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Abstract

Since 1970, the number of hospitals in the United States has declined dramati-
cally. Previous small scale studies, and research using data from the 1970s-80s
demonstrated that hospital closures occurred at disproportionately higher rates in
low-income and minority communities. This paper expands these findings, and
analyzes whether they hold today. Using data on hospital closures over the last
two decades compiled from Medicare cost reports and demographic and health
data from the census and CDC, we examine whether hospitals closed in demo-
graphically disadvantaged and high health need neighborhoods, in the twenty most
populous U.S. cities. We then study how access to hospitals has changed as a re-
sult of the shifting urban hospital landscape, and the implications of these changes
for health inequality.



1 Introduction

Hospital closures have been widespread in the United States in recent decades. The closure
of a hospital may reduce access to acute emergency and outpatient hospital services and accelerate
the movement of physicians out of an area where the hospital was located, resulting in a significant
reduction in access to care in those neighborhoods (Sager 2017). Previous studies suggest that
the geographical distribution of these closures may disproportionately affect high poverty areas,
areas with more non-white residents, and areas with higher health care needs, however these studies
are often dated or small-scale (McLafferty 1982; Thomas 2014). In this paper, we update and
expand previous research by examining the demographic and neighborhood health characteristics
associated with recent hospital closures in the 20 largest U.S. cities to determine whether these
closures still occur disproportionately in disadvantaged communities and whether they result in

health care deserts.

2 Background and Significance

Between 1975 and 2014, the number of hospitals in the U.S. decreased by approximately
20% (Statista 2018). In urban areas it is estimated that 46% of hospitals in major U.S. cities have
closed since 1970, and the majority of federally designated health professional shortage areas are
located in high poverty urban areas (Thomas 2014; Sager 2017). The past several decades have seen
declining demand for inpatient hospital beds. Total inpatient days in American hospitals in 2012
were 169,860,722, down from 179,043,949 in 2008, and occupancy rates have fallen from 77% in
1980 to just 60% in 2013. Furthermore, the rise in private insurance, Medicaid, and Medicare has
likely lowered demand for public hospitals to provide care for the uninsured, possibly fueling the
closure of public hospitals in particular. In the 52 largest U.S. cities in 1950, over 30% of all acute
care beds were in public hospitals, but by 1980 less than 15% of acute care beds in these cities
were located in public hospitals (Sager 1983). Improved drugs and technology, as well as Medicare
reimbursement policies, have led to a shift towards outpatient ambulatory care and a corresponding

reduction in hospital admissions and length of stay.

Hospital closures can have devastating effects on communities’ health and geographic ac-
cess to care. Minority residents and uninsured individuals experience the most increases in travel
time when safety-net hospitals or trauma centers close (Bazzoli et al. 2012; Hsia and Shen, 2011).
The closure of a local hospital often significantly reduces a community’s access to immediate, life-
saving emergency care. Delays in care due to increased transit time have been shown to result in
higher mortality rates following out-of-hospital myocardial infarction (Jena et al. 2017). Hospital-
based outpatient and ER services often function as safety nets for poor and minority residents, who

disproportionately use these services (Kangovi et al. 2013).



Though hospital closures have increased nationally, the uneven spatial distribution of these
closures has meant that the impact of closure has not been uniform. Several studies have found that
hospital closures are more common in areas with a larger number of non-white patients or patients
insured through Medicaid (Sager 1983; Sager 2017; Ko et al. 2014; Joynt et al. 2015). McLafferty
(1982) found that hospitals that closed in New York City were located in lower income neighbor-
hoods, neighborhoods with higher infant mortality rates, and neighborhoods where a larger percent-
age of the population was black. Whiteis (1992) found that the percent black in the communities
served was significantly associated with hospital closures. Jervis et al. (2012) found that inner-city

hospitals that closed were located in areas which had significantly larger non-white populations.

Work examining factors predicting emergency department (ED) closure and trauma center
closure has reached similar conclusions. Closed emergency departments were more likely to be
located in counties with a higher proportion of residents who were minorities, living in poverty,
and without health insurance (Hsia et al. 2011). Trauma centers located in counties with larger

non-white populations are at higher risk of closing (Shen et al. 2009).

Taken together, these findings suggest that hospital closures disproportionately affect minor-
ity, low SES, and high health need communities. However, much of the literature on neighborhood
characteristics and hospital closure looks at single cities rather than national trends, or rely on data
from the 1970s and 1980s. The health and demographic characteristics of neighborhoods and cities

more generally have shifted significantly since then, and different patterns may be evident today.

3 Data and Methods

Using data from the American Hospital Association Annual Survey of Hospitals, which tracks
hospital openings and closings, costs, and utilization (Annual Survey of Hospitals, 2018), we iden-
tify all hospitals in the 20 largest U.S. cities that closed, newly opened, and remained continuously
open between 2000 and 2015, along with the years in which they closed or opened. We then geocode
the hospitals using the ggmap package in R (Kahle and Wickham 2013). We calculate the distance
from each tract centroid to the nearest hospital in each year for which we have data on tract-level
characteristics using the sp and rgeos packages in R (Bivand and Rundel 2017; Pebesma and Bivand

2005).

Neighborhood demographic and socioeconomic characteristics at the census tract level are
drawn from the 2000 and 2010 censuses, and the American Community Survey for data in inter-
mediate years. Neighborhood characteristics include population size, racial and ethnic composition,
educational attainment of adults over age 25, the percent of the population above age 65, percent of

the population living below the poverty line, and percent of the population lacking health insurance.



To understand whether the current geographic distribution of hospitals relates to health need,
we use data from the 500 Cities Project. The 500 Cities Project is a collaboration between the CDC
and the Robert Wood Johnson Foundation with a goal of providing small-area estimates of health for
the 500 largest American cities. We use data on the prevalence of several chronic health conditions,
whose complications would require immediate access to a hospital, such as coronary heart disease

and stroke.

Our analytic strategy is summarized in Equation 1, where dist is the distance from the centroid
of tract i in year t, and X is a sociodemographic characteristic of tract i in year t. We will first
examine each sociodemographic characteristic X alone and then examine them together. The main
effect of time will test if average distance to hospitals has been increasing or decreasing in recent
decades. The term for the sociodemographic characteristics will test whether some communities
are disadvantaged in terms of their access to hospitals, and the interaction between time and the
sociodemographic characteristics will test whether inequalities in access to hospitals have widened

over time.

distyy = Bot + B1 Xy + Bat * Xy + ey (D

4 Preliminary Results and Expected Findings

Figure 1 reports evidence from exploratory data analysis. It shows continuously open, closed,
and newly opened hospitals in New York City between 1997 and 2017. We overlay these geocoded
hospitals with demographic characteristics at the census track level in 2000. From these maps, it
appears that there are pockets of inequality throughout the city, suggesting that any changes in the
hospital landscape are likely to impact neighborhoods differentially. In addition, the net change in

the number of hospitals is negative, confirming the general trend of hospital closures.

Future analyses will formally test the effect of hospital closures on neighborhood health in-
equality and expand the geographical scope to the twenty most populous American cities. In par-
ticular, we expect to find an overall trend of hospital closures, resulting in less access to hospitals,
as measured by distance. This metric is particularly crucial for health conditions demanding time-
sensitive interventions. Moreover, based on previous studies, we expect that closures will dispro-

portionately affect minority and high poverty areas, and areas with higher health needs.
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Figure 1: Hospital closures overlaid with demographic characteristics




References

Annual Survey of Hospitals. 2018. American Hospital Association. Retrieved August 10,
2018. (http://www.ahadata.com/aha-annual-survey-database-asdb/)

Bazzoli, G. J., Lee, W., Hsieh, H. M., and Mobley, L. R. (2012). The effects of safety net
hospital closures and conversions on patient travel distance to hospital services. Health services
research, 47, 129-150.

Bivand, Roger and Colin Rundel. 2017. Rgeos: Interface to Geometry Engine - Open Source
(’Geos).

Centers for Disease Control and Prevention, National Center for Chronic Disease Preven-
tion and Health Promotion, Division of Population Health. 500 Cities Project Data [online]. 2016
[accessed Oct 23, 2017]. URL: https://www.cdc.gov/500cities.

Centers for Medicare and Medicaid Services. 2018. Cost Report Data Files
Overview Updated for 2018Q1. Retrieved (https://www.cms.gov/Research-Statistics-Data-and-
Systems/Downloadable-Public-Use-Files/Cost-Reports/).

Hsia, Renee Y., Arthur L. Kellermann, and Yu-Chu Shen. 2011. Factors Associated with
Closures of Emergency Departments in the United States. Jama 305(19):197885.

Hsia, Renee Yuen-Jan and Yu-Chu Shen. 2011. Rising Closures of Hospital Trauma Centers
Disproportionately Burden Vulnerable Populations. Health Affairs 30(10):191220.

Jena, Anupam B., N. Clay Mann, Leia N. Wedlund, and Andrew Olenski. 2017. Delays
in Emergency Care and Mortality during Major US Marathons. New England Journal of Medicine
376(15):144150.

Jervis, Kathryn J., Gerson M. Goldberg, and Alan C. Cutting. 2012. Inner-City Hospital
Closures: Financial Decision or Impediment to Access? Journal of Health Care Finance 38(3):2239.

Joynt, K. E., Chatterjee, P., Orav, E. J., and Jha, A. K. (2015). Hospital closures had no
measurable impact on local hospitalization rates or mortality rates, 200311. Health Affairs, 34(5),
765-772.

Kahle, David and Hadley Wickham. 2013. Ggmap: Spatial Visualization with Ggplot2. The
R Journal 5(1):14461.

Kangovi, S., Barg, F. K., Carter, T., Long, J. A., Shannon, R., and Grande D. (2013). Un-
derstanding why patients of low socioeconomic status prefer hospitals over ambulatory care. Health
Affairs, 32(7), 1196-1203.

Ko, Michelle, Kathryn Pitkin Derose, Jack Needleman, and Ninez A. Ponce. 2014. Whose
Social Capital Matters? The Case of U.S. Urban Public Hospital Closures and Conversions to Private
Ownership. Social Science & Medicine 114:18896.

MACPAC. “"Medicaid Hospital Payment: A Comparison Across States and to Medicare.”
2017. Retrieved May 12, 2018. (https://www.macpac.gov/wp-content/uploads/2017/04/Medicaid-
Hospital-Payment-A-Comparison-across-States-and-to-Medicare. pdf)

McLafferty, Sara. 1982. Neighborhood Characteristics and Hospital Closures: A Comparison
of the Public, Private and Voluntary Hospital Systems. Social Science & Medicine 16(19):166774.

NYC Department of City Planning. n.d. NYC Population: Decennial Census - Census 2000.
Retrieved May 14, 2018 (http://wwwl.nyc.gov/site/planning/data-maps/nyc-population/census-
2000.page)

Pebesma, Edzer and Roger Bivand. 2005. Classes and Methods for Spatial Data in R. R
News 5(2).

Sager, Alan. 2017. Causes and Consequences of U.S. Urban Hospital Closings and Recon-
figurations, 1936 - 2010. Retrieved March 18, 2018.



Sager, Alan. 1983. Why Urban Voluntary Hospitals Close. Health Services Research
18(3):451.

Shen, Yu-Chu, Renee Y. Hsia, and Kristen Kuzma. 2009. Understanding the Risk Factors of
Trauma Center Closures: Do Financial Pressure and Community Characteristics Matter? Medical
Care 47(9):968.

Statista.  2018. Total Hospitals Number U.S. 1975-2015 — Statistic. Statista. Re-
trieved March 18, 2018 (https://www.statista.com/statistics/185843/number-of-all-hospitals-in-the-
us-since-2001/).

Thomas, Lillian. 2014. Poor Health — Special Report - Hospitals, Doctors Mov-
ing out of Poor City Neighborhoods to More Affluent Areas. Journal Sentinel, June 14. Re-
trieved March 18, 2018 (http://archive.jsonline.com/news/health/hospitals-doctors-moving-out-of-
poor-city-neighborhoods-to-more-affluent-areas-b99284882z1-262899701.html).

Whiteis, David G. 1992. Hospital and Community Characteristics in Closures of Urban Hos-
pitals, 1980-87. Public Health Reports 107(4):409.



	Introduction
	Background and Significance
	Data and Methods
	Preliminary Results and Expected Findings

