter pollution 655000 73% 9103000 153% 15557000 20-9% 1448000 8-8%
(449000 to 922 000) (4910 9-9) (5695000t012188000)  (9:-5t0202)  (10431000t020052000) (14-8t0257) (1043000t01897000)  (6:5t011-5)
High ambient temperature 169000 17% 1141000 1.9% 407000 0-6% 78000 0-6%
(78000 to 305 000) (0-8t03-1) (365000 to 2202 000) (0-6t03-7) (142000 to 1340 000) (-02t01-8) (25000 to 222000) (-0-1t015)
Household air pollution from solid 3492000 38:3% 11410000 19-1% 3244000 43% 13000 0-1%
fuels (272100010 4278000) (317 to 44-6) (7024000 to 17273 000) (117t0283)  (479000t010588000)  (0-6t014-3)  (0to134000) (0-0t0 0-8)
Lead exposure 822000 93% 4965000 8:4% 5572000 7-4% 656 000 37%
(-106000t01793000)  (-1:3t0 20-9) (672000 to 10 922 000) (-11t018-8)  (-727000t012374000)  (-1-0t016-5)  (-87000to 1485000) (-0-5t0 8:5)
Low ambient temperature 299000 32% 1248000 2:1% 4939000 6:7% 1119000 6-3%
(248000t0363000)  (2:8t03-8) (801000 to 1801000) (1-4103.0) (4153000t05937000)  (6:0t07-5) (964000 to 1295000) (56t07-2)
Dietary risks
Alcohol use 302000 32% 2018000 32% 4710000 6-2% 1399000 81%
(61000to 603 000) (0710 6:3) (483000 to 3902 000) (0-8t0 6-1) (1122000t08961000)  (1-5t011:8)  (251000to 2856 000) (16 t0 16-0)
Diet high in processed meat 8000 0-1% 58000 0-1% 181000 0-2% 189000 11%
(2000 to 14.000) (0:0t00-2) (13000 to 105 000) (0:0t00-2) (42000 to 326 000) (0-1t0 0-4) (46000 to 334.000) (03t01.9)
Diet high in red meat -162000 -13% -905000 -13% -3528000 -4-7% -561000 -4-3%
(-607000t0250000)  (-5-1t02:1) (-3475000 to 1258 000) (-50t01:9)  (-15465000t0 4994000) (-20-0t06-8) (-2380000t0 834000)  (-19-0t0 6-4)
Diet high in sodium 528000 61% 4558000 7-5% 11095000 14-3% 1207000 71%
(71000 to 1443 000) (0-8t016-0) (574000 to 11393 000) (09t019-0)  (3669000t022286000) (4-8t027-5) (159000 to 3109000) (1:0t018-0)
Diet high in sugar-sweetened 2000 0-0% 24000 0-0% 64000 0-1% 54000 0-3%
beverages (1000 to 3000) (0-0t0 0-0) (12000 to 39.000) (0-0t0 0-1) (31000 to 101000) (0-0t0 0-1) (26000 to 85000) (0-2t0 05)
Diet low in fibre 240000 2:1% 2357000 3-5% 1175000 1-6% 298000 22%
(-51000 to 502 000) (-0-5t0 4-4) (567000 to 4 845 000) (-0-8t072)  (-243000 to 2521000) (-03t034)  (-59000 to 643 000) (-0-5t0 47)
Diet low in fruits 784000 7-1% 5318000 7-9% 2969000 3-9% 550000 41%
(38000 t0 1393 000) (0-4t0127) (395000 to 9047 000) (0:7t013-8) (183000 to 5711000) (0-2t07-2) (49000 to 995000) (0:3t07-2)
Diet low in omega-6 polyunsaturated 1000 0-0% 7000 0-0% 8000 0-0% 2000 0-0%
fatty acids (00 2000) (0-0t0 0:0) (2000 to 13 000) (0-0t0 0-0) (2000 to 16 000) (0-0t0 0-0) (0t03000) (0-0t0 0:0)
Diet low in vegetables 689000 63% 1477000 2:3% 278000 0-4% 93000 0-6%
(97000t01189000)  (1-1t011.0) (374000 to 2504.000) (06t03-8) (106000 to 461000) (01t0 0-6) (18000 to 167 000) (03t01-0)
Diet low in wholegrains 187000 1-8% 1000000 1-5% 1595000 21% 340000 23%
(-202000t0 497000)  (-1-9t0 5-1) (-1041000 to 2710 000) (-15t04-4)  (-1612000t04382000)  (-2-1to58)  (-335000t01083000)  (-2:4t067)
Physical activity
Low physical activity 163000 17% 1191000 2:0% 1587000 2:1% 415000 2:5%
(68000 to 272 000) (0-6t03-0) (427000 to 2092 000) (0-5t037) (361000 to 3094 000) (03t0 4-3) (-56 000 to 951.000) (0-4t05:0)
Tobacco smoking
Second-hand smoke 320000 31% 2694000 4-3% 3548000 4-8% 402000 2-8%
(212000 to 434.000) (21t04-2) (1843000 to 3599 000) (3-0t0 57) (241000010 4722000) (3310 6-4) (270000 to 549 000) (1-9t037)
Smoking 780000 7-3% 7248000 11-1% 12606 000 16-4% 1870000 131%
(627000 to 941.000) (6-2t0 8:5) (6162000 to 8 491000) (95t012:6)  (10200000t015551000) (13-9t019-0) (1573000t02225000)  (11:2t015:0)

(Table 2 continues on next page)
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Low-income countries Lower-middle-income countries Upper-middle-income countries High-income countries
Absolute number Percentage Absolute number Percentage Absolute number Percentage Absolute number Percentage

(Continued from previous page)

Physiological factors

High BMI 357000 3-4% 2276000 3:5% 3848000 51% 1197000 82%
(31000 to 752 000) (03t07:0) (202000 to 4653 000) (03t07-:0) (294000 to 8127 000) (0-4t010:5) (90000 to 2420000) (0-5t016-4)

High fasting plasma glucose 672000 8-4% 5510000 10-1% 7838000 10-6% 2433000 13-0%
(491000 to 873000) (6-4t010-5) (4189000 to 6 899 000) (79t012:4)  (6087000t09926000)  (83t0132)  (1909000t02978000)  (10-5t015:5)

High LDL cholesterol 857000 9:7% 6557000 11-4% 10521000 14-1% 3019000 17-3%
(304000t01429000)  (3-3t016-2) (2425000t010763000)  (39t0192)  (3652000t017446000)  (49t023:0)  (1003000t05043000)  (61t027-8)

High systolic blood pressure 5004000 55-5% 35018000 59-0% 42461000 56-7% 9286000 53:3%
(3684000t06327000) (41-1t0 66-2) (2669600010 42407000)  (44-3t069:9)  (30731000t0 54201000) (42-4to (6804000t011360000)  (39-5 to 64-0)

68-4)

Kidney dysfunction 844000 9-3% 6603000 11-1% 6119000 81% 1430000 7-9%
(592000t01103000)  (6:9t0117) (4928000 to 8309 000) (82t0140)  (4382000t08066000)  (5:8t010-5)  (946000t01948000)  (55t010-4)

Cluster of risk factors

Air pollution* 4147000 45-5% 20516000 34-3% 18805000 252% 1461000 8:9%
(328100010 5058000) (37:9t0 52-7) (16091000t024931000)  (27-8t041-4)  (13812000t024803000) (19-6t032:0) (1053000t01920000)  (6-6t011-8)

Behavioural riskst 3009000 30:0% 20601000 32:5% 28745000 37:6% 5093000 31-9%
(1856000 to 4044000) (184 to 40-5) (14385000026 447000)  (22:6t042:5) (20905000 t038190000) (27-8t048-4) (3497000t0 6929000)  (23-1t0 41-8)

Dietary risks 1887000 187% 10873000 17-0% 12749000 16:5% 1846000 111%
(585000t02974000)  (5:9t031-2) (3590000t018064000)  (5-6t029:0)  (4384000t023122000)  (5:5t0292) (649000 to 3690 000) (3-4t021.5)

Environmental or occupational risks§ 4828 000 53:0% 24989000 41-9% 26451000 35:5% 3093000 18:1%
(3842000t05781000) (442 to 60-8) (19266000 to 29 973 000) (33:0t050-3)  (19722000t033653000) (27-7to43-4) (2287000 to 3958 000) (13-6t0227)

Metabolic risksql 5925000 65-9% 41558000 70-3% 51450000 68:9% 11980000 687%
(4692000t07204000) (54-9to74-8) (347110000 47433000)  (59:7t0787)  (41291000t0 61419000) (57-4t077-9)  (9919000t013788000) (57:9to775)

Tobacco smokel| 1067000 10-2% 9631000 14-9% 15602000 20-4% 2209000 15-4%
(830000t01318000)  (8-2t012-2) (7866000t011484000)  (12:3t017:5)  (12447000t019422000) (16-8t024-0) (1825000t02669000)  (12-8t017-8)

Combined risk factors**

All risk factors 7812000 85-4% 51119000 85-7% 62283000 83:6% 13633000 79-2%
(6670000 to 8973000) (79-3to 89-2) (4648900010 55450000) (79:7t089-8)  (53668000t070765000) (76:9t088-7) (11938000t015151000) (71-6to 85-4)

Data in parentheses are 95% uncertainty intervals. Percentages and number of DALYs are not mutually exclusive. The sum of percentages and number of DALYs in the columns exceeds the totals for all risk factors combined because the effect of many
of these risk factors are mediated partly or wholly through other risk factors. 0% represents very low numbers. DALYs=disability-adjusted life-years. *Air pollution cluster includes ambient PM, ; pollution and household air pollution. tBehavioural risks
cluster includes smoking (including second-hand smoking), dietary risks (diet high in sodium, diet high in processed meat diet, high in red meat, diet high in sugar-sweetened beverages, diet low in omega-6 polyunsaturated fatty acids, diet low in
fruits, diet low in vegetables, and diet low in wholegrains), alcohol use, and low physical activity. $Dietary risks cluster includes diet high in sodium, diet high in processed meat diet, high in red meat, diet high in sugar-sweetened beverages, diet low in
omega-6 polyunsaturated fatty acids, diet low in fruits, diet low in vegetables, and diet low in whole grains. SEnvironmental risks cluster includes air pollution cluster, low ambient temperature, high ambient temperature, and lead exposure.
fIMetabolic risks cluster includes high fasting plasma glucose, high LDL cholesterol, high systolic blood pressure, high BMI, and kidney dysfunction. || Tobacco smoke includes smoking and second-hand smoking. **Age-standardised total percentage of
DALYs due to all risk factors combined.

Table 2: Stroke-related DALYs associated with risk factors and their clusters by World Bank country income level, for both sexes, 2021
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World Bank country income levels (except for ischaemic
stroke incidence and prevalence in upper-middle-income
countries, where the rates were increased by 1% [—4 to 5]
for ischaemic stroke incidence and 11% [8 to 14] for
ischaemic stroke prevalence). Although there was a trend
towards lower age-standardised stroke burden rates (inci-
dence, prevalence, deaths, and DALYs) across all quintiles
of the SDI, there was a stagnation in the reduction of inci-
dence rates from 2015 onwards, and even some increase
in the prevalence rates in high-middle SDI countries from
2020 to 2021 (appendix p 209). Similar trend patterns were
observed in seven GBD super-regions, with more promi-
nent increases in age-standardised incidence and
prevalence rates after 2015 in southeast Asia, east Asia,
and Oceania (appendix p 206).

Although from 1990 to 2021 there was a decrease in
the age-standardised incidence (—21-8% [95% UI-23-7 to
-19-8]), prevalence (-8-5% [-9-7 to —7- 3]), death (-39-4%
[-44-0 to —34-6]), and DALY (~38-7% [~43-4 to —34-0])
stroke rates, increases were seen over that period in
the numbers of people who had a new stroke (70-2%

[65-9 to 74-6]), survived stroke (86-1% [83-0 to 89-4]),
died from stroke (44-1% [32-3 to 56-0]), and who died or
remained disabled from stroke (as measured by DALYs;
32-2% [21-7 to 42-7]; table 1; appendix pp 100-101). The
percentage decline in age-standardised stroke incidence
rates in the 2019-2021 period (-1-8% [-2-8 to —0-6]) was
smaller than that for the overall 2010-21 period (-3-1%
[~4-2 to -2-0]).

Although all-age (not age-standardised) stroke inci-
dence, death, and DALY rates were substantially reduced
in people aged 70 years or older between 1990 and 2021
(-18-2% [95% UI -21-3 to — 14- 6] incidence rate, —34-2%
[-39-4 to —29- 3] death rate, and —35-6% [-40-2 to —30- 8|
DALY rate), and all-age prevalence rate in this age group
did not change over this period (-1-0 [-3-1 to 1-2]),
all-age incidence increased by 4-1% (0-9 to 7-6), preva-
lence increased in people younger than 70 years by 14-8%
(13-1to0 16-8), and death and DALY rates were reduced in
people younger than 70 years by 17-4% (-25-0 to -8-9)
and 19-0% (-26-0 to -11-6), respectively (appendix
p 140). Similar patterns were observed for all-age
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Figure 2: Most individually significant risk factors for total stroke (A), ischaemic stroke (B), intracerebral haemorrhage (C), and subarachnoid haemorrhage (D),
as measured by the PAF of stroke DALYs attributable to the risk factors, for both sexes

DALYs=disability-adjusted life-years. PAF=population attributable fraction.
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incidence, prevalence, death, and DALY rates of ischaemic
stroke for both age groups (<70 years and =70 years). Of
the three pathological types of stroke, only all-age
subarachnoid haemorrhage prevalence rates increased in
people younger than 70 years, by 3-4% (1-3 to 5-5),
whereas all-age incidence, prevalence, death, and DALY
rates of intracerebral haemorrhage and incidence, death,
and DALY rates of subarachnoid haemorrhage were
reduced in both age groups (appendix pp 88, 210-211).

Contribution of risk factors to stroke-related DALYs
Globally, the total number of stroke-related DALYs due
to risk factors increased substantially from 1990
(100-1 million [95% UI 92-7 to 107-8]) to 2021
(135-0 million [122-0 to 147-7]), but there was no
substantial change in the age-standardised stroke DALYs
attributable to risk factors (-0-5% [-2-4 to 1-1]). In 2021,
84-1% (77-8 to 88-8) of DALYs from stroke were attrib-
uted to the 23 risk factors analysed (table 2), with
the largest proportions of attributable risks for total
stroke, ischaemic stroke, intracerebral haemorrhage, and
subarachnoid haemorrhage observed in eastern Europe,
Asia, and sub-Saharan Africa (appendix p 212).

At level 1 of the GBD risk factors hierarchy (table 2,
appendix pp 141-253), metabolic risk factors contributed
most to the stroke-related DALYs (range 66-70%) across
all World Bank country income levels, followed by
the environmental risk cluster in low-income, lower-
middle-income, and upper-middle-income countries
(range 35-53%), and behavioural risks (range 30-38%)
across different income level countries. Stroke burden

associated with the environmental or occupational risks
was lowest in high-income countries (18-1% [95% UI
13-6 to 22-7]). Similarly, regions with higher SDI
(appendix pp 141-143) had a larger contribution
of metabolic and behavioural risks to stroke-related
DALYs, whereas environmental risks most prominently
contributed to stroke-related DALYs in lower SDI
quintiles. From 1990 to 2021, the age-standardised
proportion of stroke DALYs attributable to risk factors
increased in north Africa and the Middle East (6-8%
[4-1to 11-5]) and sub-Saharan Africa (3-3% [1-8 to 5-3]),
but did not change in south Asia (0-4% [-1-0 to 1-9])
and southeast Asia, east Asia, and Oceania (-0-9%
[4-2 to 1-9]), and decreased in central Europe, eastern
Europe, and central Asia (-2-0% [-3-8 to —0-7]) and
Latin America and the Caribbean (-5-0% [-9-1to -2-3]),
as well as high-income GBD regions (-7-3%
[-10-1to -5-0]).

Globally, of the 23 risk factors analysed, 14 individually
significant risk factors for stroke were high systolic blood
pressure (56-8% [95% UI 42-5-68-0] attributable
DALYs), ambient particular matter (16-6% [11-5-20-9]),
smoking (13-8% [2-5-26-0]), high LDL cholesterol
(13-1% [4-6-21-3]), household air pollution (11-2%
[6-4-19-3]), diet high in sodium (10-6% [2-8-22-8]),
high fasting plasma glucose (10-3% [8-1-12-6]), kidney
disfunction (9-3% [6-8-11-8]), diet low in fruits (5-9%
[0-4-10-4)), high alcohol use (5-2% [1-3-9-8]), high BMI
(4-7%[0-4-9-8]), second-hand smoking (4-4% [1-0-7-9]),
low physical activity (2-1% [0-5-3-9]), and diet low in
vegetables (1-6% [0-4-2-6]; figure 2).
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Figure 3: Trends in the PAF of stroke DALYs due to risk factors, for both sexes, 1990-2021
Data in parentheses are 95% uncertainty intervals. DALYs=disability-adjusted life-years. PAF=population attributable fraction.
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Stroke attributable to metabolic risks constituted 68-8%
(95% UI 57-6 to 77-5) of all strokes, environmental risks
constituted 36-7% (29-0 to 44-2), and behavioural risks
constituted 35-2% (26-9 to 44-7). Although the propor-
tion of stroke DALYs attributable to metabolic risks
increased from 1990 to 2021 by 6-7% (3-8 to 10-0; mainly
because of the increase in the burden attributable to high
BMI, high fasting plasma glucose, and high systolic blood
pressure), proportions of stroke DALYs attributable to
behavioural risks decreased by 8-0% (-13-6 to —3-4) and
those due to environmental risks by 14-8% (-21-6 to
-8.7), mainly because of the decrease in the burden
attributable to diet high in processed meat, diet low in
vegetables, diet low in fibre, low ambient temperature,
particulate matter pollution, diet low in fruits, and
smoking (figure 3). However, from 1990 to 2021, there
was a substantial increase in the stroke DALYs attribut-
able to high ambient temperature, high fasting plasma
glucose, diet high in sugar-sweetened beverages, low
physical activity, diet high in red meat, lead exposure, and
diet low in omega-6 polyunsaturated fatty acids. There
were noticeable geographical and regional variations in
the PAF of the risk factors for ischaemic stroke, intracer-
ebral haemorrhage, subarachnoid haemorrhage, and all

stroke types combined (appendix p 264), as well as in
the ranking of PAFs of age-standardised stroke DALYs
attributable to risk factors by 21 GBD regions (figure 4).
For the PAF of risk factors by pathological type of stroke,
SDI, 21 GBD regions, and 204 countries and territories
were used (appendix pp 89-201). Unlike the PAF of risk
factors for total stroke, high alcohol use was not associ-
ated with ischaemic stroke-related DALYs (appendix
pp 92-95, 126-149, 199), and diet low in fruits and
vegetables and high BMI were not associated with intrac-
erebral haemorrhage-related DALYs (appendix pp 92-95,
150-173, 200). Unlike ischaemic stroke and intracerebral
haemorrhage, non-optimal ambient temperature
appeared to be associated with the subarachnoid haemor-
rhage-related DALYs, with the greater contribution of low
ambient temperature (4-5% [3-8 to 5-3]) than high
ambient temperature (1-1% [0-2 to 2-5]). Other
substantial risk factors for subarachnoid haemorrhage
(appendix pp 151-153) were second-hand smoking (4-7%
[3:2 to 6-2]), diet high in sodium (8-9% [2-0 to 19-8]),
household air pollution from solid fuels (10-3%
[5-5 to 17-4]), ambient particulate matter pollution (14-2%
[9-8 to 18-0]), smoking (14-5% [2-7 to 27-2]), and high
systolic blood pressure (51-6% [38-0 to 62-6]).

Both sexes, all ages, 2021,
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Figure 4: Ranking of age-standardised stroke DALYs attributable to risk factors by 21 GBD regions, for both sexes, 2021
DALYs=disability-adjusted life-years. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.
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Discussion

In 2021, stroke remained the second most common
cause (after ischaemic heart disease) of death and
the third most common cause of DALYs (after ischaemic
heart disease and neonatal disorders) among non-
communicable disorders (NCDs) globally. However, at
level 3 of the GBD all-cause hierarchy, stroke was
the third most common cause of death (after ischaemic
heart disease and COVID-19) and the fourth most
common cause of DALYs (after COVID-19, ischaemic
heart disease, and neonatal disorders), with the bulk
of the stroke burden in LMICs and countries with lower
SDI. Consistent with previous studies,”” this study
showed disparities in stroke burden (including almost
two times greater proportion of intracerebral haemor-
rhage in LMICs than in high-income countries)® and
risk factors by GBD region, country, country income
level, and SDI quintiles, as well as an overall trend
towards decreasing age-standardised stroke incidence,
prevalence, and DALY rates from 1990 to 2021. Given
the leading role of arterial hypertension in the occur-
rence of intracerebral haemorrhage,” the greater
prevalence and poorer control of hypertension in LMICs®
than in high-income countries are the most likely causes
of the differences in the proportion of intracerebral
haemorrhage in those countries. Similar proportions
of subarachnoid haemorrhage in high-income countries
and LMICs are likely to be related to the significant
reduction in tobacco smoking prevalence that we
observed since 2010 in high-income countries, with
almost no change in tobacco smoking prevalence in
LMICs.? However, the current study documented a
stagnation in the reduction of age-standardised incidence
rates from 2015 onwards, and even some increase in
the age-standardised stroke incidence, death, prevalence,
and DALY rates in southeast Asia, east Asia, and Oceania,
and countries with lower SDI from 2015 onwards.
Globally, there was also an increase in all-age incidence
and prevalence rates in people younger than 70 years,
whereas there was a reduction in all-age stroke incidence,
prevalence, death, and DALY rates in people aged 70 years
or older. A trend towards increasing incidence and preva-
lence rate of cardiovascular diseases (including stroke) in
people aged 15-39 years globally” and stroke incidence
rates in people younger than 55 years® versus older
people has also been shown in previous systematic
reviews and is likely to be related to the increase in preva-
lence of arterial hypertension®* (including poorly
controlled and uncontrolled hypertension),” overweight
or obesity,* and type 2 diabetes” in young adults, espe-
cially in LMICs.**® This situation is complicated by
the fact that a large proportion of young adults with
vascular risk factors, arterial hypertension,* and dyslipi-
daemia® remain under-treated owing at least partly to
the widespread use of absolute cardiovascular disease
risk” treatment thresholds.’ The observed slowing down
of the percentage of decline of age-standardised stroke
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incidence rates in 2019-21 is likely to be related to
the decreased hospital admissions of patients with acute
stroke that was observed over the COVID-19 period in
many countries.”

Apart from population growth and ageing,'* other
factors responsible for the increased burden of stroke, in
terms of absolute numbers in the world, are likely to be
related to the insufficient effectiveness of the currently
used primary stroke and cardiovascular disease preven-
tion strategies®* as well as the disparities and major
gaps in stroke service provision and accessibility, and
workforce of stroke care providers in many countries
(especially LMICs).””* Although stroke is highly
preventable, globally there were substantial increases in
DALYs attributable to high BMI, high ambient tempera-
ture, high fasting plasma glucose, diet high in
sugar-sweetened beverages, low physical activity, high
systolic blood pressure, and diet low in polyunsaturated
omega-6 fatty acids, suggesting the growing role of these
environmental and behavioural risks in the stroke
burden. However, from 1990 to 2021, we also observed a
reduction of PAF due to diet high in processed meat, diet
low in vegetables, diet low in fibre, low ambient tempera-
ture, ambient particulate matter pollution, diet low in
fruits, and smoking, suggesting effectiveness of the strat-
egies towards reduction of the exposure to these risk
factors. The observed increase in the age-standardised
proportion of stroke DALYs attributable to risk factors in
north Africa and the Middle East and sub-Saharan Africa
regions might reflect a failure in the control of stroke risk
factors. However, in central Europe, eastern Europe,
central Asia, Latin America and the Caribbean, and high-
income GBD regions, this might reflect a success in
the control of stroke risk factors.

This study is, to our knowledge, the first to show
the large contribution of ambient particulate matter
pollution and household air pollution from solid fuels to
subarachnoid haemorrhage DALYs, with a similar PAF
to that of smoking. A close relationship between ambient
air pollution and subarachnoid haemorrhage mortality
was found in some studies.”* Air pollution in 2021
appeared to be highly important to other types of stroke
and also caused 11-9% (95% UI 10-0-13-8) of total
deaths from all causes, making it the second largest
cause of deaths from all causes globally (after high
systolic blood pressure) and the second leading cause
of DALYs (8-2% [6-9-9-6]) from all causes (after malnu-
trition).” These findings are in line with research
showing that rises in ambient temperature (including
heatwaves) and climate change are associated with
increased stroke morbidity and mortality.®* Because
ambient air pollution is reciprocally associated with
the ambient temperature and climate change* all
of which synergistically influence cardiovascular disease
(including stroke) occurrence** and overall health,”*
the importance of urgent climate actions and measures
to reduce ambient air pollution cannot be
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overestimated.”* Experts have recommended that
governments increase implementation of a clean-energy
economy, promote unprocessed plant-based food
choices,” and globally phase out industrialised animal
farming.®

Every member state of the UN has committed to
meeting the Sustainable Development Goals (SDGs),
but currently few countries are on target to achieve
SDG 3.4, which is to reduce by a third premature
mortality from NCDs through prevention and treatment
and promote mental health and wellbeing by 2030. By
implementing and monitoring the World Stroke
Organization—Lancet Neurology Commission’s recom-
mendations,” the global burden of stroke would be
reduced drastically this decade and beyond. Not only
would this substantial reduction enable SDG 3.4, as well
as other key SDGs, to be met, it would improve brain
health and the overall wellbeing of millions of people
across the globe. One of the most common problems in
implementing stroke prevention and care recommenda-
tions is the scarcity of funding. The World Stroke
Organization—Lancet Neurology Commission on stroke®
recommends introducing legislative regulations and
taxation of unhealthy products by each government in
the world. Such taxation would not only reduce
consumption of these products and, therefore, lead to
the reduction of burden from stroke and other major
NCDs,** but also generate a large revenue® sufficient to
fund prevention programmes and services for stroke
and other major disorders, reduce poverty and inequality
in health service provision, improve wellbeing
of the population, and boost local economies.

The main strength of this study is the extended number
of data sources included in the analysis that allowed us to
generate more accurate and up-to-date stroke burden and
risk factor estimates. This allows evidence-based health-
care planning and resource allocation by health policy
makers on the national, regional, and global levels.
However, good-quality stroke epidemiological studies’ are
still scarce in most countries, which prevented us from
including in the analysis many other important risk
factors, such as sickle cell disease and HIV, which are
particularly important for sub-Saharan Africa. Differences
in health-care systems and completeness and accuracy
of stroke case ascertainment might play a part in
the observed between-country differences (eg, very high
stroke prevalence in Ghana compared with neighbouring
countries). Although the GBD methods for estimating
attributable burden of stroke due to risk factors accounts
for a cumulative effect of multiple risk factors, it might
not fully account for all potential confounders. Moreover,
some new risk factors, such as high ambient temperature,
might require further validation and examination to
confirm their impact on stroke burden. Furthermore,
more granular data analysis is needed. For example,
stroke burden variation by race and ethnicity within coun-
tries, which can mask disparities in stroke incidence, risk

factors, and outcomes among different population
groups, and analysis of attributable effects of different
levels of exposure to smoking, alcohol, and so on. We
expect such analysis will be done in future GBD
iterations.

In summary, our study findings continue to point out
that currently used stroke prevention strategies are not
sufficiently effective to halt, let alone reduce, the fast-
growing stroke burden. Additional, more effective stroke
prevention strategies (with the emphasis on population-
wide measures, task shifting from doctors to nurses or
health volunteers, and the wider use of evidence-based
mobile and telehealth platforms) and pragmatic solu-
tions to address the critical gaps in stroke service delivery,
along with development of context-appropriate workforce
capacity building and epidemiological surveillance
systems,”® need to be urgently implemented across all
countries. Without scaling up these innovative evidence-
based strategies and policies that target local, national,
regional, and global stroke prevention and care dispari-
ties, the burden of stroke will continue to grow, thus
threatening the sustainability of health systems
worldwide.
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