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▪ The rising rate of rural hospital closures

▪ Predicting financial distress and closure in rural hospitals

▪ Trends in risk of financial distress among rural hospitals

▪ Characteristics of communities served by hospitals at 
high Risk of financial distress

▪ Summary
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JRH article of the year
because of

Not this guy



What is a hospital closure?

▪ Sometimes difficult to identify because:

▪ Open, closed, open, closed

▪ No media coverage because it is a community non-event 
or part of a system reconfiguration

▪ Inpatient stays open, but ER closes, inpatient closes, but 
ER stays open, and other permutations

▪ Hospital is being replaced by a new facility

▪ For this study, we defined closure as permanent 
cessation of acute inpatient care
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2005-17 rural hospital closures:
Where were they?

80 rural hospitals have closed since January 2010

122 rural hospitals have closed since January 2005



2005-17 rural hospital closures:
When did they close?
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2010-17 rural hospital closures: 
Were they abandoned or converted?
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For example, this happened last month
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2005-17 rural hospital closures:
Were they in Medicaid expansion or non-expansion states?
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2005-17 rural hospital closures:
What were their Medicare payment classifications?
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2005-17 rural hospital closures:
What were their bed sizes?
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2005-17 rural hospital closures:
How rural were they?
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2005-17 rural hospital closures:
How far away is the next closest hospital?

A closure in August 2015 (Nye Regional in 
Tonopah, NV has 109 driving miles to the 
nearest hospital) is not pictured in the graph
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Market Factors

Small or declining 
populations

High unemployment 
(as high as 18%)

High or increasing 
uninsured patients

High proportion of 
Medicare and 
Medicaid patients

Competition in close 
proximity

Hospital Factors

Low daily census

Lack of consistent 
physician coverage

Deteriorating facility

Fraud, patient safety 
concerns, and poor 
management

Financial Factors

High and increasing 
charity care and 
bad debt

Severely in debt

Insufficient cash-
flow to cover 
current liabilities

Negative profit 
margin

2010-17 rural hospital closures:
Why did they close? (As reported by news media)



2005-17 rural hospital closures:
How bad was their financial performance and condition?
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In the year before they closed:

▪ Most hospitals were unprofitable, illiquid, and 
unable to service debt

▪ Most had less than:

▪ 150 FTEs, $10 million in salary expense, and 30% 
occupancy rate

▪ Negative or close to zero net income and net assets

▪ Most had already closed obstetrics



▪ Most closures in South (60%)

▪ Annual number of closures increasing until 2017 

▪ Most are CAHs and PPS hospitals

▪ Most are in states that have not expanded Medicaid

▪ Patients in affected communities are probably 
traveling between 5 and 30 or more miles to access 
inpatient care

▪ Most hospitals closed because of financial problems
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2005-17 rural hospital closures:
Summary 
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Here is the latest closure



And perhaps the one after that
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http://bit.ly/ruralclosures
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http://bit.ly/ruralclosures
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Key findings

Compared with other rural hospitals that were at high 
risk of financial distress, but remained open over the 
same time period (2005-15), closed rural hospitals:

▪ Had a smaller market share, despite being in areas 
with higher population density,

▪ Were located nearer to another hospital, and

▪ Were located in markets that had a higher rate of 
unemployment and a higher percentage of black and 
hispanic residents.
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Model of financial distress principles

Developed specifically for rural hospitals

Scientific approach: development and validation 

Used data publicly available for all rural hospitals

Goals for the model

1. Identify hospitals at risk for distress

2. Model should have high face validity

3. Model should be parsimonious and easy to understand
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Accounting basis of financial distress

Balance sheet equation:

o Total assets - Total liabilities = Equity

Income statement equation:

o Total revenue – Total expenses = Net income

And, assuming no dividends are paid out:

o Equity (t+1) = Equity (t) + Net income (t+1)

Therefore:

Profitability                       Growth in equity 

Unprofitability                  Decline in equity  
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Financial distress is defined as:

Unprofitability

• Negative cash 
flow margin

Equity decline

• >20% decline 
in net assets

Insolvency

• Negative net 
assets

Closure

• No longer 
provides 
inpatient care
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Increasing Signal Strength 

In some circumstances, there may not be financial distress
even though the markers suggest otherwise



2013 Rural hospitals with financial distress signals
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Financial distress signal Number Percent

Unprofitability:

Negative cash flow margin 537 24%

Equity decline:

>20% decline in net assets 355 16%

Insolvency:

Negative net assets 237 11%

Closure:

No longer provides inpatient care 14 0.6%
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Two years ago, could we have predicted hospitals
that are under financial distress today?

Financial distress signals Number Percent

0 signals 1524 68%

1 signal 425 19%

2 signals 204 9%

3 signals 99 4%

4 signals 5 0.2%

Total 2257 100%

2013 Rural hospitals with financial distress signals
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Model of rural hospital financial distress

Current Information

Financial Performance:
Profitability
Reinvestment
Benchmark performance

Government Reimbursement:
Medicare
Medicaid

Hospital Characteristics:
Ownership
Size

Market Characteristics:
Competition
Economic condition
Market size



Predictors of financial distress

Financial 
performance

• Profitability: total margin, two year change in total margin
• Reinvestment: Retained earnings as a percent of total assets
• Benchmark performance: Percent of benchmarks met over 

two years

Government 
reimbursement

• Medicare: CAH status
• Medicaid: Medicaid to Medicare fee index (KFF)

Hospital 
characteristics

• Ownership: Government/not-for-profit, for-profit
• Size: Net patient revenue (millions)

Market 
characteristics

• Competition: Log of miles to nearest hospital >100 beds and 
market share (if <25%)

• Economic condition: Log of poverty rate in the market area 
• Market size: Log of population in the market area
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“high but 
attainable 
financial 

performance”

Established 
by a large 
sample of 
informed 

practitioners

Focus on 
absolute vs. 

relative 
performance

Robust 
enough to 
apply to all 

rural 
hospitals

CAH-specific benchmarks



Benchmarks in the model
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•Equity financing >60%
•Debt service coverage >3 

times
•Long-term debt to 

capitalization <25%

• Average age of plant                           
<10 years

• Current ratio >2.3 times
• Days cash on hand >60 

days
• Days revenue in accounts 

receivable <53 days

• Total margin >3%
• Cash flow margin >5%
• Return on equity >4.5%
• Operating margin >2%

Profitability 
indicators

Liquidity 
indicators

Capital 
structure 
indicators

Cost 
indicator
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Average percentage 
of benchmarks met 
in 2012 and 2013

Number Percent

0%-19% 305 14%

20%-39% 538 24%

40%-59% 724 33%

60%-79% 507 23%

80%-100% 133 6%

Total 2207 100%

2012-13 Rural hospitals in US benchmark performance



▪ Distress is specified as a uni-dimensional index, with the 
probability of each event independent conditional on the 
index. 

▪ Given a value of the “Financial distress index”(FDI) the 
probability of each event differs only due to a constant 
determined by the overall prevalence of the event.

▪ The equation is specified as
Pr(𝑦𝑘ℎ,𝑡+2 = 1) = 𝑓(𝑋ℎ𝑡𝛽 + 𝜙𝑘)

where y is an indicator variable that equals one or zero 
depending on the value of one of the 4 markers of 
financial distress (indexed by k).

33

Model of rural hospital financial distress



Rates of Financial Distress Events in 2 Years by Predicted Risk 
Level Using Theta Scores
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Incomplete information

▪ System affiliation
▪ 50 shades of gray between wholly owned and independent

▪ Medical staff
▪ Number and type

▪ State and county government
▪ Sales taxes and local levies

▪ Community circumstances
▪ Fund-raising campaigns

▪ Recent changes
▪ Newsflash: The hospital CEO has resigned 

The impact 
on risk of 
financial 
distress may 
or may not 
be captured



Implication of incomplete information

▪ High risk

▪ Mid-high risk

▪ Mid-low risk

▪ Low risk
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With complete information, a hospital 
could be classified differently.

H H H H H H H H H H

H H H H H H H H H H
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Implication of high risk of financial distress

▪ If a hospital closes, it is highly probable that it was 
at high risk of financial distress, but…

▪ If a hospital is at high risk of financial distress, it is 
highly probable that it will not close.

▪ Why?  Closure is still a relatively rare event.
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Key Findings
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▪ The FDI model has high specificity and predictive power 
relative to existing methods used to evaluate financial 
health of rural hospitals.

▪ Rural hospitals identified as high risk by the FDI face a 
closure rate 4 times the rate observed for mid-high and 
28 times the rate observed for mid-low-risk hospitals.

▪ As the closure rate among rural hospitals continues to 
accelerate, future research should focus on the risk 
factors of closure among hospitals at high risk.
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Percentage of Rural Hospitals at High Risk of Financial Distress 
by Census Region, 2013-2016
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Percentage of Rural Hospitals at High Risk of Financial Distress 
by CMS Payment Type, 2013-2016
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Key Findings

▪ The proportion of rural hospitals at high risk of 
financial distress has increased from:

▪ 7.0% in 2015 to 8.1% in 2016, with the largest increases 
in the South and Northeast census regions (2.2 and 1.3 
percentage points respectively).

▪ 13% to 19% among Medicare Dependent Hospitals 
(MDH) and from 1% to 4% among Rural Referral Centers 
over the period 2013 to 2016.
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Characteristics of Communities Served by Hospitals 
at High Risk of Financial Distress

Erica L. Richman, PhD, MSW and

George H. Pink, PhD

Forthcoming
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Geographic distribution of rural hospitals at high risk of 
financial distress, 2017
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Race and ethnicity of residents in communities served by 
rural hospitals at high and not at high risk of financial distress
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Key Findings
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▪ Communities served by hospitals at high risk of financial 
distress have significantly higher percentages of residents 
who are black, did not graduate high school, and are 
unemployed.

▪ These communities also have significantly higher 
percentages of residents who report fair to poor health, 
living with inadequate social-emotional support, obesity, 
smoking, and a greater number of potential years of life lost.

▪ Because hospitals at high risk of financial distress are more 
likely to close or curtail services, these more vulnerable 
populations are at increased risk of losing access to some 
types of health care, exacerbation of health disparities, and 
loss of hospital and other types of local employment.



Summary

▪ Hospital closures will continue and occur relatively 
more frequently in disadvantaged communities.

▪ Financial distress is a complex phenomenon.

▪ Number of rural hospitals at high risk of financial 
distress is growing.

▪ 9% of rural hospitals are at high risk of financial 
distress.

▪ Emerging evidence that disadvantaged 
communities are more adversely affected by 
closures and financial distress.

47



North Carolina Rural Health Research Program
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Resources
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North Carolina Rural Health Research Program
http://www.shepscenter.unc.edu/programs-projects/rural-health/

Rural Health Research Gateway
www.ruralhealthresearch.org

Rural Health Information Hub
www.ruralhealthinfo.org/

National Rural Health Association
www.ruralhealthweb.org

National Organization of State Offices of Rural Health
www.nosorh.org

http://www.shepscenter.unc.edu/programs-projects/rural-health/
http://www.ruralhealthresearch.org/
http://www.raconline.org/
http://www.ruralhealthweb.org/
http://www.nosorh.org/

