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INTRODUCTION 

Heart disease is the leading cause of death in 
the United States, responsible for approximately 
700,000 deaths in 2020.1 Fortunately, over the last 50 
years, because of medical advances and successful 
public health interventions, cardiac-related mortality 
has decreased by over 50.0%.2 While overall 
improvements have been made in reducing the 
burden of heart disease and related mortality, there 
remain significant geographic disparities especially for 
rural areas. Persons living in rural areas have a 19% 
greater risk of developing heart disease than their 
urban peers.3 Compared to large (208 cardiac-related 
deaths per 100,000) and medium (221cardiac-related 
deaths per 100,000) metropolitan areas, rural areas 

(251 cardiac-related deaths per 100,000) have the highest 
age-adjusted cardiac-related mortality rates.4,5  

Improvements in cardiac-related mortality 
have been observed. However, this improvement has 
been slowest in rural areas where the reduction in 
mortality has been half that of large metropolitan 
areas.4 Between 2011-2017, large metropolitan areas 
experienced nearly a 1% annual percentage change 
reduction in cardiac mortality every year while in rural 
areas the reduction during this same time period was 
0.3%. 

Rural-urban disparities in cardiac morbidity 
and mortality are multifactorial and complex. Rural 
areas have a significantly higher prevalence of 
cigarette smoking, excessive alcohol usage, and high-
fat diets – all of which are risk factors for the 
development of heart disease.6–8. However, it is 
equally vital to acknowledge the structural barriers 
that contribute to the observed disparities. Previous 
work has demonstrated that among patients who have 
suffered cardiac arrest, those who live in areas with 
worse geographic access to acute cardiac care have a 
significantly higher risk of later cardiac related 
mortality.9 Addressing issues regarding physical access 
to preventive, diagnostic, and interventional cardiac-
related healthcare services is equally as vital as 
improving individual health behaviors.  

Rural areas consistently have worse access to a 
wide variety of healthcare services due to a 
combination of low numbers of both providers and 
facilities to provide such services.10 Previous work 
from the Rural and Minority Health Research Center 
has demonstrated that residents living in rural areas 
often have to travel further distances to reach the 
nearest pharmacy, obstetric provider, and emergency 
room.11 Lack of access to and availability of cardiac-
related healthcare services may be one of the factors 
contributing to the cardiac-related burden disparities 

Key Points: 

• Between 2010 and 2020 there has been an overall 
net increase in the proportion of hospitals offering 
specialized cardiac healthcare services across the 
United States.  
 

• In 2010 and 2020, 8.6% and 9.4% of hospitals in 
non-core rural counties offered specialized cardiac 
healthcare services, respectively, which was much 
lower than metropolitan hospitals (65.2% and 
71.9%).  

 
• From 2010 to 2020, the proportions of 

metropolitan and micropolitan hospitals offering 
specialized cardiac care substantially increased, but 
there was no significant change among hospitals in 
rural non-core counties.  
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between rural and urban areas. Of special interest are 
general cardiology services, diagnostic, and 
interventional catheterization. These services 
contribute to the prevention, detection, and acute 
treatment of cardiac related disease.  

To date, there has been little work examining 
the availability of cardiac-related healthcare services in 
rural and urban areas. Additionally, considering the 
number of hospital closures, especially rural hospital 
closures12 that have occurred over the past decade, it 
is equally important to examine how availability has 
changed over time. This current policy brief aims to 
1) examine the availability of hospital-based cardiac 
healthcare services (general cardiology, diagnostic 
catheterization, and interventional catheterization) 
from 2010-2020 and 2) determine whether there have 
been rural-urban differences in the availability of 
hospital-based cardiac-related healthcare services. 

 
 

METHODS 

Hospital service data was sourced from the American 
Hospital Association annual survey from 2010 and 
2020 and supplemented with data from the Centers 
for Medicare and Medicaid Services Provider of 
Services (POS) File dataset when data on service 
availability was missing. The three services examined 
were: general adult cardiology (GAC), adult diagnostic 
catheterization (ADC), and adult interventional 
catheterization (AIC). Only hospitals that were 
classified as general community or cardiac specialty 
service hospitals were included in this analysis. 
Hospitals that indicated that they provided the service 
themselves or through an agreed contract with a 
partner were categorized as providing the service. 
Rurality was defined using county-level Rural Urban 

Continuum Codes (RUCC) which range in value from 
1-9 with 1 being the least rural and 9 being the most 
rural. Three county-level rurality classifications were 
created: metropolitan counties (classification values 1-
3), micropolitan rural (classification values 4-7), and 
non-core rural counties (classification values 8-9). We 
used frequencies and chi-square tests to examine the 
proportion of hospitals offering the specialized 
cardiac services of interest and if service offering 
differed by levels of rurality during the time periods.    

To examine whether there was a statistically 
significant change in the proportion of hospitals 
offering each service category during the years 2010-
2020, we used the Cochrane Armitage test for trend. 
A two tailed p-value with a threshold of .05 was used 
to determine statistical significance for all hypothesis 
tests.   

 
FINDINGS 

Overall  
Figure 1 shows the overall proportion of hospitals 
providing each service examined by year. In 2010 
there was a total of 4,716 general medicine and/or 
cardiac specialty hospitals. Of these hospitals, 47.82% 
indicated that they provided general adult cardiology 
services, 40.44% provided adult diagnostic 
catheterization, and 33.78% provided adult 
interventional catheterization. By 2020, the overall 
number of available hospitals had decreased to 4,419 
yet the proportion of hospitals offering GAC, ADC, 
and AIC increased during this time. Between 2010 
and 2020, the proportion of hospitals providing 
GAC, ADC, and AIC had a net increase of 5.68%, 
3.30%, and 6.95%, respectively. In both 2010 and 
2020, AIC had the lowest proportion of hospitals 
indicating they are providing the service to patients. 
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Figure 1. The Proportion of Nationwide Hospitals Offering Cardiac Services in 2010 and 2020: General Adult 
Cardiology, Adult Diagnostic Catheterization, & Adult Interventional Catheterization 

 
Differences across levels of rurality  
Table 1 demonstrates the proportion of hospitals 
offering each of the examined cardiac services across the 
three rurality classifications (metropolitan, micropolitan, 
and rural non-core). Approximately 60% of hospitals 
included in this analysis were in located in large 
metropolitan counties in 2010 (59.30%) and 2020 
(58.50%). In 2010, there was a statistically significant 
(p<.05) difference in the proportion of hospitals offering 
cardiac services across levels of rurality. The majority of 
hospitals in metropolitan areas reported providing GAC 
(65.24), ADC (59.76%) and AIC (51.86%). Rural 
micropolitan and non-core hospitals were much less 
likely to offer these services. Of hospitals in 
micropolitan counties, only 25.48% reported providing 
GAC, 15.02% reported providing ADC, and 9.11% 
reported providing AIC. Rural non-core counties have 
the lowest proportion of hospitals offering these services 
with only 8.61% offering GAC and less than 1.0% 
providing either ADC or AIC. Similar rural-urban gaps 
were also observed in 2020 in the proportion of 
hospitals offering cardiac services.  

 
Changes from 2010 to 2020  
Figure 2 visualizes the change in the proportion of 
hospitals offering each examined cardiac service across 
the three county rurality classifications (metropolitan, 
rural micropolitan, and rural non-core). Appendix 
Figures A-F show counties that have a hospital 
providing the examined services in 2010 and in 2020. 
There was a statistically significant (p<.05) increase in 
the proportion of hospitals offering GAC in 
metropolitan counties (+6.61%) and micropolitan 
counties (+6.62%), but there was no statistically 
significant change in the proportion of rural non-core 
hospitals offering GAC. For ADC services, there was a 
statistically significant increase in the proportion of 
hospitals offering such services in metropolitan 
(+4.82%) and micropolitan (+2.51%) but not rural non-
core counties (+0.87%). The same trends were observed 
for AIC services. Within metropolitan and micropolitan 
counties there was a significant increase of 9.39% and 
5.39%, respectively, but no significant change within 
rural non-core counties for this service.
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*Notes: Included sample sizes are the number of hospitals within counties  
 

Table 1 Differences in the proportion of hospitals offering cardiac services across levels of rurality.  
2010 

Hospital Services 
Metropolitan  

Counties  
(n=2,796) *  

Micropolitan  
Counties  
(n=1,558)  

Non-Core  
Counties  
(n=362)  

p-value  

General Cardiology % (n) 65.24 (1,824) 25.48 (397) 8.61 (31) <.001  
Diagnostic Catheterization % (n) 59.76 (1,670) 15.02 (234) 0.56 (3) <.001  
Interventional Catheterization % (n) 51.86 (1,450) 9.11 (142) 0.28 (1) <.001  

2020  

Hospital Services 
Metropolitan  

Counties 
 (n=2,583)  

Micropolitan  
Counties 

 (n=1,483)  

Non-Core 
 Counties 
(n=353)  

p-value  

General Cardiology % (n) 71.85 (1,856) 32.10 (476) 9.43 (33) <.001  
Diagnostic Catheterization % (n) 64.58 (1,668) 17.53 (260) 1.43 (6) <.001  
Interventional Catheterization % (n) 61.25 (1,582) 14.50 (215) 0.86 (3) <.001 
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Figure 2. Changes in proportion of hospitals offering cardiac services from 2010-2020 across levels of rurality. 

 

 
 

   
Denotes statistically significant (p<.05) change.  
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DISCUSSION 

Rural patients face disproportionate barriers to 
hospital-based specialized cardiac care compared to 
their urban counterparts. Prior evidence has 
documented rural disparities in social determinants of 
health including higher rates of poverty, un-or-
underinsurance, obesity, smoking, diabetes, 
hyperlipidemia, physical inactivity,  and reduced 
access to cardiovascular specialists.13  More 
importantly, rural patients with heart diseases often 
have multiple comorbidities and shorter lifespans.14 
The lack of hospital-based cardiac services in rural 
communities in tandem with rural residents’ higher 
prevalence and higher cardiac mortality rates for heart 
failure, myocardial infarction, and stroke is 
concerning for the 60  million  adults that live in rural 
areas across the  United States.4,5  The American 
Heart Association recently made  a Call to Action to 
examine rural health disparities in cardiovascular care 
and outcomes.13  

While we found that the overall proportion of 
available general adult cardiology services, adult 
diagnostic catheterization, and adult interventional 
catheterization cardiac services increased from 2010 
to 2020, this finding is underscored by the difference 
in service availability across the three rural 
classifications.  Compared to the proportion of 
hospitals that provided specialized cardiac care in 
metropolitan counties, there was a notable decline in 
the availability of these services in rural micropolitan 
and non-core counties. With the decline in 
cardiovascular service availability in rural counties, 
longer travel times and delays in emergency 
cardiovascular care will arise negatively affecting 
cardiovascular outcomes including morbidity and 
mortality.15 These findings further support calls to 
action for geographically targeted public health 
strategies to improve care in rural areas.16 

Efforts to maintain and increase the presence of 
cardiac services in micropolitan and rural non-core 
counties are vital to providing timely and life-saving 
care. Challenges to providing hospital based cardiac 
services include the increasing closures of rural 
hospitals and provider availability in rural areas. In the 
last decade, rural hospital closures have increased and 
the availability of cardiologists in rural areas has 
declined.12,17  Rural hospitals often struggle with 
staffing, and this is not just among specialists but also 
staffing for primary care disciplines, nurse 
practitioners, and physician assistants.18 Acute care, 

such as cardiovascular services, is difficult to provide 
with a national nursing shortage which is worse in 
rural than in urban areas.19  

Rural hospitals also struggle with their payer 
composition as rural areas have higher rates of 
uninsured and underinsured people than urban 
areas.20 States that expanded Medicaid under the 
Affordable Care Act have seen decreased rates of 
uninsured patients in rural areas compared to states 
that did not expand Medicaid. States that expanded 
Medicaid have also had proportionally fewer hospital 
closures than states that did not expand Medicaid.12, 20 
Many of the most rural states in the United States 
chose not to expand Medicaid which has had a 
negative impact on the health and well-being of 
residents and the financial viability of hospitals in 
those states.20  

There are numerous programmatic and policy 
solutions proposed to increase cardiovascular services 
by providers in rural areas including incentivizing the 
expansion of visiting cardiology consultant clinics in 
rural communities. 21 Specialty rotations could also be 
revamped by increasing rural rotations in specialty 
areas. Finally, loan forgiveness in rural areas is 
another avenue to the recruitment and retention of 
cardiologists to rural hospitals.13 Given the heavy 
reliance on Medicare and Medicaid reimbursements 
among rural hospitals, federal and state agencies may 
want to consider reimbursing community and home-
based cardiac diagnostic care and/or alternatives to 
hospital-based programs in rural and underserved 
communities.22  

As stated in the call to action for rural health from the 
American Heart Association: “a systematic approach 
to ensuring that essential cardiovascular services 
remain available, even if there is no financial model 
that would support full hospital services, is 
needed…there is likely a core set of services that 
could be prioritized and financially subsidized when 
needed”.13  Further research to examine possible 
solutions for increasing and maintaining cardiac 
healthcare services in rural areas is warranted.
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APPENDIX 
 
Data Sources  
Data for this analysis came from the 2010 and 2020 releases of the American Hospital Association (AHA) Annual 
Survey. Three hospital-based cardiac service lines were examined: general cardiac care (GC), diagnostic 
catheterization (DC), and interventional catheterization (IC). These three service lines were used because they are 
useful indicators of a facility’s ability to provide general preventive, diagnostic, and interventional cardiac care to 
patients. For hospitals documented in the AHA dataset but with missing indicator data, we used the 2010 and 2020 
Centers for Medicare and Medicaid Services (CMS) Provider of Services (POS) Files to complement the AHA data 
on whether or not the hospital provided the examined service. AHA and POS data files were linked using the 
Medicare Provider Number. The AHA annual survey is sent to all AHA registered and non-AHA registered 
hospitals in the country and has an average response rate of approximately 83%.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Funding: This project was supported by the Health Resources and Services 
Administration (HRSA) of the U.S. Department of Health and Human Services (HHS) 
under grant number # U1CRH45498, Rural Health Research Grant Program 
Cooperative Agreement. This information or content and conclusions are those of the 
authors and should not be construed as the official position or policy of, nor should any 
endorsements be inferred by HRSA, HHS or the U.S. Government. 
 
For more information about the Rural and Minority Health Research Center,  
contact the Director Dr. Elizabeth Crouch (crouchel@mailbox.sc.edu) or Deputy 
Director Dr. Peiyin Hung (hungp@mailbox.sc.edu). 

 

 
 

 
Suggested citation: Benavidez GA, Barksdale S, Hung P, Crouch E.  Examining rural-urban differences in the availability 
of hospital-based cardiac services between 2010-2020. Rural & Minority Health Research Center, Columbia, SC.  2023. 
View Policy Brief 

https://www.sc.edu/study/colleges_schools/public_health/research/research_centers/sc_rural_health_research_center/documents/cardiacservicesbriefaugust2023.pdf


8 

 

A  B  

C  D  



9 

E  

 

 
F 

 



10 

REFERENCES 
 
1. CDC. Heart Disease Facts | cdc.gov. Centers for Disease Control and Prevention. Published February 7, 2022. 

Accessed June 2, 2022. https://www.cdc.gov/heartdisease/facts.htm 

2. FastStats. Published January 25, 2023. Accessed February 15, 2023. https://www.cdc.gov/nchs/fastats/heart-
disease.htm 

3. Risk of developing heart failure much higher in rural areas vs. urban. National Institutes of Health (NIH). 
Published January 25, 2023. Accessed February 16, 2023. https://www.nih.gov/news-events/news-
releases/risk-developing-heart-failure-much-higher-rural-areas-vs-urban 

4. Cross SH, Mehra MR, Bhatt DL, et al. Rural-Urban Differences in Cardiovascular Mortality in the US, 1999-
2017. JAMA. 2020;323(18):1852-1854. doi:10.1001/jama.2020.2047 

5. Khan MS, Kumar P, Sreenivasan J, et al. Rural-Urban Differences in Mortality From Ischemic Heart Disease, 
Heart Failure, and Stroke in the United States. Circ Cardiovasc Qual Outcomes. 2021;14(4):e007341. 
doi:10.1161/CIRCOUTCOMES.120.007341 

6. Gupta V, Yadav K, Anand K. Patterns of Tobacco Use Across Rural, Urban, and Urban-Slum Populations in a 
North Indian Community. Indian J Community Med Off Publ Indian Assoc Prev Soc Med. 2010;35(2):245-251. 
doi:10.4103/0970-0218.66877 

7. Dixon MA, Chartier KG. Alcohol Use Patterns Among Urban and Rural Residents. Alcohol Res Curr Rev. 
2016;38(1):69-77. 

8. Davis CG, Lin BH. Factors Affecting U.S. Beef Consumption. Accessed February 15, 2023. 
http://www.ers.usda.gov/publications/pub-details/?pubid=37389 

9. Coppler PJ, Elmer J, Rittenberger JC, Callaway CW, Wallace DJ. Demographic, social, economic and 
geographic factors associated with long-term outcomes in a cohort of cardiac arrest survivors. Resuscitation. 
2018;128:31-36. doi:10.1016/j.resuscitation.2018.04.032 

10. Rosenblatt RA, Hart LG. Physicians and rural America. West J Med. 2000;173(5):348-351. 

11. Eberth JM, Hung P, Benavidez GA, et al. The Problem Of The Color Line: Spatial Access To Hospital Services 
For Minoritized Racial And Ethnic Groups. Health Aff (Millwood). 2022;41(2):237-246. 
doi:10.1377/hlthaff.2021.01409 

12. Home. Sheps Center. Accessed February 15, 2023. https://www.shepscenter.unc.edu/ 

13. Harrington RA, Califf RM, Balamurugan A, et al. Call to Action: Rural Health: A Presidential Advisory From 
the American Heart Association and American Stroke Association. Circulation. 2020;141(10):e615-e644. 
doi:10.1161/CIR.0000000000000753 

14. Schopfer DW. Rural health disparities in chronic heart disease. Prev Med. 2021;152:106782. 
doi:10.1016/j.ypmed.2021.106782 

15. Miller KEM, James HJ, Holmes GM, Van Houtven CH. The effect of rural hospital closures on emergency 
medical service response and transport times. Health Serv Res. 2020;55(2):288-300. doi:10.1111/1475-6773.13254 

16. Loccoh E, Joynt Maddox KE, Xu J, et al. Rural-Urban Disparities In All-Cause Mortality Among Low-Income 
Medicare Beneficiaries, 2004–17. Health Aff (Millwood). 2021;40(2):289-296. doi:10.1377/hlthaff.2020.00420 



11 

17. Aneja S, Ross JS, Wang Y, et al. US cardiologist workforce from 1995 to 2007: modest growth, lasting 
geographic maldistribution, especially in rural areas. Health Aff Proj Hope. 2011;30(12):2301-2309. 
doi:10.1377/hlthaff.2011.0255 

18. MacDowell M, Glasser M, Fitts M, Nielsen K, Hunsaker M. A national view of rural health workforce issues in 
the USA. Rural Remote Health. 2010;10(3):1531. 

19. Burke RE, Jones CD, Coleman EA, Falvey JR, Stevens-Lapsley JE, Ginde AA. Use of post-acute care after 
hospital discharge in urban and rural hospitals. Am J Accountable Care. 2017;5(1):16-22. 

20. Foutz J, Apr 25 RGP, 2017. The Role of Medicaid in Rural America. KFF. Published April 25, 2017. Accessed 
February 15, 2023. https://www.kff.org/medicaid/issue-brief/the-role-of-medicaid-in-rural-america/ 

21. Gruca TS, Pyo TH, Nelson GC. Providing Cardiology Care in Rural Areas Through Visiting Consultant Clinics. 
J Am Heart Assoc. 2016;5(7):e002909. doi:10.1161/JAHA.115.002909 

22. Use of Cardiac Rehabilitation by Medicare Beneficiaries After Myocardial Infarction or Coronary Bypass 
Surgery | Circulation. Accessed February 16, 2023. 
https://www.ahajournals.org/doi/10.1161/circulationaha.107.701466 

 
 


