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STROKE: WORLD WIDE BURDEN



• STROKE

• “BRAIN ATTACK” 

• ISCHEMIC: BLOOD SUPPLY IS 
BLOCKED TO PART OF BRAIN

• HEMORRHAGIC: BLOOD 
VESSEL SUPPLYING PART OF 
BRAIN BUSTS

DEFINITIONS



DEFINITIONS, CONT.
• YEARS OF LIFE LOST (YLL)

• = NUMBER OF DEATHS X STANDARD LIFE EXPECTANCY AT AGE OF DEATH (YRS)

• YEARS LOST TO DISABILITY (YLD)

• = INCIDENCE/PREVALENCE OF CASES X DISABILITY WEIGHT X AVERAGE DURATION 
UNTIL REMISSION OR DEATH

• DISABILITY ADJUSTED LIFE YEAR (DALY)

• 1 DALY = 1 LOST YEAR OF “HEALTHY” LIFE

• DALY = YLL + YLD

• SUM ACROSS POPULATION/BURDEN OF DISEASE 

• MEASURES GAP BETWEEN CURRENT HEALTH STATUS AND IDEAL HEALTH SITUATION 
(EVERYONE LIVES TO ADVANCED AGE, FREE OF DISEASE & DISABILITY)



THE UNITED STATES
STROKE DEATHS AND DISABILITY



UNITED STATES
• MORBIDITY (2018)

• 3.1% / 7.8 MILLION – ADULTS WHO HAVE EVER HAD A 
STROKE

• PRIMARY DIAGNOSIS (2018)

• 2.2 MILLION – PCP OFFICE VISITS

• 492,000 – ER VISITS

• MORTALITY (2019)

• 150,005 DEATHS DUE TO STROKE

• 45.7 DEATHS PER 100,000

• #5 CAUSE OF DEATH

https://www.cdc.gov/nchs/fastats/stroke.htm





STROKE MORTALITY BY STATE (2019)

https://www.cdc.gov/nchs/pressroom/sosmap/stroke_mortality/stroke.htm



STROKE IN DELAWARE

https://dhss.delaware.gov/DHSS/DPH/dpc/files/2019chronicdiseasefactsfigures.pdf



THE WORLD



• IHD AND STROKE HAVE 
BEEN THE LEADING 
CAUSES OF DEATH IN 
THE LAST 15 YEARS

• ~ 80% ARE 
PREVENTABLE

• IHD = 16%

• STROKE = 11%

WORLD HEALTH 
ORGANIZATION

https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death

https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death


LEADING CAUSES OF DEATH

https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death

https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death


LEADING CAUSES OF DEATH

https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death

https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death


GLOBAL BURDEN OF DISEASE

• STROKE

• INCIDENT (NEW): 11.9 MILLION 

• PREVALENT (SURVIVORS): 104.2 MILLION

• FATAL: 6.2 MILLION

• STROKE-RELATED DALYS: 132.1 MILLION

• INCREASE IN STROKE BURDEN

• ALL ABOVE DATA DECLINED 1990-2017

• ABSOLUTE NUMBER HAS ALMOST DOUBLED

• DEVELOPING COUNTRIES (80% INCIDENT, 77% PREVALENT, 87% DEATHS, 
89 DALYS)

Krishnamurthi, R.V., Ikeda, T., Feigin, V.L. (2020). Global, regional and country-specific burden of ischaemic stroke, intracerebral hemorrhage, 
and subarachnoid hemorrhage: A systematic analysis of the Global Burden of Disease Study 2017. Neuroepidemiology, 54, 171-179



https://doi.org/10.1161/strokeaha.120.029606
EUROPE: 1990 - 2047

https://doi.org/10.1161/STROKEAHA.120.029606


GLOBAL LIFETIME RISK

GBD. (2018). Global, Regional, and Country-Specific Lifetime Risks of Stroke, 1990 and 2016. N Engl J Med, 379, 
2429-2437. https://www.nejm.org/doi/full/10.1056/NEJMoa1804492 



RISK FACTORS

MODIFIABLE (~90%)
• HYPERTENSION (HIGH BLOOD 

PRESSURE)

• OBESITY

• HYPERGLYCEMIA (HIGH BLOOD 
SUGAR)

• HYPERLIPIDEMIA (HIGH BLOOD LIPIDS)

• RENAL (KIDNEY) DYSFUNCTION

BEHAVIORAL (74%)
• SMOKING

• SEDENTARY LIFESTYLE

• UNHEALTHY DIET

• AIR POLLUTION (29%)



https://becauseisayso.net



https://becauseisayso.net



https://ourworldindata.org/obesity

https://ourworldindata.org/obesity


CHRONIC KIDNEY DISEASE

Our World, 2017
DIABETES

Xie, et al, 2018



RISK FACTORS

MODIFIABLE (~90%)
• HYPERTENSION (HIGH BLOOD 

PRESSURE)

• OBESITY

• HYPERGLYCEMIA (HIGH BLOOD 
SUGAR)

• HYPERLIPIDEMIA (HIGH BLOOD LIPIDS)

• RENAL (KIDNEY) DYSFUNCTION

BEHAVIORAL (74%)
• SMOKING

• SEDENTARY LIFESTYLE

• UNHEALTHY DIET

• AIR POLLUTION (29%)



Ourworldindata.org



SEDENTARY LIFESTYLE



AIR POLLUTION

WAQI.info, 2021



AGE
NUMBER ONE NON-MODIFIABLE RISK FACTOR





STROKE SURVIVORS

Probability of death within 1 year after 
first stroke

Probability of death within 5 years after 
first stroke



GLOBAL LIFETIME RISK, 2016

https://www.nejm.org/doi/full/10.1056/NEJMoa1804492 



STROKE PREVENTION



KEYS TO PREVENTION

• CANNOT CONTROL
• AIR POLLUTION

• AGE

• GENETICS

• MODIFY RISK FACTORS
• CONTROL BLOOD PRESSURE, GLUCOSE, LIPIDS

• HEALTHY DIET (FRUITS, VEGETABLES, WHOLE GRAIN, LEAN MEAT, FISH; 
RESTRICT SALT, SUGAR, FAT; ALCOHOL IN MODERATION)

• PHYSICAL ACTIVITY (30 MINUTES EVERY DAY, MINIMUM)

• AVOID TOBACCO

https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death

https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
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Founded in 1930, the Delaware Academy of Medicine / Delaware 
Public Health Association is Delaware’s affiliate to the American Public 
Health Association.  

The Academy/DPHA publishes the Delaware Journal of Public Health, 
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population health issues. Read the Journal at djph.delamed.org. Engage 
with us at www.delamed.org
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