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Maps of Heart Disease Hospitalization Rates

This section documents the geographic patterns of 
age-adjusted heart disease hospitalization rates for 
all diseases of the heart combined and for each of 
the following subtypes: 

Coronary Heart Disease•	
Acute Myocardial Infarction •	
Cardiac Dysrhythmia •	
Heart Failure•	

The maps in this section are organized by heart 
disease subtype. For each subtype of heart disease 
hospitalization, maps are presented for the 
following racial/ethnic groups:

Total Population•	
Blacks•	
Hispanics•	
Whites•	

Older couple sitting on a park bench in autumn.

©
 V

ol
ke

r 
K

re
in

ac
ke



21Heart Disease Hospitalization Rates: All Diseases of the Heart

This section documents the geographic patterns of 
age-adjusted heart disease hospitalization rates for all 
diseases of the heart for the following populations 
of Medicare beneficiaries ages 65 and older:

Total Population•	
Blacks•	
Hispanics•	
Whites•	

For each population group, the average, annual 
age-adjusted hospitalization rates for all diseases of 
the heart during 2000–2006 were as follows:

Rate (per 1,000)
Total Population 75.2

Blacks 85.3

Hispanics 73.6

Whites 74.4

Summary of Geographic Patterns
Total Population
Counties with rates in the highest quintile for 
the total population (89.2–170.6 per 1,000) 
were located primarily in Louisiana, Kentucky, 
Pennsylvania, and West Virginia. Pockets of  
high-rate counties also were found in Alabama, 
Georgia, Mississippi, and Ohio. 

Blacks
Counties with rates in the highest quintile for 
blacks (95.5–224.1 per 1,000) were located 
primarily in Louisiana, Ohio, Pennsylvania, and 
West Virginia. Pockets of high-rate counties also 
were found in parts of Alabama, Michigan,  
and Texas.

Hispanics
Counties with rates in the highest quintile for 
Hispanics (97.0–364.5 per 1,000) were located 
primarily in parts of Michigan, New York, Ohio, 
Pennsylvania, Puerto Rico, and Texas.

Whites 
Counties with rates in the highest quintile for 
whites (88.5–170.6 per 1,000) were located 
primarily in Louisiana, Kentucky, Pennsylvania, 
and West Virginia. Pockets of high-rate counties 
also were found in Alabama, Georgia, Mississippi, 
and Ohio. 

Heart Disease Hospitalization Rates: All Diseases of the Heart
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A Note on Methods
Hospitalizations for all diseases of the heart were 
defined as those for which the principal diagnosis 
on the Medicare hospital claim form was one of the 
following International Classification of Diseases, 9th 

Revision, Clinical Modification (ICD-9-CM) codes:

For each map, the counties are categorized 
according to quintile; the darkest color represents 
counties with the highest rates, and the lightest 
color represents counties with the lowest rates. 

All county-level rates have been spatially smoothed 
to enhance the stability in counties with small 
populations. For a detailed explanation of the 
methods, see Appendix B.

A Cautionary Note
In the Medicare data sets, the accuracy of codes for 
Hispanic race and ethnicity is limited because these 
codes are not reported separately. For example, a 
person who is white and Hispanic is reported as 
either white or Hispanic. This reporting practice 
can result in misclassification of race and ethnicity. 

Some studies show evidence that Hispanics are 
underreported in the Medicare data sets and that 
this underreporting could introduce bias into  
the results presented here. (See Appendix B for  
more details.)

All Diseases of the Heart

Diagnosis ICD-9-CM Code

Rheumatic fever with heart 
involvement

391

Rheumatic chorea 392

Chronic rheumatic heart disease 393–398

Hypertensive heart disease 402

Hypertensive heart and chronic 
kidney disease

404

Acute myocardial infarction 410

Ischemic heart disease 410–414

Acute pulmonary heart disease 415

Chronic pulmonary heart disease 416

Cardiac dysrhythmia 427

Heart failure 428

Other forms of 
heart disease 

420–426, 429  
(excluding 429.2)

Cardiovascular disease, unspecified 429.2
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Age-adjusted rates*

* ICD-9-CM codes for all heart diseases are 
391–398, 402, 404, 410–416, and 420–429. 
Hospitalization rates are spatially smoothed 
to enhance the stability of rates in counties 
with small populations. 
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* ICD-9-CM codes for all heart diseases are 
391–398, 402, 404, 410–416, and 420–429. 
Hospitalization rates are spatially smoothed 
to enhance the stability of rates in counties 
with small populations. 
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* ICD-9-CM codes for all heart diseases are 
391–398, 402, 404, 410–416, and 420–429. 
Hospitalization rates are spatially smoothed 
to enhance the stability of rates in counties 
with small populations. 
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* ICD-9-CM codes for all heart diseases are 
391–398, 402, 404, 410–416, and 420–429. 
Hospitalization rates are spatially smoothed 
to enhance the stability of rates in counties 
with small populations. 
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Heart Disease Hospitalization Rates: Coronary Heart Disease 

This section documents the geographic patterns 
of age-adjusted heart disease hospitalization rates 
for coronary heart disease for the following 
populations of Medicare beneficiaries ages 65  
and older:

Total Population•	
Blacks•	
Hispanics•	
Whites•	

For each population group, the average, annual, 
age-adjusted hospitalization rates for coronary heart 
disease during 2000–2006 were as follows:

Rate (per 1,000)
Total Population 31.9

Blacks 27.6

Hispanics 32.0

Whites 32.2

Summary of Geographic Patterns 
Total Population
Counties with rates in the highest quintile for 
the total population (39.1–91.2 per 1,000) were 
located primarily in Louisiana, Maine, Puerto 
Rico, and West Virginia. Pockets of high-rate 
counties also were found in Alabama, Georgia, 
Mississippi, Kentucky, Oklahoma, Texas, Ohio, 
and Pennsylvania. 

Blacks
Counties with rates in the highest quintile for 
blacks (34.7–111.0 per 1,000) were located 
primarily in Louisiana, West Virginia, and  
parts of Michigan, Alabama, Texas, Oklahoma,  
and Illinois.

Hispanics
Counties with rates in the highest quintile for 
Hispanics (43.8–227.4 per 1,000) were located 
primarily in Texas, Puerto Rico, Michigan,  
and Ohio.

Whites
Counties with rates in the highest quintile for 
whites (39.7–86.5 per 1,000) were located 
primarily in Louisiana, West Virginia, Ohio,  
and Massachusetts.
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A Note on Methods
Hospitalizations for coronary heart disease were 
defined as those for which the principal diagnosis 
on the Medicare hospital claim form was one of the 
following International Classification of Diseases, 9th 

Revision, Clinical Modification (ICD-9-CM) codes:

Coronary Heart Disease

Diagnosis ICD-9-CM Code
Ischemic heart disease 410–414

Cardiovascular disease, unspecified 429.2

For each map, the counties are categorized 
according to quintile; the darkest color represents 
counties with the highest rates, and the lightest 
color represents counties with the lowest rates. 

All county-level rates have been spatially smoothed 
to enhance the stability in counties with small 
populations. For a detailed explanation of the 
methods, see Appendix B.

A Cautionary Note
In the Medicare data sets, the accuracy of codes for 
Hispanic race and ethnicity is limited because these 
codes are not reported separately. For example, a 
person who is white and Hispanic is reported as 
either white or Hispanic. This reporting practice 
can result in misclassification of race and ethnicity. 

Some studies show evidence that Hispanics are 
underreported in the Medicare data sets and that 
this underreporting could introduce bias into  
the results presented here. (See Appendix B for  
more details.)
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* ICD-9-CM codes for coronary heart disease 
are 410–414 and 429.2. Hospitalization 
rates are spatially smoothed to enhance the 
stability of rates in counties with small 
populations.
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* ICD-9-CM codes for coronary heart disease 
are 410–414 and 429.2. Hospitalization 
rates are spatially smoothed to enhance the 
stability of rates in counties with small 
populations.

20 40 60 80 100 120
0

3

6

9

12

15

Pe
rc

en
ta

g
e 

o
f c

o
u

n
ti

es

Age-adjusted rates*



32 Atlas of Heart Disease Hospitalizations

50 100 150 200 250
0

3

6

9

12

15

Pe
rc

en
ta

g
e 

o
f c

o
u

n
ti

es

Age-adjusted rates*

* ICD-9-CM codes for coronary heart disease 
are 410–414 and 429.2. Hospitalization 
rates are spatially smoothed to enhance the 
stability of rates in counties with small 
populations.
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* ICD-9-CM codes for coronary heart disease 
are 410–414 and 429.2. Hospitalization 
rates are spatially smoothed to enhance the 
stability of rates in counties with small 
populations. 
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Heart Disease Hospitalization Rates: Acute Myocardial Infarction 

This section documents the geographic patterns 
of age-adjusted heart disease hospitalization rates 
for acute myocardial infarction for the following 
populations of Medicare beneficiaries ages 65  
and older:

Total Population•	
Blacks•	
Hispanics•	
Whites•	

For each population group, the average, annual 
age-adjusted hospitalization rates for acute 
myocardial infarction during 2000–2006 were  
as follows:

Rate (per 1,000)
Total Population 11.8

Blacks 10.9

Hispanics 11.3

Whites 11.9

Summary of Geographic Patterns
Total Population
Counties with rates in the highest quintile for 
the total population (14.1–31.1 per 1,000) 
were located primarily in West Virginia, Maine, 
Kentucky, and Pennsylvania.

Blacks
Counties with rates in the highest quintile 
for blacks (13.3–30.1 per 1,000) were located 
primarily in Oklahoma and West Virginia. 

Hispanics
Counties with rates in the highest quintile 
for Hispanics (15.5–40.6 per 1,000) were 
located primarily in Texas, Connecticut, and 
Massachusetts.

Whites
Counties with rates in the highest quintile 
for whites (14.3–28.5 per 1,000) were 
located primarily in Kentucky, West Virginia, 
Pennsylvania, and Maine. Pockets of high-rate 
counties also were located in Oklahoma, Arkansas, 
and Missouri.
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A Note on Methods
Hospitalizations for acute myocardial infarction 
were defined as those for which the principal 
diagnosis on the Medicare hospital claim form  
was the following International Classification of 
Diseases, 9th Revision, Clinical Modification  
(ICD-9-CM) code:

Acute Myocardial Infarction

Diagnosis ICD-9-CM Code
Acute myocardial infarction 410

For each map, the counties are categorized 
according to quintile; the darkest color represents 
counties with the highest rates, and the lightest 
color represents counties with the lowest rates. 

All county-level rates have been spatially smoothed 
to enhance the stability in counties with small 
populations. For a detailed explanation of the 
methods, see Appendix B.

A Cautionary Note
In the Medicare data sets, the accuracy of codes for 
Hispanic race and ethnicity is limited because these 
codes are not reported separately. For example, a 
person who is white and Hispanic is reported as 
either white or Hispanic. This reporting practice 
can result in misclassification of race and ethnicity. 

Some studies show evidence that Hispanics are 
underreported in the Medicare data sets and that 
this underreporting could introduce bias into  
the results presented here. (See Appendix B for  
more details.)
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* ICD-9-CM code for acute myocardial 
infarction is 410. Hospitalization rates are 
spatially smoothed to enhance the stability 
of rates in counties with small populations. 
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* ICD-9-CM code for acute myocardial 
infarction is 410. Hospitalization rates are 
spatially smoothed to enhance the stability 
of rates in counties with small populations. 
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* ICD-9-CM code for acute myocardial 
infarction is 410. Hospitalization rates are 
spatially smoothed to enhance the stability 
of rates in counties with small populations. 
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* ICD-9-CM code for acute myocardial 
infarction is 410. Hospitalization rates are 
spatially smoothed to enhance the stability 
of rates in counties with small populations. 
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Heart Disease Hospitalization Rates: Cardiac Dysrhythmia 

This section documents the geographic patterns of 
age-adjusted heart disease hospitalization rates for 
cardiac dysrhythmia for the following populations 
of Medicare beneficiaries ages 65 and older: 

Total Population•	
Blacks•	
Hispanics•	
Whites•	

For each population group, the average, annual 
age-adjusted hospitalization rates for cardiac 
dysrhythmia during 2000–2006 were as follows:

Rate (per 1,000)
Total Population 13.4

Blacks 11.6

Hispanics 8.7

Whites 13.7

Summary of Geographic Patterns 
Total Population
Counties with rates in the highest quintile for 
the total population (15.7–25.9 per 1,000) were 
located primarily in Louisiana, Ohio, Pennsylvania, 
West Virginia, and Kentucky. Pockets of high-rate 
counties also were located in Alabama, Georgia, 
and South Carolina.

Blacks
Counties with rates in the highest quintile 
for blacks (13.2–27.9 per 1,000) were located 
primarily in Louisiana, Ohio, and Pennsylvania. 
Pockets of high-rate counties also were found in 
Mississippi, Alabama, and Georgia.

Hispanics
Counties with rates in the highest quintile for 
Hispanics (11.5–21.8 per 1,000) were located 
primarily in Texas, Massachusetts, Connecticut, 
Pennsylvania, and Michigan.

Whites
Counties with rates in the highest quintile for 
whites (16.1–26.0 per 1,000) were located 
primarily in Louisiana, Alabama, South Carolina, 
North Carolina, West Virginia, and Kentucky. 
Pockets of high-rate counties also were found in 
Texas and Oklahoma.
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A Note on Methods
Hospitalizations for cardiac dysrhythmia were 
defined as those for which the principal diagnosis 
on the Medicare hospital claim form was the 
following International Classification of Diseases, 9th 

Revision, Clinical Modification (ICD-9-CM) code:

Cardiac Dysrhythmia

Diagnosis ICD-9-CM Code
Cardiac dysrhythmia 427

For each map, the counties are categorized 
according to quintile; the darkest color represents 
counties with the highest rates, and the lightest 
color represents counties with the lowest rates. 

All county-level rates have been spatially smoothed 
to enhance the stability in counties with small 
populations. For a detailed explanation of the 
methods, see Appendix B.

A Cautionary Note
In the Medicare data sets, the accuracy of codes for 
Hispanic race and ethnicity is limited because these 
codes are not reported separately. For example, a 
person who is white and Hispanic is reported as 
either white or Hispanic. This reporting practice 
can result in misclassification of race and ethnicity. 

Some studies show evidence that Hispanics are 
underreported in the Medicare data sets and that 
this underreporting could introduce bias into  
the results presented here. (See Appendix B for  
more details.)
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* ICD-9-CM code for cardiac dysrhythmia is 
427. Hospitalization rates are spatially 
smoothed to enhance the stability of rates in 
counties with small populations.
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* ICD-9-CM code for cardiac dysrhythmia is 
427. Hospitalization rates are spatially 
smoothed to enhance the stability of rates 
in counties with small populations.
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* ICD-9-CM code for cardiac dysrhythmia is 
427. Hospitalization rates are spatially 
smoothed to enhance the stability of rates 
in counties with small populations.
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* ICD-9-CM code for cardiac dysrhythmia is 
427. Hospitalization rates are spatially 
smoothed to enhance the stability of rates 
in counties with small populations.
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Heart Disease Hospitalization Rates: Heart Failure 

This section documents the geographic patterns 
of age-adjusted heart disease hospitalization rates 
for heart failure* for the following populations of 
Medicare beneficiaries ages 65 and older:

Total Population•	
Blacks•	
Hispanics•	
Whites•	

For each population group, the average, annual 
age-adjusted hospitalization rates for heart failure 
during 2000–2006 are as follows:

Rate (per 1,000)
Total Population 21.5

Blacks 32.9

Hispanics 25.0

Whites 20.4

Summary of Geographic Patterns
Total Population
Counties with rates in the highest quintile for 
the total population (26.7–60.7 per 1,000) were 
located primarily in Louisiana, Mississippi, and 
West Virginia. Pockets of high-rate counties 
also were located in Texas, Arkansas, Kentucky, 
Alabama, and Pennsylvania.

Blacks
Counties with rates in the highest quintile for 
blacks (38.0–129.3 per 1,000) were located 
primarily in Louisiana, Texas, and Pennsylvania. 
Pockets of high-rate counties also were located in 
Illinois, Arkansas, West Virginia, and Pennsylvania.

Hispanics
Counties with rates in the highest quintile for 
Hispanics (35.4–123.8 per 1,000) were located 
primarily in Texas, New Jersey, and Massachusetts. 
Pockets of high-rate counties also were located in 
Michigan, Arkansas, and Pennsylvania.

Whites
Counties with rates in the highest quintile for 
whites (25.4–61.0 per 1,000) were located 
primarily in Louisiana, West Virginia, Kentucky, 
and Pennsylvania. Pockets of high-rate counties 
also were found in Texas, Arkansas, Mississippi, 
Alabama, and Georgia.

* The heart failure maps also appear in the following journal article: Casper M, Nwaise I, Croft JB, Hong Y, Fang J, Greer S. Geographic disparities in heart failure 
hospitalization rates among Medicare beneficiaries. Journal of the American College of Cardiology; In press 2010.
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A Note on Methods
Hospitalizations for heart failure were defined as 
those for which the principal diagnosis on the 
Medicare hospital claim form was the following 
International Classification of Diseases, 9th Revision, 
Clinical Modification (ICD-9-CM) code: 

Heart Failure

Diagnosis ICD-9-CM Code
Heart failure 428

For each map, the counties are categorized 
according to quintile; the darkest color represents 
counties with the highest rates, and the lightest 
color represents counties with the lowest rates. 

All county-level rates have been spatially smoothed 
to enhance the stability in counties with small 
populations. For a detailed explanation of the 
methods, see Appendix B.

A Cautionary Note
In the Medicare data sets, the accuracy of codes for 
Hispanic race and ethnicity is limited because these 
codes are not reported separately. For example, a 
person who is white and Hispanic is reported as 
either white or Hispanic. This reporting practice 
can result in misclassification of race and ethnicity. 

Some studies show evidence that Hispanics are 
underreported in the Medicare data sets and that 
this underreporting could introduce bias into  
the results presented here. (See Appendix B for  
more details.)
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* ICD-9-CM code for heart failure is 428. 
Hospitalization rates are spatially smoothed 
to enhance the stability of rates in counties 
with small populations.



52 Atlas of Heart Disease Hospitalizations

30 60 90 120 150
0

3

6

9

12

15

Pe
rc

en
ta

g
e 

o
f c

o
u

n
ti

es

Age-adjusted rates*

* ICD-9-CM code for heart failure is 428. 
Hospitalization rates are spatially smoothed 
to enhance the stability of rates in counties 
with small populations.
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* ICD-9-CM code for heart failure is 428. 
Hospitalization rates are spatially smoothed 
to enhance the stability of rates in counties 
with small populations.
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* ICD-9-CM code for heart failure is 428. 
Hospitalization rates are spatially smoothed 
to enhance the stability of rates in counties 
with small populations.


