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Figure 1. Colocalization of Majority Black Race and High Amputation Rate ZIP
Codes in 4 Selected U.S. Cities. Credit: Fanaroff et al., Journal of the American

1/4

https://www.ahajournals.org/doi/10.1161/JAHA.121.021456?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed


 

Heart Association, 2021

A lower extremity amputation in a patient with peripheral artery
disease—narrowing of the arteries that supply blood to the legs or
feet—is the culmination of years of failure by the U.S. health system.
Our study, published in the Journal of the American Heart Association,
shows that all too frequently, these failures affect Black people and those
of low socioeconomic status.

Amputation is the last step in a years-long process of the build-up of
atherosclerotic plaque in the arteries of the lower extremity.
Atherosclerotic plaque begins to develop in the teenage years, and
progresses through young adulthood and into middle age. It is spurred on
by well-known and treatable risk factors: high cholesterol, high blood
pressure, smoking, diabetes, lack of physical activity. Eventually,
arteries become so narrowed that patients may develop cramping and
pain in their legs with walking. Ultimately, the narrowing can progress to
the point that there is not enough blood supply to heal wounds and even a
small cut on the foot can lead to infection and the need for amputation.
At every stage along this decades-long journey, there are opportunities to
intervene and stop or slow the progression to amputation.

Prior studies have shown that people living in rural areas, especially poor
and non-white people, have higher rates of amputation. The lay press has
also focused on this population. The prevailing hypothesis is that
distance from subspecialty cardiovascular and peripheral artery disease
care, which is concentrated in urban centers, represents a key barrier for
these patients. However, less than 20% of Americans live in rural areas,
and geographic distance is only one of a number of barriers to health
care that may be faced by poor and non-white individuals.
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In our study, we looked at the rate of amputation per 100,000 Medicare
beneficiaries in all U.S. ZIP codes. We found that ZIP codes with lower
socioeconomic status or a greater proportion of Black residents had
higher amputation rates than ZIP codes with higher socioeconomic status
or a lower proportion of Black residents, whether these ZIP codes were
urban or rural. When we mapped amputation rates, we found that high
amputation rate ZIP codes colocalized with low income and majority
Black ZIP codes (Figure 1). West Philadelphia, for example, has
amputation rates comparable to those in rural Alabama, despite having a
major medical center nearby.

In West Philadelphia, and similar communities in other American cities,
geography may not be a barrier to excellent peripheral artery disease
care, but barriers still exist. Peripheral artery disease progresses over a
long time course, and barriers may exist at every stage of that process:
inadequate referral rates to peripheral artery disease specialists,
difficulty accessing pharmacy services or paying for prescriptions to
treat vascular risk factors, lack of safe spaces to walk or buy fresh fruits
and vegetables, and lack of education about the causes, symptoms, and
treatment of peripheral artery disease. Investment in the development
and implementation of scalable community-based resources, specifically
targeted to urban communities with high amputation rates—such as
community screening and education programs, home-based walking
programs, and collaborative efforts to improve the quality of medical
management in patients with or at risk for peripheral artery disease—are
needed to dismantle these barriers. Importantly, 80% of individuals who
undergo lower extremity amputation in the U.S. live in urban areas,
highlighting the importance of developing programs specifically targeted
to these communities.

The COVID-19 pandemic has highlighted the disparities in health
outcomes in urban communities with low socioeconomic status and high
proportions of Black residents, but these disparities existed long before
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the start of the pandemic. Taking these disparities seriously will require
investments to rebuild systems of care that too often fail poor individuals
living in urban areas.
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