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Background

In 2010, the most influential piece of healthcare legislation since

Medicaid was signed into law. The goals of Patient Protection and

Affordable Care Act (PPACA) include increased health coverage,

prohibiting denying coverage due to a preexisting condition, and

curbing skyrocketing health costs. Although several provisions of the

PPACA have sparked controversy, the lesser-known Section 3022

established a framework for creating a cost-saving health network

called an Accountable Care Organization (ACO).

Rather than using the traditional “fee for service” payment model,

ACOs are meant to be incentivized through shared savings, monetary

incentives, and to cut costs while maintaining or increasing patient

health (e.g. through preventative care, ambulatory and primary care).

Purpose

ACOs primarily focus on containing cost while keeping population

health above the health standards set by regulators. ACOs, when

analyzed using the “Triple Aim of Healthcare” framework, focus

primarily on the Value dimension of care. Through this framework,

increasing “Cost Containment” and maintaining “Quality of Care” would

in turn decrease “Access to Care”.

My research focused on analyzing if this has had a disproportional

effect on low-income population. The PPACA stipulates that ACOs can

be terminated if it is discovered they are intentionally avoiding at-risk

populations; however, they may unintentionally choose a structure that

underserves at-risk populations.

If ACOs are providing more care in high-income areas, this would be a

sign that there is a disconnect between the standards regulators are

setting and the economies ACOs face. If this cannot be rectified,

legislators may reconsider whether the ACO model is viable in future

iterations of US healthcare.

Methods

I cross-referenced NPI numbers of participating ACO physicians with public data on

primary care physician practices. Using practice addresses, I assigned each

physician to a ZIP code. After cleaning this data to remove duplicate physicians in

each ZIP code, I had an accurate count of physicians in each ZIP code. The

Dartmouth Institute for Health Policy and Clinical Practice has used patient data to

create Primary Care Service Areas (PCSAs). These geographic areas represent

where patients are likely to have access to primary care physicians. After querying

ZIP codes in each respective PCSAs, I could accurately count ACO-affiliated

physicians within a PCSA. I calculated two metrics to measure patient access to

care.

• Physician Density (Count of Physicians/PCSA Area in Square Miles)

• Physicians Per Capita (Count of Physicians/PCSA Patient Population)

Findings
Through the scatterplot matrix analysis, there were some interesting patterns 

such as:

• Several variables exhibited diametric regressions, depending on the metric used. 

• Households below 50% for the poverty line exhibited a strong positive correlation 

with physician density; part of this correlation might be attributed to large low-

income populations in cities.

In the second scatterplot matrix, I categorized each area by urban, suburban, 

and rural. Rural areas demonstrated the strongest positive correlation 

between both metrics. Some possible explanations for these results are:

• Geographic distance makes it difficult to build the strong networks of care 

required for ACOs to effectively care for at-risk populations.

• Within rural areas, towns may have higher income and contain regional medical 

centers.

• In rural areas, it is difficult for physicians to achieve economies of scale. 

Therefore, primary care physicians may have to offer a broader spectrum of care 

than their urban counterparts.

To visualize differences in access to care, I created PCSA Choropleths, 

mapping each variable over metropolitan areas. Below are Choropleths maps 

of New York City. Several interesting findings are:

• High contrast between the boroughs of Manhattan and Bronx.

• Newark, New Jersey, despite a lower income, has higher access to care in both 

metrics than the surrounding areas.
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Moving Forward

• Analyze urban, suburban, and rural 

split for other matrix variables.

• Control for populations in midsized 

towns to improve rural regression.

• Improve the accuracy of the split 

between suburban and urban areas. 

• Control for large medical centers and 

hospitals in small areas.

• Geocode ZIP code center and use 

coordinates to analyze access to 

care.

Note: All variables in scatterplot transformed by Natural Log to improve regressions.
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