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THE GLOBAL BURDEN OF NEUROLOGIC
DISEASES

WHO categorizes causes of death and disability into
(1) communicable diseases, maternal and perinatal
conditions, and nutritional deficiencies; (2) non-
communicable diseases (NCD); and (3) injuries.
NCD are the leading cause of death and disability
globally and are rising as a result of demographic
and epidemiologic changes occurring in both devel-
oped and developing countries.1,2 Increasing life
expectancies, unhealthy diet, physical inactivity,
tobacco use, and harmful use of alcohol contribute
to the growing incidence and prevalence of NCD,
such as heart disease, stroke, diabetes, cancers, and
chronic respiratory diseases. Deaths from communi-
cable diseases, such as HIV/AIDS, tuberculosis, and
malaria, are declining as a result of billions of dollars
of annual international and domestic funding that
target the prevention and treatment of these diseases.
In recent years, less than 3% of official development
assistance for health has been directed toward NCD.3

However, when measured in disability-adjusted life-
years (DALY), NCD accounted for 54% of the global
burden of disease in 2010, compared to 43% in
1990.1 DALY are the sum of 2 components: years
of life lost due to premature mortality and years lived
with disability. One DALY is the equivalent of one
healthy life-year lost (for a complete definition of
DALY, see reference 1). DALY are a particularly use-
ful metric to quantify the burden of NCD (e.g.,
stroke) that often result in long-term disability for
survivors.

In addition to affecting health outcomes, NCD
contribute to poverty and are a major barrier to eco-
nomic development. According to a study con-
ducted by the World Economic Forum, the
Harvard School of Public Health, and WHO, the
lost economic output from cardiovascular disease
(including stroke), diabetes, cancer, and chronic respi-
ratory disease in low- and middle-income countries
(LMIC) is estimated to exceed USD $7 trillion over

the period 2011–2025.4 WHO has identified a num-
ber of cost-effective interventions (“best buys”) at the
population-wide and individual health care levels to
address NCD in LMIC. For example, interventions
to reduce mortality from stroke and ischemic heart
disease by 10% are projected to reduce economic losses
by an average of USD $25 billion annually with a
threefold return on investment.4

The massive health and economic impacts of
NCD have raised the issue to an international health
policy level. The year 2012 will be remembered as a
watershed year when the global health conversation
shifted its emphasis from communicable diseases to
NCD. The United Nations High-Level Summit on
the Prevention and Control of NCD set the agenda
for the 2012 World Health Assembly where mem-
ber states agreed to adopt a global target of a 25%
reduction in premature deaths from NCD by
2025. Significantly, in November 2012, WHO
member states agreed to the first-ever global moni-
toring framework to combat NCD, including 25 in-
dicators and 9 voluntary global targets. The targets
call for reducing premature mortality from NCD,
harmful use of alcohol, physical inactivity, diabetes
and obesity, raised blood pressure, salt/sodium
intake, and tobacco use and increasing access to
drug therapy to prevent heart attacks and stroke,
essential NCD medicines, and basic technologies
to treat major NCD.

Where does neurology stand in the global burden
of disease? According to the recently published Global
Burden of Disease 2010 Study (GBD 2010),1 stroke
is the second leading cause of death globally and the
third leading cause of premature death and disability
as measured in DALY. Ischemic heart disease, sharing
many risk factors of stroke, is the leading cause of
both death and premature death and disability. The
GBD 2010 quantifies DALY for cerebrovascular dis-
ease (ischemic, hemorrhagic, and other nonischemic
stroke) in the category “Cardiovascular and circula-
tory diseases.” This is separate from the category
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“Neurological disorders,” which includes subcatego-
ries of Alzheimer disease (AD) and other dementias,
Parkinson disease (PD), epilepsy, multiple sclerosis
(MS), migraine, tension-type headache, and other
neurologic disorders. Neurologic disorders and cer-
ebrovascular disease combined represent 7.1% of
the total global burden of disease measured in
DALY for all causes and ages. Cerebrovascular dis-
ease is the largest neurologic contributor and ac-
counts for 4.1% of total global DALY, followed
by headaches (0.97%; migraine 0.90%, tension-
type headache 0.07%), other neurologic disorders
(0.72%), epilepsy (0.70%), AD and other demen-
tias (0.46%), PD (0.08%), and MS (0.04%). Neu-
rologic conditions not included in the category of
neurologic disorders include meningitis (1.2%),
encephalitis (0.29%), and traumatic brain injury
(TBI). All TBIs are recorded within the subcatego-
ries of “Injuries” that, as a group, represent 11.2%
of total global DALY.1 Within the combined bur-
den of neurologic disorders and cerebrovascular dis-
ease as measured in the GBD 2010, hemorrhagic
stroke (35.7%) and ischemic stroke (22.4%) con-
tribute the largest proportions of DALY, followed
by migraine (12.7%), other neurologic disorders

(10.2%), epilepsy (9.9%), AD and other dementias
(6.4%), PD (1.1%), tension-type headache (1.0%),
and MS (0.6%) (figure). The greater global burden
of hemorrhagic stroke compared to ischemic stroke
is attributable to (1) the large contribution of stroke in
Asia (Central, East, South, and Southeast) to the global
burden of stroke (59% of global stroke DALY) and
(2) the substantially higher share of DALY for
hemorrhagic stroke in Asia (70% of all stroke DALY
in Asia).

Regional differences in the contribution of neu-
rologic disorders and stroke to the total burden of
disease measured in DALY are shown in the table.
LMIC have a smaller relative contribution of neu-
rologic disorders and cerebrovascular disease com-
pared to high-income regions because of the large
burden of communicable diseases. However, the
absolute burden is 6 times higher among LMIC
compared to high-income regions, largely due to
epilepsy (14-fold higher), cerebrovascular disease
(8-fold higher), and migraine (6-fold higher). Age-
adjusted mortality rates for stroke in LMIC are 3–4
times higher than in high-income countries.5 In the
least developed countries, resources for acute stroke
treatment and care are extremely limited, making
primary and secondary prevention strategies critical
to reducing the burden of disease.6 Building capac-
ity for community-based screening programs and
affordable treatments to address leading risk factors,
particularly hypertension, is essential.6,7 The major-
ity of people living with epilepsy in LMIC do not
have access to appropriate care and treatment. Bar-
riers to closing this massive treatment gap include
shortages of trained health workers, inadequate sup-
plies of antiepileptic medications, transportation,
stigma, and discrimination.8,9

Findings of the GBD 2010 shed light on the
heavy impact of neurologic disorders and cerebro-
vascular disease in LMIC. However, rigorous
population-based epidemiologic studies are needed
in many resource-constrained countries to better tar-
get solutions. This challenge can only be addressed
with the financial support and collaboration of
research centers in developed countries. Coordi-
nated advocacy efforts and stronger financial com-
mitments will be necessary to raise the priority of
neurologic diseases in health policy development
and program planning at global, regional, and
national levels.
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Figure Contribution of specific causes to the combined burden of neurologic
disorders and cerebrovascular disease (percent of total disability-
adjusted life-years)

Source: GBD 2010 Results by Cause 1990–2010. Available at: http://ghdx.
healthmetricsandevaluation.org/global-burden-disease-study-2010-gbd-2010-data-
downloads.
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Table DALY for all causes and for neurologic disorders and cerebrovascular
disease, stratified by region and income

Region
All causes,
DALY

Neurologic disorders and
cerebrovascular disease

DALY
% DALY of
all causes

Low- and middle-income regions 2,223,462,343 151,091,085 6.8

Andean Latin America 14,173,162 821,090 5.8

Caribbean 26,717,114 1,212,012 4.5

Central Asia 28,569,606 2,708,617 9.5

Central Europe 39,016,186 4,901,529 12.6

Central Latin America 57,723,975 3,573,452 6.2

Central sub-Saharan Africa 77,492,515 2,108,469 2.7

East Asia 332,755,124 38,371,958 11.5

Eastern Europe 93,146,976 11,141,806 12.0

Eastern sub-Saharan Africa 204,604,061 6,363,190 3.1

North Africa and Middle East 124,751,536 9,128,875 7.3

Oceania 4,784,463 193,084 4.0

South Asia 681,471,787 39,435,487 5.8

Southeast Asia 188,667,298 16,966,077 9.0

Southern sub-Saharan Africa 44,045,123 1,598,205 3.6

Tropical Latin America 56,799,002 4,487,267 7.9

Western sub-Saharan Africa 248,744,315 8,079,967 3.2

High-income regions 268,739,787 24,922,686 9.3

Australasia 6,106,379 550,583 9.0

High-income Asia Pacific 42,512,098 4,653,199 10.9

High-income North America 91,101,722 7,476,505 8.2

Southern Latin America 15,570,710 1,226,479 7.9

Western Europe 113,448,878 11,015,920 9.7

Abbreviation: DALY 5 disability-adjusted life years.
Source: GBD 2010 Results by Cause 1990–2010. Available at: http://ghdx.
healthmetricsandevaluation.org/global-burden-disease-study-2010-gbd-2010-data-downloads.
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