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Abstract

Stroke remains the second-leading cause of death and the third-leading cause of death and disability combined (as

expressed by disability-adjusted life-years lost – DALYs) in the world. The estimated global cost of stroke is over

US$721 billion (0.66% of the global GDP). From 1990 to 2019, the burden (in terms of the absolute number of

cases) increased substantially (70.0% increase in incident strokes, 43.0% deaths from stroke, 102.0% prevalent strokes,

and 143.0% DALYs), with the bulk of the global stroke burden (86.0% of deaths and 89.0% of DALYs) residing in lower-

income and lower-middle-income countries (LMIC). This World Stroke Organisation (WSO) Global Stroke Fact Sheet

2022 provides the most updated information that can be used to inform communication with all internal and external

stakeholders; all statistics have been reviewed and approved for use by the WSO Executive Committee as well as leaders

from the Global Burden of Disease research group.
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Overview

The most recent Global Burden of Disease (GBD) 2019
stroke burden estimates1 showed that stroke remains
the second leading cause of death and the third leading
cause of death and disability combined (as expressed by
disability-adjusted life-years lost—DALYs) in the
world. The estimated global cost of stroke is over
US$891 billion (1.12% of the global GDP).2 From
1990 to 2019, the burden (in terms of the absolute
number of cases) increased substantially (70.0%
increase in incident strokes, 43.0% deaths from
stroke, 102.0% prevalent strokes, and 143.0%
DALYs), with the bulk of the global stroke burden
(86.0% of deaths and 89.0% of DALYs) residing in
lower income and lower–middle income countries
(LMIC). There were large geographical differences in
age-standardized stroke incidence (six-fold), mortality
(15-fold), prevalence (four-fold) and DALYs (20-fold)
rates, with the highest rates in LMIC (particularly in
Eastern Europe, Asia, and Sub-Saharan Africa).1

Although the absolute number of DALYs due to
stroke in males (77.0 million) exceeded that in females
(66.0 million) at the global level in 2019, the point esti-
mates of incident and prevalent strokes were higher in
females (6.4 million incident strokes and 56.4 million
prevalent strokes) than in males (5.8 million incident

strokes and 45.0 million prevalent strokes), and there
were no noticeable sex differences in the number of
stroke-related deaths (Tables 1 to 4). Although age-
standardized incidence rates did not differ significantly
between males and females, age-standardized death
rates were greater in males than in females (96.4 per
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100,000 vs. 73.5 per 100,000) as were DALY rates
(2024.3 per 100,000 vs. 1531.3per 100,000). The lifetime
risk of stroke has also increased over the last 20 years
by 50% and is now one in four people.3

From 1990 to 2019, the total number of stroke
related DALYs due to risk factors increased from
91.5 million to 125.0 million (Table 5), with a decrease
in the high-income countries (from 16.4 million to 13.1
million in 2019) and an increase in the LMIC (from
75.1 million in 1990 to 111.0 million in 2019), with
the largest (almost four-fold) increase in the age-
standardized stroke-related DALYs globally due to
high body mass index (BMI). The five leading risk fac-
tors for stroke were high systolic blood pressure (SBP;
contributing to 55.5% of total stroke DALYs), high
BMI (24.3%), high fasting plasma glucose (FPG;
20.2%), ambient particulate matter pollution (20.1%),
and smoking (17.6%). Metabolic risks (high SBP, high
BMI, high FPG, high LDL cholesterol, and kidney dys-
function) accounted for 70.3% of stroke-related
DALYs (70.3 in females and 70.1% in males), dietary
risks (diet high in sodium and red meat, diet low in
fruits, vegetables, whole grains, and alcohol consump-
tion) for 30.0% (27.5% 3 in females and 32.1% in
males), behavioral risks (smoking and dietary risks)
for 46.6% (37.0% 3 in females and 54.6% in males),
and environmental risks (air pollution cluster, low
ambient temperature, high ambient temperature, and
lead exposure) for 37.3% (36.0% in females and
38.4% in males). From 1990 to 2019, there was a sig-
nificant reduction in the contribution of behavioral,
dietary, and environmental risks (5.4%, 7.9% and
8.2%, respectively), but a significant increase in the
contribution of metabolic risks (8.4%), especially due

Figure 1. Stroke infographic (modified from Owolabi et al.,2 with permission).

Table 5. 2019 Global Burden of Disease estimates for stroke

burden (as measured by DALYs) attributable to risk factors.

1. Metabolic risks (high systolic blood pressure (SBP), high

body-mass index (BMI), high fasting plasma glucose

(FPG), high total cholesterol, and low glomerular filtration

rate) account for 71.0% (64.6–77.1) of stroke burden.

2. Behavioral factors (smoking, poor diet, and low physical

activity) account for 47.4% (41.3 to 54.4) of stroke

burden, and environmental risks (air pollution and lead

exposure) 37.8% (35.0 to 41.0).

3. Globally, high systolic blood pressure is the largest single

risk for stroke (contributing 79.6 million DALYs (67.7–

90.8); or 55.5% of total stroke DALYs (48.2–62.0)), high

body mass index (BMI) (34.9 million (22.3–48.6); 24.4%

(15.7–33.2)), high fasting plasma glucose (28.9 million

(19.8–41.5); 20.2% (13.8–29.1)), ambient particulate

matter (PM2.5) pollution (28.7 million (23.4–33.4); 20.1%

(16.6–23.0)), and smoking (25.3 million (22.6–28.2);

17.7% (16.4–19.0)).

4. All risk factors combined account for 87.0% (84.2–89.8) of

the global stroke burden.

aFrom the GBD viz http://ghdx.healthdata.org/gbd-results-tool
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to the increase in high BMI (52.7%) and high FBG
(39.3%). The summary of the stroke burden is graph-
ically presented in Figure 1.

The World Stroke Organization (WSO) leads many
advocacy efforts through their membership, targeted
efforts in low- and middle-income countries, and
through the strong voice of Stroke Support
Organizations. Governments, system leaders, health-
care providers, and the general population need to
increase efforts for raising awareness, educating indi-
viduals and populations of their risk factors, imple-
menting effective and widely available stroke risk
prevention strategies (for example, the free Stroke
Riskometer app supported by the WSO and already
translated into 19 languages and available for over
5.3 billion people in their native languages), and ensur-
ing timely acute treatments to reduce the long-term
burden of stroke. Advocacy efforts require reliable
and consistent stroke data to build awareness of the
scale of the disease and support for calls for urgent
action at global, regional, and national levels.

This WSO Global Stroke Fact Sheet 2022 provides
the most updated information that can be used to

inform communication with all internal and external
stakeholders; all statistics have been reviewed and
approved for use by the WSO Executive Committee
as well as leaders from the Global Burden of Disease
research group. The facts are endorsed by the WSO will
be updated every one to two years as new data emerges.

Methods

The values contained in this Fact Sheet have all been
extracted from the most current GBD publication on
stroke burden in The Lancet Neurology1 (Tables 1 to 5)
as well as the recent publication on primary stroke pre-
vention in The Lancet Public Health2 and online GBD
Visualisation Tool (http://ghdx.healthdata.org/gbd-
results-tool).

Discussion

The large and fast-growing stroke burden in the world,
particularly in young people and LMICs where almost
90% of stroke burden currently resides, necessitates
urgent measures to reduce stroke incidence and

Figure 2. Ecosystem for primary stroke prevention (adapted from Owolabi et al.,2 with permission).
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improve outcomes post-stroke at all geographical
(global, regional, national) and stakeholder levels (indi-
vidual, health professional, local authorities, health
policy makers, non-government organizations, and
population wide). A set of pragmatic solutions for
implementation of primary stroke prevention, with an
emphasis on population-wide strategies, including task
shifting/sharing and health system re-engineering that
includes patients, health professionals, funders, policy-
makers, implementation partners, and the entire popu-
lation along the life course has recently been published
in The Lancet Public Health (Figure 2).2 Although
atrial fibrillation and flutter (AF) are well-established
risk factors for ischemic stroke, they are not currently
included in the GBD stroke burden estimates. GBD
2019 data4 show that there are almost 59.7 million
people in the world with AF (30.3 million men and
29.4 million women) and globally every year AF affects
over 4.7 million new people (2.4 million men and
2.3 million women).

The WSO has developed a set of guidelines for
stroke care leaders and frontline providers offering
easy access to current evidence-based recommendations
to guide stroke care planning and delivery across
the continuum of care.5 In addition, a road map
has been developed to provide additional details on
implementation strategies and metrics to monitor pro-
gress and identify opportunities for ongoing improve-
ment efforts at the local, regional, and national
levels. With these combined efforts, progress will be
made towards the non-communicable disease targets
and achieve a measurable decrease in stroke burden
worldwide.
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