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EXECUTIVE SUMMARY AND KEY FINDINGS 
 
 
HEALTH COST AND ACCESS INDEX 
 
The Appalachian Regional Commission (ARC) contracted for development of an index that would 
consistently measure healthcare access and cost disparities of the Appalachian Region compared with the rest 
of the United States. The goal was a metric of comparable depth and scope to the ARC Economic Status 
Index that ARC uses to measure Economic Distress levels in the Appalachian Region. PDA, Inc. and the 
Cecil G. Sheps Center for Health Services Research of the University of North Carolina at Chapel Hill 
developed the Healthcare Cost Coverage and Access Index (HCCA), which includes components describing 
relative availability of health care resources, level of health insurance coverage and cost of providing health 
services.  Sources of data for the index are publicly available and updated annually. 
 
 

TABLE 1 - HEALTHCARE COST, COVERAGE AND ACCESS INDEX COMPONENTS 

 

Component Name Measures Currency of Data 

Health Care Cost (HCC) CMS Medicare Hospital Geographic Wage Index 2005 

Health Insurance Coverage (HIC) Percentage of Persons Under 65 who report having 
health insurance 2007 

Health Resource Availability (HCRA) Acute short term hospital beds, primary and 
specialty physician and dentist supply 2007 

 
 
The index is designed to show the status of Appalachian counties relative to one another, to other counties in 
Appalachian states, and to the rest of the counties in the United States. This report describes these county 
comparisons at the level of the HCCA summary index and each individual component index. All index data 
are scaled as percentiles of all counties in the U.S.  
 
The report tests relationships of the index and its components to county health status, economic status, and 
persistent poverty. It also explores medical bankruptcy and the impact of health reform on state budgets.  
 
Figure 1 maps the HCCA Index in the Appalachian Region. The blue to red scale separates counties in 
quintiles where blue represents good access, coverage, and payment compared to the national average, white 
indicates the county is close to the national average  and red, that its index or measure is well below the 
national average.  
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FIGURE 1 – COUNTY HEALTHCARE COST, COVERAGE AND ACCESS INDEX IN APPALACHIA, 2011 

 
 

On average, counties in Appalachia ranked slightly below the national norm on HCCA, but pockets of good 
and poor access occur in Appalachain counties in every state except Maryland and South Carolina. 
  

Formula: Percentile of ((Health Cost Percentile + Health  Insurance Percentile +  
Health Resource Percentile)/3)  

Prepared by: Cecil G. Sheps Center for Health Services Research.  
The University of North Carolina at Chapel Hill in cooperation with  
PDA, Inc., Raleigh, North Carolina, 2011.  
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KEY FINDINGS 
 
HEA LT HCAR E CO ST,  CO V ER A GE,  AND ACC ES S INDE X 

 
The HCCA shows Appalachian counties have, in the aggregate, more healthcare cost, coverage, and access 
disparities than their respective states’ or the United States’ average. For the health care payment and health 
care resources components of the HCCA, the average values for counties in the Appalachian Region are 
worse than all counties in the United States.  Insurance coverage in the region is slightly better than the U.S. 
average; this is helped by high Medicare Disability enrollment and high Medicaid participation.  

 
 

FIGURE 2 – AVERAGE OF HCCA INDEX AND COMPONENTS BY GEOGRAPHIC GROUP 

 
Values are national percentiles with highest representing least desirable score 

 
 
Close to half of ARC counties (48 percent) ranked in the lowest quintile of healthcare reimbursement 
summarized by the cost component (HCC).  The mean percentile for Appalachian counties was 31.87 
compared to 49.54 for the U.S. The HCC is based on the Centers for Medicare and Medicaid (CMS) Hospital 
Geographic Wage Index, which, in turn sets the baseline for payment by most other payers, government and 
private. The Appalachian Region’s rates on the index are among the lowest in the U.S. 
 
 
TES T S O F RE LAT IO NS HI PS B ET WE EN T HE HCCA AND HEAL TH A ND EC O NO MIC STAT U S 
 
Preventable mortality rates, measured in age-adjusted Years of Potential Life Lost from preventable causes 
for people younger than 75,  per 100,000 people (YPLL_75), is often used to compare health status among 
different groups.  The County Health Rankings project (www.countyhealthrankings.org) publishes these by 
county.  This index, though controversial, is recognizable by a lay audience, and its use as a measure of health 
outcomes is supported by the National Center for Health Statistics in its summaries and discussions of 
comparative health outcomes.  This project benchmarked YPLL rates for the three groups: 1,070 counties in 
the Appalachian states, 420 counties in the Appalachian Region, and all US counties and county equivalents. 
Rates for the Appalachian Region county group were about 19 percent higher than for all U.S counties, 
indicating that residents of Appalachian counties die younger from preventable causes.  
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FIGURE 3 –COMPARISON OF ESTIMATED PREVENTABLE MORTALITY RATES IN 2005-2007 
 AVERAGE OF YEARS OF POTENTIAL LIFE LOST UNDER AGE 75 PER 100,000 POPULATION 

 
Source: University of Wisconsin County Health Rankings, Premature mortality was 
estimated with the equation: County YPLL_75 / 100K x county population 2008 / 
100,000. Mortality was summed for all counties and divided by the total population 
times 100,000 

 
 
The research team looked at relationships of this health status measure to the ARC Economic Distress Index 
(ARC_EDI) and to measures of healthcare cost and access, (HCCA and its components). Because of the high 
rate of enrollment in Medicare Disability support in the Appalachian Region, the research team also examined 
relationship between YPLL_75 rates and Medicare Disability enrollment. 
 
Regardless of geography, there is high correlation between premature mortality and both the ARC_EDI and 
the level of county population enrolled in Medicare Disability. Table 2 shows a relative preventable mortality 
score for the geographic groups for 2005 through 2007. As would be expected, the U.S. has a mean of 49.5 on 
a 99 percentile scale. The Appalachian mean score is 19 percent lower than the U.S.  
 
When we examined groups of counties, we found that preventable mortality rates were highly correlated with 
the HCCA and the health cost component, HCC. High preventable mortality was associated with low HCCA 
and low healthcare cost. There was no correlation between YPLL _75 rates and the health insurance 
component (HIC) in the Appalachian counties, and some correlation between the health resources component 
(HCRA) and YPLL_75 in the three comparison geographies. However, there is high correlation between low 
reimbursement (HCC) and poor health outcomes (YPLL_75). At the county level, some areas with high 
insurance had low resource access and cost scores, indicating that health insurance coverage alone is not the 
key to good care access, but access to healthcare resources may affect preventable mortality.  
 
We found that for all counties in the United States and for counties in Appalachian states, there were positive 
relationships among the YPLL_75, the ARC_EDI, the HCCA, and components (HCC, HIC, and HCRA). 
This means that where there is economic distress, there is poor health and factors that are associated with less 
access to healthcare. Conversely, where there is a better economy there are better health outcomes. 
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TABLE 2- CORRELATION OF HCCA AND ITS COMPONENTS, THE ARC_EDI, AND MEDICARE DISABILITY ENROLLMENT WITH 
PREMATURE MORTALITY 

Location  
(number of 
counties) 

Mean 
YPLL-75 

(std. dev.) 

Community Health 
Status: 

Medicare Disability 
Enrollment 

Economic 
Distress: 
ARC EDI 

Proposed Index and components  

HCCA HCC HIC HCRA 

United States 
(n=3110) 

49.5 
(28.9) .669 .669 .490 .465 .284 .288 

Appalachian states 
(n=1070) 

60.74 
(26.8) .755 .735 .487 .492 .188 .301 

Appalachian 
Region   (N=420) 

63.9 
(21.0) .728 .560 .301 .368 -.040 NS -.209 

Correlations between YPLL_75: per 100,000 Population--Averaged over 2005-2007 and expressed as a percentile 
Disability expressed as enrollees per population. All other indices and components scaled such that 1 is best and 100 is 
worst. 
 
 
These associations are strong; in technical terms, they are highly statistically significant. The probability that 
they are due to chance is less than one in a thousand (p<.001).  Taken together this pattern is very consistent 
with the notion that there is an underlying relationship between general socioeconomic factors, the robustness 
of the healthcare system, and overall population health status when measured at the county level.  Moderately 
strong relationships (above 0.45) exist between the HCCA and both the established measure of economic 
distress (ARC_EDI) and the measure of population health status (YPPL_75).  Further, the relationships 
between the HCCA and the YPPL_75 and ARC_EDI are greater than the relationships between any of the 
HCCA components and the two validating measures. For detail of this analysis, please see Appendix M.  The 
HCCA Index is validated statistically by the correlations among each of the HCCA components. Statistical 
correlations are low, but positive, suggesting that the components are tapping related, but distinct aspects of 
the healthcare system.   
 
 
INF LU ENC E O F SOC IO EC ONO M IC ST ATU S ON RE LAT ION S HI P S BET W EE N HCCA AND HEA LT H 
STATU S I N APP AL ACH IA 
 
The research team explored the overall influence of socioeconomic status on the relationship between the 
HCCA and preventable mortality rates. Using multivariate regression analyses, the team measured the extent 
to which either the ARC Economic Distress Index or the U.S. Department of Agriculture Persistent Poverty 
County status was associated with the HCCA or its components and the premature mortality rates 
(YPLL_75). At the national level, the HCCA Index exhibits an independent relationship to preventable 
mortality rates, that is, the HCCA Index varies along with premature mortality no matter how other variables 
change. This is important because, in all three geographies, all U.S., Appalachian state and Appalachian 
Region counties, the socioeconomic status of counties, as reflected in the ARC Economic Distress Index, also 
has a substantial relationship to preventable mortality rates but there appears to be an independent effect 
related to costs of care and access to care at the national level. In Appalachian counties this pattern of 
association was not significant and suggests that something other than economic distress, healthcare cost and 
access are influencing health outcomes in the Appalachian states. The HCCA components, for insurance 
(HIC) and cost access (HCC), explained almost half the variance in preventable mortality (46.2 percent), 
which is very significant. When equations included a variable to test the influence of a county’s location in 
the Appalachian Region on preventable mortality, rates of preventable mortality in Appalachian counties 
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compared to other counties in Appalachian states were higher than would be predicted on the basis of their 
scores on ARC_EDI and HCCA alone, suggesting that there may be another factor beyond the combined 
impact of socioeconomic status and health system characteristics access, cost and coverage, that accounts for 
variations in preventable mortality in Appalachia. 
 
 
OTHER  HE AL THC AR E USE MEA SU R ES 
 
The study also reviewed other measures of healthcare use and expenditures in the Appalachian Region as 
reported by the CMS and the Veterans Health Administration (VHA). Most of the Appalachian Region had 
high Medicare expenditures per capita in 2009. This may be affected by a combination of the region’s 
particularly high per capita enrollment in Medicare Disability programs and its lower health status. Parts of 
Central and Southern Appalachia rank in the highest national quintile of per capita enrollment in Medicare 
Disability in 2007, and Disability enrollees are heavy healthcare users. In central and southern Appalachia, as 
much as 15.6 percent of the population received Medicare Disability payments. Information from 2007 VHA 
use files showed military veterans in the Appalachian Region, particularly the central sub-region and western 
Pennsylvania were among the highest users of VHA services in the U.S.  
 
The research team also reviewed the scientific literature on relationships between personal healthcare 
expenditures and bankruptcy, finding that healthcare costs are associated with bankruptcy, though the extent 
is not clear. Several studies noted that social policy design flaws in many government safety net health 
insurance programs not only discourage individual economic pursuits; they also leave many people at risk of 
bankruptcy from expensive, uncovered medical care costs if they are not treated in clinics and hospitals with 
safety net programs.  
 
 

HEALTH REFORM POLICY ISSUES 
 
Health reform will change health insurance coverage and the structure of the healthcare delivery system. 
Among the issues under study is the CMS Medicare Hospital Geographic Wage Index, the HCC component 
of the HCCA. This index establishes a baseline rate for 60 percent of Medicare payments and, by reference, 
for other payers as well. Presently the average county in the Appalachian Region receives lower payments 
than the U.S. average. Moreover, in general, Appalachian counties have not benefited as much from the work-
arounds that have helped other rural communities to side-step low rates. A “Frontier” adjustment, for 
example, brings communities in several states in the west to the lower of their own or the national average 
index. ARC may wish to consider advocacy to give rural Appalachian counties parity with Frontier counties 
when policy makers consider adjustments to the index. 
 
Federal health reform will increase insurance coverage. A review of the scientific and policy literature 
indicates that the Affordable Care Act’s coverage initiatives will have a direct impact on state Medicaid 
budgets. Most reports indicate that Appalachian states’ total Medicaid costs will increase, although the 
amounts are a function of a state’s current coverage policies. Individual Appalachian states may see costs 
increase 1.4 to 15.4 percent1 to cover six to 41 percent more people2. This will occur when health reform is 
fully implemented in 2014. In that year, each state Medicaid program must cover all persons with incomes 
under 133 percent of the national poverty level. Because HCCA results show low correlation between health 
insurance coverage and preventable mortality rates, more coverage alone may not result in health status 
improvements. The study’s demonstrated relationships between payment and resource availability suggest 
that without payment changes many people with new coverage may have trouble getting service. 

                                                      
 

1 Table 26 of this report. 
2 Table 22 of this report, Kaiser Commission on Medicaid and the Uninsured, on line, 2010. 
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Health reform initiatives will clearly require more healthcare resources in Appalachia. Two programs 
championed by ARC, the Rural Health Clinics Act and the J-1 visa waiver program for foreign medical 
graduates can improve resource availability. For different reasons, both merit renewed attention in the health 
reform environment. The former addresses payment for primary healthcare providers and the latter addresses 
supply of healthcare providers to underserved areas. 
 
ARC encouragement of broadband communications to rural areas will also help with the technology needed 
to support contemporary health care delivery, thus expand resource access. Finally, encouragement of 
expanded roles for entry workers in health care labor force will be similarly beneficial. 
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