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Abstract

Background: World mapping is an important tool to visual-
ize stroke burden and its trends in various regions and coun-
tries. Objectives: To show geographic patterns of incidence,
prevalence, mortality, disability-adjusted life years (DALYs)
and years lived with disability (YLDs) and their trends for
ischemic stroke and hemorrhagic stroke in the world for
1990-2013. Methodology: Stroke incidence, prevalence,
mortality, DALYs and YLDs were estimated following the
general approach of the Global Burden of Disease (GBD)
2010 with several important improvements in methods.
Data were updated for mortality (through April 2014) and
stroke incidence, prevalence, case fatality and severity
through 2013. Death was estimated using an ensemble
modeling approach. A new software package, DisMod-MR
2.0, was used as part of a custom modeling process to esti-
mate YLDs. All rates were age-standardized to new GBD es-

timates of global population. All estimates have been com-
puted with 95% uncertainty intervals. Results: Age-stan-
dardized incidence, mortality, prevalence and DALYs/YLDs
declined over the period from 1990 to 2013. However, the
absolute number of people affected by stroke has substan-
tially increased across all countries in the world over the
same time period, suggesting that the global stroke burden
continues to increase. There were significant geographical
(country and regional) differences in stroke burden in the
world, with the majority of the burden borne by low- and
middle-income countries. Conclusions: Global burden of
stroke has continued to increase in spite of dramatic declines
in age-standardized incidence, prevalence, mortality rates
and disability. Population growth and aging have played an
important role in the observed increase in stroke burden.
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Fig. 2. Age-standardized annual prevalence (per 100,000) of hemorrhagic stroke in 2013.
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Fig. 4. Age-standardized annual mortality rates (per 100,000) of hemorrhagic stroke in 2013.
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Fig. 6. Age-standardized annual DALYss rates (per 100,000) due to hemorrhagic stroke in 2013.
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Fig. 8. Percent change in age-standardized prevalence due to hemorrhagic stroke for 1990-2013.
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Fig. 10. Percent change in age-standardized mortality rates due to hemorrhagic stroke for 1990-2013.

Atlas of the Global Burden of Stroke Neuroepidemiology 2015;45:230-236
DOI: 10.1159/000441106

235

198.143.55.65 - 10/29/2015 8:39:12 AM

Downloaded by:



Acknowledgments

This work was undertaken as a part of the Global Burden of
Diseases, Injuries, and Risk Factors (GBD 2013) study. We thank
Sarah Safranek, University of Washington Health Sciences Li-
brary, for her help in developing the systematic review literature
search strategies; Michael F. MacIntyre, Brittany Wurtz and Sum-
mer Ohno, University of Washington Institute for Health Metrics
and Evaluation, for research coordination; Ryan M. Barber, Uni-
versity of Washington Institute for Health Metrics and Evaluation,
for creating figures and tables for the paper; Hannah Gardener,
University of Miami, for helping reviewing some studies; and Hel-
en McDonald, AUT University National Institute for Stroke And
Applied Neurosciences, for organizing teleconferences and secre-
tarial support. The authors alone are responsible for the views ex-
pressed in this publication.

Role of the Funding Source

This study was funded by the Bill and Melinda Gates Founda-
tion. The sponsor of the study had no role in the study design, data
collection, data analysis, data interpretation or writing of the re-
port. The GBD 2013 Core investigators had access to all data sourc-
es and were responsible for the content of the report and the deci-
sion to submit for publication.

Disclaimer

The views expressed in this article are those of the authors and
do not necessarily represent the views of the National Heart, Lung,
and Blood Institute; National Institutes of Health, or the US De-
partment of Health and Human Services.

Disclosure Statement

The authors have no conflict of interest to declare.

Appendix

GBD 2013 Stroke Panel Experts Group (in Alphabetical Order

by Country)

Argentina (Maria Cecilia Bahit); Australia (Amanda G. Thrift,
Atte Meretoja, Bill Stavreski, Craig S. Anderson, Edwin Pearse,
Geoffrey Donnan, Graeme J. Hankey, Mark T. Mackay, Stephen
Davis, Zanfina Ademi); Austria (Michael Brainin); Azerbaijan

236 Neuroepidemiology 2015;45:230-236
DOI: 10.1159/000441106

(Tural Guliyev); Bahrain (Randah R. Hamadeh); Barbados (Heath-
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(Soewarta Kosen, Tati Suryati Warouw); Iran (Reza Malekzadeh);
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