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A Message from the Director, National Center for Chronic Disease Prevention and Health Promotion

The Centers for D�sease Control and Prevent�on (CDC) �s comm�tted to reduc�ng the burden of stroke—the th�rd lead�ng cause of death and a lead�ng cause of 
ser�ous, long-term d�sab�l�ty �n the Un�ted States. Strokes are largely preventable, and w�th targeted publ�c health efforts, we can allev�ate much of the heavy 
burden of th�s d�sease.

The Atlas of Stroke Hospitalizations Among Medicare Beneficiaries, produced �n collaborat�on w�th the Centers for Med�care & Med�ca�d Serv�ces, prov�des 
for the first t�me county-level maps of stroke hosp�tal�zat�ons for blacks, H�span�cs, and wh�tes ages 65 and older. Geograph�c Informat�on Systems prov�de 
�ncreas�ngly �mportant analyt�c techn�ques to exam�ne publ�c health outcomes and were ut�l�zed here to document the large geograph�c d�spar�t�es that ex�st 
�n stroke hosp�tal�zat�ons across the Un�ted States, as well as the d�fferences observed among rac�al/ethn�c groups. Th�s �nformat�on �s cr�t�cal for health 
profess�onals work�ng at the local, state, and nat�onal levels to el�m�nate geograph�c and rac�al d�spar�t�es �n stroke hosp�tal�zat�ons. 

Th�s publ�cat�on �s the fifth �n a ser�es of CDC atlases related to heart d�sease and stroke. The ser�es �ncludes 
Women and Heart Disease: An Atlas of Racial and Ethnic Disparities in Mortality
Men and Heart Disease: An Atlas of Racial and Ethnic Disparities in Mortality
Atlas of Stroke Mortality: Racial, Ethnic, and Geographic Disparities
Atlas of Heart Disease and Stroke Among American Indians and Alaska Natives

Together, these publ�cat�ons have �nformed pol�cy makers and researchers across the country about the ser�ous geograph�c d�spar�t�es �n heart d�sease and 
stroke.  

Now, I am pleased to share w�th you the Atlas of Stroke Hospitalizations Among Medicare Beneficiaries. I encourage you to use these data, �n conjunct�on w�th 
other data sources, to �mprove the prevent�on and treatment of stroke among older adults �n the Un�ted States. 

Janet L. Coll�ns, PhD
D�rector, Nat�onal Center for Chron�c D�sease Prevent�on and Health Promot�on
Centers for D�sease Control and Prevent�on
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The burden of stroke �s very large among Med�care benefic�ar�es. E�ghty-e�ght percent of all fatal strokes �n the Un�ted States occur among older Amer�cans 
(ages 65 and older), mak�ng stroke the th�rd lead�ng cause of death as well as a lead�ng cause of ser�ous, long-term d�sab�l�ty among older Amer�cans. The 
Centers for Med�care & Med�ca�d Serv�ces (CMS) recogn�zes the �mportant �mpact of th�s d�sease on �ts benefic�ar�es and �s comm�tted to assur�ng the del�very 
of h�gh-qual�ty care for Med�care benefic�ar�es that suffer a stroke.

The county-level maps presented �n th�s Atlas of Stroke Hospitalizations Among Medicare Beneficiaries support two of the CMS object�ves regard�ng access 
to qual�ty care: (1) Improve qual�ty of care and health outcomes of the benefic�ar�es of CMS programs, and (2) Improve access to serv�ces for underserved and 
vulnerable benefic�ary populat�ons, �nclud�ng reduc�ng health d�spar�t�es. For �nstance, the maps �ncluded �n th�s Atlas prov�de health care agenc�es at local, 
state, and nat�onal levels w�th the ab�l�ty to �dent�fy geograph�c d�spar�t�es �n �schem�c stroke, hemorrhag�c stroke, and �ll-defined stroke. Maps dep�ct�ng the 
geograph�c patterns of stroke pat�ents be�ng d�scharged home, to sk�lled nurs�ng fac�l�t�es, and to other care fac�l�t�es shed l�ght on the local needs of Med�care 
benefic�ar�es after they leave the hosp�tal. The add�t�on of rac�al/ethn�c-spec�fic maps for each sect�on of the Atlas enables the reader to �dent�fy rac�al/ethn�c 
d�fferences �n the geograph�c d�spar�t�es and ta�lor prevent�on or treatment programs to the needs of each rac�al/ethn�c group.

We env�s�on a broad array of appl�cat�ons for the mater�al �ncluded �n th�s Atlas of Stroke Hospitalizations Among Medicare Beneficiaries. We hope that health 
profess�onals �n a var�ety of �nst�tut�ons and from many perspect�ves w�ll �ntegrate the data presented �n th�s Atlas w�th other data sources to �mprove the access 
to qual�ty care for Med�care benefic�ar�es before a stroke occurs as well as dur�ng and after the trag�c occurrence of a stroke.

Barry M. Straube, MD
D�rector and Ch�ef Med�cal Officer, Office of Cl�n�cal Standards and Qual�ty
Centers for Med�care & Med�ca�d Serv�ces

A Message from the Chief Medical Officer, Centers for Medicare & Medicaid Services
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Foreword

Foreword

I am pleased to present the Atlas of Stroke Hospitalizations Among Medicare Beneficiaries. The maps �n th�s Atlas h�ghl�ght the geograph�c d�spar�t�es �n 
stroke hosp�tal�zat�ons by stroke subtype, race/ethn�c�ty, d�scharge status, and comorb�d�ty w�th�n the Med�care populat�on �n the Un�ted States, Puerto R�co, 
and the U.S. V�rg�n Islands. Maps of stroke-related costs, hosp�tal fac�l�t�es, and stroke spec�al�sts are also �ncluded.  

Th�s landmark document supports the el�m�nat�on of health d�spar�t�es, one of the two overarch�ng goals of Healthy People 2010, and addresses the 
�mportant need to reduce the r�sk of stroke among all Amer�cans, �nclud�ng older Amer�cans. The maps �n the Atlas of Stroke Hospitalizations Among 
Medicare Beneficiaries present county-by-county est�mates of the burden of stroke �n the Un�ted States, the D�str�ct of Columb�a, Puerto R�co, and the 
U.S. V�rg�n Islands. W�th the �nformat�on �n these maps, publ�c health profess�onals and concerned c�t�zens at local, state, and nat�onal levels w�ll be better 
equ�pped to ta�lor stroke prevent�on and treatment resources to Amer�cans ages 65 years and older. 

The maps �n th�s Atlas supplement CDC’s Paul Coverdell Nat�onal Acute Stroke Reg�stry that was establ�shed �n 2004 to measure and �mprove the qual�ty 
of care for stroke pat�ents. Seven states have been funded (Georg�a, Ill�no�s, Massachusetts, M�ch�gan, M�nnesota, North Carol�na, and Oh�o) to �mplement 
the reg�stry. Together, the �nformat�on from the state stroke reg�str�es and the data �n th�s Atlas prov�de �mportant opportun�t�es for promot�ng stroke-free 
commun�t�es and for �mprov�ng the qual�ty of care for stroke pat�ents. 

The fact that stroke �s the th�rd lead�ng cause of death and a lead�ng cause of ser�ous, long-term d�sab�l�ty for all Amer�cans and for Amer�cans ages 65 years 
and older underscores the need for add�t�onal attent�on and �mproved stroke prevent�ve serv�ces for older Amer�cans, �nclud�ng �nnovat�ve, commun�ty-
based strateg�es for reduc�ng the r�sk of stroke. We can expect to ach�eve the greatest publ�c health �mpact on the burden of stroke through prevent�on at 
the �nd�v�dual and commun�ty levels, along w�th early evaluat�on and treatment of persons w�th acute stroke. The Atlas of Stroke Hospitalizations Among 
Medicare Beneficiaries prov�des cr�t�cal �nformat�on to be used �n tandem w�th other data sources to ta�lor stroke prevent�on programs and pol�c�es to the 
needs of local populat�ons of older Amer�cans.

We hope that you w�ll find th�s publ�cat�on to be a valuable resource as you des�gn programs and pol�c�es to el�m�nate geograph�c and rac�al d�spar�t�es �n 
stroke hosp�tal�zat�ons among Med�care benefic�ar�es.

Darw�n R. Labarthe, MD, MPH, PhD
D�rector, D�v�s�on for Heart D�sease and Stroke Prevent�on
Centers for D�sease Control and Prevent�on
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Executive Summary
The D�v�s�on for Heart D�sease and Stroke Prevent�on, Centers for D�sease Control and Prevent�on (CDC), �s pleased to present th�s Atlas of Stroke 
Hospitalizations Among Medicare Beneficiaries. The maps presented �n th�s document h�ghl�ght the geograph�c d�spar�t�es �n stroke hosp�tal�zat�ons �n the 
Un�ted States, Puerto R�co, and the U.S. V�rg�n Islands dur�ng 1995–2002. Count�es w�th the h�ghest stroke hosp�tal�zat�on rates are concentrated pr�mar�ly �n 
the southeastern states. Th�s geograph�c pattern �s s�m�lar to the one we observed for count�es w�th the h�ghest stroke death rates dur�ng 1991–1998 �n an earl�er 
atlas t�tled Atlas of Stroke Mortality: Racial, Ethnic, and Geographic Disparities in the United States (2003). The maps �n these two atlases suggest that the 
southeast reg�on has an elevated r�sk for both fatal and nonfatal strokes.

In order to more fully exam�ne the geograph�c d�spar�t�es �n stroke hosp�tal�zat�ons among Med�care benefic�ar�es, th�s Atlas �ncludes maps of (1) the rate of 
stroke hosp�tal�zat�ons by stroke subtype, (2) the percentage of stroke hosp�tal�zat�ons by d�scharge status, (3) the percentage of stroke hosp�tal�zat�ons w�th 
selected comorb�d�t�es, (4) the d�str�but�on of hosp�tals and stroke spec�al�sts, and (5) county averages of hosp�tal charges for stroke hosp�tal�zat�ons. 

The major find�ngs from th�s Atlas are summar�zed �n th�s Execut�ve Summary for the total U.S. populat�on of Med�care benefic�ar�es ages 65 and older, all 
rac�al/ethn�c groups comb�ned. However, there are substant�al var�at�ons �n the patterns of stroke hosp�tal�zat�ons for d�fferent rac�al/ethn�c groups. W�th�n each 
sect�on of th�s Atlas, we present race/ethn�c-spec�fic maps for blacks, H�span�cs, and wh�tes. These maps �llustrate that �t �s cr�t�cal for those work�ng to prevent 
and treat stroke among rac�al and ethn�c m�nor�ty groups to cons�der the un�que geograph�c patterns for each rac�al/ethn�c group. To fac�l�tate the compar�son 
of stroke hosp�tal�zat�ons by race/ethn�c�ty, we have �ncluded a sect�on t�tled “Maps At-a-Glance” �n wh�ch race-spec�fic maps are presented s�de-by-s�de for 
stroke hosp�tal�zat�on subtypes, d�scharge dest�nat�ons, and comorb�d�t�es (see Sect�on 7, page 138). 

H�ghl�ghts from each sect�on w�th�n the Atlas of Stroke Hospitalizations Among Medicare Beneficiaries are summar�zed below.

Demographics of national stroke hospitalization rates per 1,000 Medicare beneficiaries, 1995–2002 
•	 Gender: The stroke hosp�tal�zat�on rate was h�gher for men (19.4) than for women (15.7) (Table 1.3).
•	 Race/Ethnicity: The stroke hosp�tal�zat�on rate was h�ghest among blacks (21.8), followed by wh�tes (16.8) and H�span�cs (16.0). The stroke hosp�tal�zat�on 

rate for blacks was 26.7% h�gher than the rate for the total populat�on (17.2) (Figure 1.6 and Table 1.3). 
•	 Age Group: Stroke hosp�tal�zat�on rates �ncreased sharply w�th �ncreas�ng age (Figure 1.5 and Table 1.3). The rate for the oldest age group (85 years and 

older) was 30.1—almost 3 t�mes h�gher than the rate for the youngest age group (65–74 years), wh�ch was 11.2. 

Stroke hospitalization rates by stroke subtype among Medicare beneficiaries, 1995–2002
• Ischem�c strokes accounted for the largest percentage (67%) of stroke hosp�tal�zat�ons, followed by �ll-defined (20.3%) and hemorrhag�c (11.6%) strokes 

(Table 1.2).
•	 	Geographic Patterns: The maps of stroke hosp�tal�zat�on rates for each stroke subtype (�schem�c, hemorrhag�c, and �ll-defined) show that count�es w�th the 

h�ghest rates were located pr�mar�ly �n the southeastern states. For �schem�c stroke, h�gh-rate count�es also were concentrated �n parts of Appalach�a; for 
hemorrhag�c stroke, concentrat�ons of h�gh-rate count�es also were seen �n Texas, Cal�forn�a, and Oregon; and for �ll-defined stroke, southern Appalach�a 
and much of Oklahoma also had h�gh-rate count�es. 

Executi�e Summary
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Stroke hospitalizations by discharge status among Medicare beneficiaries, 1995–2002
•	 Of those hosp�tal�zed for stroke, 51% were d�scharged home, 21.1% to a sk�lled nurs�ng fac�l�ty, and 17.6% to other care fac�l�t�es; 13.9% d�ed w�th�n 30 

days and 8.8% d�ed before be�ng d�scharged (Figure 1.11 and Table 1.4). 
•	 Geographic Patterns: The maps of stroke hosp�tal�zat�ons by d�scharge status show very d�fferent geograph�c patterns for each d�scharge dest�nat�on. 

Count�es w�th the h�ghest percentages of stroke pat�ents d�scharged home were concentrated pr�mar�ly �n M�ch�gan, West V�rg�n�a, and Alabama; count�es 
w�th the h�ghest percentages d�scharged to sk�lled nurs�ng fac�l�t�es were found mostly w�th�n the m�dwestern and western states; and count�es w�th the 
h�ghest percentage of stroke pat�ents that d�ed pr�or to be�ng d�scharged were located pr�mar�ly �n the Northeast, the Southeast, and parts of the Southwest.

Stroke hospitalizations with comorbidities among Medicare beneficiaries, 1995–2002
•	 About 61% of stroke hosp�tal�zat�ons �ncluded a d�agnos�s of hypertens�on, 24.7% �ncluded a d�agnos�s of d�abetes, and 18.7% �ncluded a d�agnos�s of 

atr�al fibr�llat�on. More than 75% of stroke hosp�tal�zat�ons had a concurrent d�agnos�s of hypertens�on, d�abetes, or atr�al fibr�llat�on; more than 25% of 
stroke hosp�tal�zat�ons �ncluded a d�agnos�s of two of these cond�t�ons (Figure 4.1 and Figure 4.2). 

•	 Geographic Patterns: The maps of stroke hosp�tal�zat�ons w�th comorb�d�t�es show that the geograph�c patterns were s�m�lar for hypertens�on and d�abetes 
but qu�te d�fferent for atr�al fibr�llat�on. Count�es w�th the h�ghest percentages of stroke hosp�tal�zat�ons that �ncluded a d�agnos�s of e�ther hypertens�on 
or d�abetes were concentrated largely �n the southeastern coastal states of North Carol�na, South Carol�na, and Georg�a. For stroke hosp�tal�zat�ons w�th 
hypertens�on, there also was a concentrat�on of h�gh-percentage count�es �n Flor�da. For stroke hosp�tal�zat�ons w�th d�abetes, south Texas, Puerto R�co, 
and parts of Appalach�a also had concentrat�ons of h�gh-percentage count�es. On the other hand, for stroke hosp�tal�zat�ons that �ncluded a d�agnos�s of 
atr�al fibr�llat�on, the h�gh-percentage count�es were concentrated largely �n the northern reg�ons of the Un�ted States, from the Northeast to the Pac�fic 
Northwest, along w�th southern Flor�da.

 

Hospitals and stroke specialists
•	 There were 4,835 short-term general hosp�tals �n the Un�ted States �n 2002. About 22% of all count�es had no short-term general hosp�tal at all, 77% of 

count�es were lack�ng short-term general hosp�tals w�th neurology serv�ces, 78% of count�es were lack�ng short-term general hosp�tals w�th rehab�l�tat�on 
care serv�ces, and 31% of count�es were lack�ng short-term general hosp�tals w�th an emergency department. There were 12,532 nonfederal neurolog�sts 
and 4,934 nonfederal neurosurgeons �n the Un�ted States �n 2002. The major�ty of count�es �n the Un�ted States d�d not have a neurolog�st (71%) or a 
neurosurgeon (81%). 

•	 Geographic Patterns: The maps show that count�es w�th the largest number of short-term general hosp�tals w�th stroke-related serv�ces (�.e., emergency 
room, neurolog�cal serv�ces, and rehab�l�tat�ve serv�ces) and the largest number of stroke spec�al�sts (�.e., neurolog�sts and neurosurgeons) were located 
pr�mar�ly �n urban areas. 
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Hospital charges for stroke hospitalizations
•	 From 1995 to 2000, the total amount charged to Med�care for stroke hosp�tal�zat�ons rose from $6.34 b�ll�on to $7.04 b�ll�on. The average hosp�tal charge 

to Med�care per stroke hosp�tal�zat�on per county also rose, from $12,477 �n 1995 to $15,818 �n 2000.
•	 Geographic Patterns: The maps show that the geograph�c pattern of count�es w�th the h�ghest average charges per stroke hosp�tal�zat�on d�d not change 

dramat�cally from 1995 to 2000. Count�es w�th the h�ghest average charges per stroke hosp�tal�zat�on were scattered throughout much of the Un�ted States, 
w�th concentrat�ons of h�gh-charge count�es �n Cal�forn�a, Ar�zona, Flor�da, and the Boston-New York C�ty corr�dor. 

 

Conclusion
The Atlas of Stroke Hospitalizations Among Medicare Beneficiaries reflects the comm�tment of the D�v�s�on for Heart D�sease and Stroke Prevent�on at CDC 
to exam�ne patterns of geograph�c d�spar�t�es �n heart d�sease and stroke-related morb�d�ty and mortal�ty. We env�s�on these maps be�ng used at the local, state, 
reg�onal, and federal levels to promote health system pol�c�es and env�ronmental or commun�ty changes that w�ll reduce the geograph�c d�spar�t�es �llustrated 
�n these pages. As noted �n our earl�er atlases, we contend that health d�spar�t�es at the local level reflect underly�ng �nequ�t�es �n local soc�al env�ronments that 
result �n some commun�t�es hav�ng fewer health-promot�ng resources than others. The local soc�al env�ronment prov�des the context w�th�n wh�ch �nd�v�duals 
are exposed to structural r�sk factors (e.g., lack of econom�c opportun�ty, poverty, soc�al �solat�on) that can �nfluence the adopt�on of unhealthy behav�ors (e.g., 
c�garette smok�ng, poor eat�ng hab�ts, phys�cal �nact�v�ty) and that may h�nder access to appropr�ate d�agnos�s and treatment for both stroke and �ts major 
underly�ng r�sk factor, uncontrolled hypertens�on.

We hope the data presented �n th�s Atlas w�ll help local, state, and federal publ�c health agenc�es, the�r partners, and advocacy groups �mprove stroke 
hosp�tal�zat�on outcomes among Med�care benefic�ar�es �n commun�t�es across the country.
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