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Stroke Statistics
--A Report From the American Heart Association

• Approximately 56% of stroke deaths in 2009 
occurred out of the hospital. 

• 30-day mortality rate varied by age: 9% in patients 
65 to 74 years of age, 13.1% in those 74 to 84 years 
of age, and 23% in those ≥85 years of age.

• Among Medicare patients discharged from the 
hospital after stroke, ≈45% return directly home, 
24% are discharged to inpatient rehabilitation 
facilities, and 31% are discharged to skilled nursing 
facilities.



Stroke Statistics

• Among ischemic stroke survivors who were ≥65 
years of age, the following disabilities were observed 
at 6 months after stroke :

— 50% had some hemiparesis

— 30% were unable to walk without some assistance

— 46% had cognitive deficits

— 35% had depressive symptoms

— 19% had aphasia

— 26% were dependent in activities of daily living

— 26% were institutionalized in a nursing home



Proportion of patients dead within 5 years after 
first stroke 

Go A et al. Circulation 2013;127:e6-e245



Proportion of patients with recurrent stroke in 5 
years after first stroke

Go A et al. Circulation 2013;127:e6-e245



Cause-Specific Mortality After First Cerebral 

Infarction -- A Population-Based Study

Stroke. 2003;34:1828

 The mortality rate among stroke patients was highest during the 

first month after CI but remained increased compared with 

controls for at least 2 years



Cause-Specific Mortality After First Cerebral 

Infarction -- A Population-Based Study
Stroke. 2003;34:1828

• More than 50% of deaths 
within the first month 
were attributed directly to 
the initial CI

• In patients who survived 
the first month after CI, 
cardiac and pulmonary 
causes together accounted 
for 54% of the 1-year 
mortality. 

• Mortality due to recurrent 
stroke accounted for only 
5% of the 1-year 
mortality.



Cause-Specific Mortality After First Cerebral 
Infarction -- A Population-Based Study

Stroke. 2003;34:1828

• In the first month after CI, mortality resulted 
predominantly from neurologic complications. 

• Later mortality remained high because of 
respiratory and cardiovascular causes

• To improve long-term survival after CI, 
aggressive management of pulmonary and 
cardiac disease is as important as secondary 
stroke prevention. 



Complications and Outcome After Acute Stroke
Does Dysphagia Matter?

Stroke. 1996; 27: 1200 

• Dysphagia after acute stroke are common, with a reported 
incidence as high as 47%

• Patients with an abnormal swallow (dysphagia) on 
bedside assessment had a higher risk of chest infection 
(P=.05) and a poor nutritional state (P<.001). 

• The presence of dysphagia was associated with an 
increased risk of death (P=.001), disability (P=.02), 
length of hospital stay (P<.001), and institutional care 
(P<.05). 

• When other factors were taken into account, dysphagia 
remained as an independent predictor of outcome only 
with regard to mortality.



• Methods—We used multiple-cause mortality data for the years 2001 
to 2010 (CDC WONDER) to identify death certificates with 
mention of stroke, AP , and choking for analysis.

• Results—of 2424 379 death certificates with mention of stroke in 
the United States between 2001 and 2010 

• 5.1% (n=124 503) reported AP as a cause of death, and 1.5% (n=36 
997) reported choking as a cause of death. 

• The analysis to autopsy-confirmed cases, the frequency decreased to 
1.3% (555/42 732) and 1.3% (541/42 732), respectively.

• The adjusted odds ratios of reporting AP or choking as a cause of 
death were higher among men, increased with age, and were higher 
among decedents who died in a nursing home/long-term care.

Stroke. 2013;44:1182





Frequency and adjusted odds ratio of  aspiration 
pneumonia (AP) as a cause of death on death 

certificates with mention of stroke in the 
US and Taiwan, 1992–2011 

With mention of stroke Reporting AP as COD in US Reporting AP as COD in Taiwan

US Taiwan

No % OR 95%CI No % OR 95%CI

Year 

1992 255789 16010 11298 4.4 0.98 0.95-1.01 397 2.5 1.25 1.08-1.44

1997 281749 16832 14240 5.1 1.12 1.09-1.15 663 3.9 1.93 1.70-2.20

2002 273761 16471 15947 5.8 1.30 1.27-1.33 464 2.8 1.33 1.16-1.52

2007 228124 17521 11086 4.9 1.08 1.05-1.11 359 2.0 0.93 0.80-1.07

2010.2011 218647 18003 9892 4.5 1.00 406 2.3 1.00 

Sex

Male 519154 48968 33194 6.4 1.82 1.79-1.85 1543 3.2 1.69 1.54-1.85

Female 738916 35869 29269 4.0 1.00 746 2.1 1.00 

Age (years)

0-44 29953 3481 329 0.2 0.41 0.37-0.46 26 0.2 0.40 0.26-0.59

45-64 133582 16263 3538 1.8 1.00 293 1.3 1.00 

65-74 198081 22073 8975 2.1 1.78 1.71-1.86 622 2.1 1.57 1.37-1.81

75-84 419667 29634 23537 4.9 2.34 2.26-2.43 922 6.9 1.92 1.68-2.19

85+ 476787 13386 26084 5.5 2.50 2.41-2.59 426 3.2 2.22 1.90-2.59

~2.7%~5%



Trend of reporting AP as a cause of death in the 

age above 45 years old since 1992 to 2011 



Proposed Future Study

• Pulmonary cause (pneumonia and chronic

obstructive pulmonary disease) of  death in

patients who died with stroke

• Cardiac cause (fatal myocardial infarction,fatal

arrhythmia, and congestive heart failure) of 

death in patients who died with stroke

• Trend of major causes of death in patients who 
died with stroke in United States and Taiwan


