
Predictors of Financial Distress Among Private U.S. Hospitals

Samuel J. Enumah, MD,
Brigham and Women’s Hospital, Harvard Medical School, 75 Francis Street, CA-034, Boston, MA 
02115

David C. Chang, PhD, MPH, MBA [Associate Professor of Surgery]
Massachusetts General Hospital, Harvard Medical School, Codman Center for Clinical 
Effectiveness in Surgery, 165 Cambridge Street, Suite 403, Boston, MA 02114

Abstract

Background: Hospitals are closing after poor financial performance leaving many patients 

without access to medical care. Identifying the factors associated with financial distress offers 

hospitals avenues for potential intervention to avoid bankruptcy and closure.

Materials and Methods: We performed a retrospective analysis of private U.S. hospitals’ 

financial information from 2011 to 2018. A mixed effects logistic regression model was used with 

the primary outcome as hospital financial distress (based on the Altman Z-score).

Results: Our sample included 2,720 private hospitals contributing a total of 20,022 hospital-year 

observations. The proportion of hospitals experiencing financial distress each year ranged from 

22.0% to 24.3%. For-profit status was associated with an increased odds of financial distress 

(adjusted odds ratio (aOR), 4.36 [95% Confidence Interval (CI) 3.05 – 6.24]) as compared to 

non-profit status. A higher share of hospital revenue from Medicaid was also associated with 

increased odds of financial distress (aOR for the highest quartile, 2.28 [95% CI 1.73 – 3.00]) as 

compared to the lowest quartile. A higher case mix index (aOR for the highest quartile, 0.32 [95% 

CI 0.23 – 0.46]) and an increased share of hospital revenue from outpatient services (aOR for 

the highest quartile, 0.34 [95% CI 0.23 – 0.49]) were associated with decreased odds of financial 

distress as compared to their respective lowest quartiles.
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Conclusions: A significant proportion of private U.S. hospitals experience financial distress. 

Increasing case complexity and the proportion of patient revenue from outpatient services may 

represent avenues to avoid financial distress.
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Introduction

In 2019, twenty-two hospitals declared bankruptcy.1 Hospitals face a rapidly changing 

financial environment with frequent modifications to payment processes, market forces, 

insurance coverage, and reimbursement, and evolutions in medical and surgical care require 

increasingly large amounts of financial investment from hospitals to consistently deliver 

high quality care. Given these challenges, many hospitals struggle to generate enough 

income to sustain and improve their operations. While health care broadly represents 

an economically stable industry on a national scale, local market forces and changes 

in regulation and reimbursement can quickly move hospitals from financial stability to 

financial distress.

Financial distress does not have a precise definition but broadly indicates that an 

organization is unable to meet its financial obligations.2 When faced with financial distress, 

organizations aim to identify and execute strategies that avoid sustained insolvency and 

subsequent bankruptcy. These measures often include eliminating services (e.g. specialty 

care), reducing the employee workforce, and cutting investment in existing or planned 

projects. Both the direct costs (e.g. legal and management fees) and indirect costs (e.g. 

higher interest rates, negatively impacted bond ratings) of financial distress can lead 

to additional financial problems and can occur even if bankruptcy is avoided. If a 

hospital’s efforts are unsuccessful in reversing the downward trend in financial performance, 

bankruptcy becomes a likely outcome, and many hospitals eventually close.3

Between 2011 and 2019, more hospitals closed than opened.4,5 Of the sixty-nine hospitals 

that ceased providing inpatient services during fiscal years 2018 and 2019, a majority 

claimed financial reasons as a main cause for closure.5 Unfortunately, evidence suggests that 

the rate of hospital closure is rising.6 Hospital closures leave many patients without access to 

essential health care services.7–9 The individual and economic impacts of hospital closures 

offer evidence that the consequences of closure can be catastrophic for many communities.10

While recent studies offer insight into rural hospital financial distress,11–14 less is known 

about the financial challenges facing private for-profit and non-profit hospitals. An 

understanding of the factors associated with hospital financial distress may help managers 

and policymakers identify at-risk hospitals and adjust management practice and health 

policy provisions to reduce the likelihood of hospital bankruptcy and closure. While 

financial distress from poor financial performance may drive many hospital closures, the 

specific factors associated with financially distressed private hospitals and the differences 

between for-profit and non-profit hospitals are less well known. The objective of this study 
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was to identify associations between financial distress and the hospital characteristics of 

private U.S. hospitals.

Methods

Data

We used the Medicare Cost Reports from the Healthcare Cost Report Information System 

(HCRIS) for years 2011 to 2018 extracted from the RAND Corporation Hospital Data 

Tool.15–17 Additionally, we used the Dartmouth Atlas to link the hospital zip code to the 

hospital referral region.18 Our population included general private short-term acute care 

hospitals. We excluded federal and state government hospitals. We excluded long-term, 

psychiatric, and pediatric hospitals. We excluded critical access hospitals as these represent 

small (less than 25 acute care inpatient beds) rural hospitals that receive a different 

cost-based reimbursement from CMS.19 To avoid the spillover effect of inconsistent 

ownership status, only hospitals that kept the same ownership (―for-profit‖ or ―non-

profit‖) throughout the entire study period were included in the analysis. Details of the 

exclusion criteria and number of missing values are included in the Appendix (see Figure 

A.1).

Variables

Financial distress, based on the modified annual Altman Z-score, was the main dependent 

variable. Financial distress represents a state of poor financial health and indicates that 

an organization is at risk of default and unable to meet its financial obligations. The 

Altman Z-score is a common tool that has been used across multiple industries to predict 

the likelihood of financial distress and bankruptcy.20,21 A modified version of Altman 

Z-score was validated in the health care industry to predict the likelihood of bankruptcy 

filing for hospitals.22–24 While previous research focused on a negative operating margin 

as an indicator of poor financial health,25 the modified Altman Z-score offers a more 

complete picture of an organization’s financial health than revenue or operating margins 

alone by incorporating four financial ratios: liquidity, profitability, efficiency, and leverage. 

The modified Altman Z-score formula for financial distress is: Z = 6.56*X1 + 3.26*X2 

+ 6.72*X3 + 1.05*X4 where X1 = working capital / total assets, X2 = retained earnings / 

total assets, X3 = earnings before interest and taxes / total assets, and X4 = total equity / 

total liabilities.26 An annual Z-score measure was calculated based on the yearly information 

in each cost report (see Additional Methods in the Appendix). Consistent with previous 

literature, hospitals were defined as financially distressed if the Altman Z-score was less 

than 1.8 and healthy if the Z-score greater than or equal to 1.8.24

The main independent variables included ownership, occupancy, case mix index, Medicaid 

payor mix, and outpatient mix. Ownership was defined as for-profit or non-profit. 

Occupancy was defined as total inpatient days divided by the bed-days available during 

the cost period. The case mix index is a CMS reported measure of clinical complexity 

and resource needs of all discharges.27 Medicaid revenue was defined as the sum of 

Medicaid reimbursement revenue and Medicaid Disproportionate Share Hospital (DSH) 

payments. Medicaid payor mix was constructed by dividing Medicaid revenue by operating 
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revenue. Outpatient mix was constructed by dividing outpatient revenue by total patient 

revenue. Additional covariates included rurality, teaching hospital status, bed size, and 

the Herfindahl-Hirschman Index. Rurality was constructed as a binary variable from the 

core based statistical area codes. Teaching status was coded as a binary variable, and a 

hospital was classified as a ―teaching hospital‖ if it was involved in training residents in 

an approved Graduate Medical Education program. Based on the number of beds, hospitals 

were grouped into one of four categories (1–99, 100–199, 200–299, or ≥ 300 beds). Since 

competitive market dynamics may affect hospital financial performance, we included the 

Herfindahl-Hirschman Index (HHI), a measure of market concentration, as a covariate. 

The Herfindahl-Hirschman Index was calculated by squaring the share of each hospital 

discharge-equivalents by year and hospital referral region and then summing these results.28 

Each hospital was placed into one of three HHI groups with increasing degrees of market 

concentration: Unconcentrated (0 – 0.15), Moderately Concentrated (0.16 – 0.25), and 

Highly Concentrated (0.26 – 1.0).29

For financial metrics, the annual operating revenue, operating expenses, and net profit 

were extracted. Operating profit was calculated by subtracting operating expenses from 

operating revenue. We adjusted these financial variables by dividing their values by the 

discharge equivalents for each year. Discharge equivalents are a measure of hospital output 

that incorporates both inpatient and outpatient care.30 Operating margin was calculated 

by dividing operating profit by operating revenue. Total margin was extracted as a 

comprehensive measure of profitability that includes revenue from core operations as well as 

other income (e.g. investments, non-patient care activities). Total margin was defined as net 

profit divided by total revenue. All dollar values were converted to 2018 U.S. dollars.31

Statistical Analysis

We compared unadjusted hospital characteristics by for-profit status. For categorical 

variables, we used Pearson’s chi-square test. For continuous variables, we performed 

quantile regression analysis of both financial and non-financial variables to test the equality 

of median values.32 As previously described for hospital financial data, quantile regression 

does not assume normal distribution of the variable or equal variance between groups and 

allows for accurate estimation of the absolute difference in median values between groups 

with untransformed values (e.g. hospital finances).33

For the regression analysis, a mixed model was used because the panel dataset includes 

annual sampling from a nearly identical set of hospitals, and observations are not 

independent of each other. Our mixed effects logistic regression model focused on all private 

hospitals with financial distress as the dependent variable. We included fixed year effects 

to account for time-varying trends. We included random hospital effects to account for the 

correlation between observations from the same hospital across different years. We included 

random state effects to account for correlated factors (e.g. similar geographic markets and 

state reimbursement policies) among hospitals from the same state. Random slopes were not 

included. For the independent variables, the reference groups were as follows: non-profit 

ownership, urban location, non-teaching hospital, bed group (1–99 beds), unconcentrated 

HHI, and the lowest quartiles of case mix index, occupancy, Medicaid payor mix, and 
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outpatient mix. Additional regressions were performed post-hoc for sub-populations of 

for-profit and non-profit hospitals. The Massachusetts General Hospital Institutional Review 

Board did not require review of this study because the research did not involve personally 

identifiable information from human participants. A two-tailed p value less than .05 was 

considered statistically significant. All analyses were performed using Stata, version 15.1 

(StataCorp, College Station, Texas).

Results

A total of 20,022 hospital-years from 2,720 unique hospitals were included with 84.1% of 

hospitals contributing data in all eight years (see Table A.1 in the Appendix). For calendar 

year 2018, the general hospital characteristics are included in Table 1. In 2018, a higher 

proportion of for-profit hospitals experienced financial distress as compared to non-profit 

hospitals (32.3% vs. 18.1%, p < .001). For-profit hospitals received a smaller share of their 

revenue from Medicaid services as compared to non-profit hospitals (7.5% vs. 8.5%, p = 

.003). Between 2011 and 2018, the proportion of distressed hospitals ranged from 22.0% to 

24.3% (see Figure A.2 in the Appendix). Regarding the components of financial distress, 

the median values for X1 (working capital to total assets) and X3 (earnings before interest 

and taxes to total assets) ratio were higher for for-profit hospitals as compared to non-profit 

hospitals (X1: 0.17 vs. 0.12, p < .001; X3: 0.13 vs. 0.04, p < .001). The median X4 ratio 

(total equity to total liability) was lower within for-profit hospitals as compared to non-profit 

entities (0.02 vs. 1.39, p < .001).

During the study period, the proportion of distressed for-profit hospitals ranged from 30.7% 

to 38.4% whereas the proportion of distressed non-profit hospitals ranged from 17.0% 

to 19.3% (Figure 1). Between 2011 and 2018, the median annual operating revenue per 

discharge equivalent ranged from $14,096 to $15,391 among for-profits and from $14,611 

to $15,818 among non-profits, and the median annual operating expense per discharge 

equivalent ranged from $12,925 to $13,985 among for-profits and from $13,814 to $14,921 

among non-profits (see Figure A.3 in the Appendix). The median annual operating profit per 

discharge equivalent ranged from $1,022 to $1,336 among for-profits and from $577 to $760 

among non-profits (see Figure A.4). The median annual operating margin ranged from 6.9% 

to 8.6% among for-profits and from 4.0% to 4.6% among non-profits, and the median annual 

total margin ranged from 6.7% to 8.6% among for-profits and from 4.0% to 5.1% among 

non-profits (Figure A.5 in the Appendix).

Three generalized linear mixed models were created for (1) all hospitals, (2) for-profit 

hospitals, and (3) non-profit hospitals with financial distress as the dependent binary 

outcome variable. In the first model of all hospitals, for-profit status was independently 

associated with increased odds of financial distress as compared to non-profit status 

(adjusted odds ratio [aOR], 4.36 [95% CI 3.05 – 6.24], Figure 2, see Appendix Table 

A.2 for full model). A higher share of hospital revenue from Medicaid was also associated 

with increased odds of financial distress (aOR for the highest quartile, 2.28 [95% CI 1.73 

– 3.00]). In contrast, a higher number of hospital beds (aOR for hospitals with ≥ 300 beds, 

0.19 [95% CI 0.12 – 0.31]), a higher case mix index (aOR for the highest quartile, 0.32 

[95% CI 0.23 – 0.46]), higher occupancy (aOR for the highest quartile, 0.31 [95% CI 0.22 
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– 0.43]), and increased outpatient mix (aOR for the highest quartile, 0.34 [95% CI 0.23 

– 0.49]) were associated with decreased odds of financial distress as compared to their 

respective reference groups.

Among for-profit hospitals, a higher number of hospital beds (aOR for hospitals with ≥ 300 

beds, 0.15 [95% CI 0.06 – 0.37]), a higher case mix index (aOR for the highest quartile, 

0.17 [95% CI 0.10 – 0.29]), and higher occupancy (aOR for the highest quartile, 0.38 [95% 

CI 0.21 – 0.67]) were associated with decreased odds of financial distress as compared to 

their respective reference groups (Table 2). A larger share of hospital revenue from Medicaid 

services was associated with increased odds of financial distress as compared to the lowest 

quartile of Medicaid mix (aOR, 1.62 [95% CI 1.04 – 2.54]).

Among non-profit hospitals, hospitals with ≥ 300 beds (aOR, 0.15 [95% CI 0.08 – 0.27]), 

a higher case mix index (aOR for the highest quartile, 0.47 [95% CI 0.29 – 0.76]), higher 

occupancy (aOR for the highest quartile, 0.26 [95% CI 0.17 – 0.40]), increased outpatient 

mix (aOR for the highest quartile, 0.19 [95% CI 0.12 – 0.32]), and moderate market 

concentration (aOR, 0.62 [95% CI 0.41 – 0.93]) were associated with decreased odds of 

financial distress as compared to their respective reference groups. A larger share of hospital 

revenue from Medicaid services was associated with increased odds of financial distress as 

compared to the lowest Medicaid mix quartile (aOR, 2.65 [95% CI 1.87 – 3.77]).

Discussion

Our study reveals that nearly one-fourth of private hospitals experience financial distress 

each year, and for-profit private hospitals are at even greater risk of financial distress than 

their non-profit counterparts. Our analysis suggests that for-profit status is independently 

associated with hospital financial distress.

Our findings are consistent with prior literature. A previous study demonstrated that 27% 

of all U.S. acute care hospitals experience negative operating margins.34 Our analysis 

suggests that a narrow focus on profit margins may provide an incomplete picture of 

a hospital’s financial health. While for-profit hospitals had higher margins than their non-

profit counterparts in our study, a higher proportion of for-profit hospitals experienced 

financial distress. The increased probability of for-profit hospitals experiencing financial 

distress may be related to higher levels of debt relative to equity given the lower equity to 

debt ratio within for-profits compared to non-profits. For-profit entities may not have access 

to certain sources of capital (e.g. endowments) that are available to non-profit hospitals, and 

for-profit entities may increase their debt burden to compensate. Our overall findings are 

consistent with other recent studies on predictors of financial distress in rural13 and acute 

care23 hospitals. A recent study of 310 public and private acute care hospitals in Texas 

demonstrated that 14% to 16% of acute care hospitals experienced financial distress, and 

distressed hospitals had fewer beds, less outpatient revenue, and lower patient acuity. Our 

study focused exclusively on private hospitals, included a larger sample size of hospitals 

across the U.S., and more years of data sampling, and these differences may explain why our 

proportion of distressed hospitals is higher.
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Our findings that a higher case mix index, higher occupancy, and a higher outpatient mix 

protect against financial distress are consistent with previous literature.4,5,13 Hospitals that 

provide more complex and resource-intensive care may capture reimbursement opportunities 

that other hospitals miss. Hospitals that consistently maintain higher levels of occupancy 

would have a higher likelihood of receiving and forecasting consistent revenue. Hospitals 

with a greater share of outpatient services may gain financial stability through improved 

efficiency. In contrast, an increased risk of financial distress was seen among hospitals with 

a higher proportion of operating revenue from Medicaid payments, and this finding is not 

surprising given that Medicaid and Medicare reimbursements are generally below private 

insurance rates.35,36

Stratifying the private hospital population by for-profit and non-profit status revealed that 

case mix index and occupancy remained drivers of decreased odds of distress in both groups, 

but differences emerged regarding market competition. A protective effect of decreased 

market competition was evident for non-profit hospitals in moderate concentration settings, 

but these findings were not seen among for-profit hospitals. Previous work identified 

that hospitals in increasing competitive environments had higher risks of closure.37,38 As 

hospitals open, close, and merge with larger health systems, hospitals—particularly non-

profits—may need to constantly re-evaluate their local market competition to better assess 

their financial health and long-term outlook.

Our study includes notable limitations. First, this study was retrospective and limited to 

hospitals that report data to the HCRIS, and sampling bias may be present. Our study 

did not include the private hospitals that did not submit Medicare Cost Reports. Second, 

there may be multiple years of data from certain hospitals and only limited years of 

data from other hospitals with variation among these groups in the spectrum of financial 

performance creating the possibility of skewed findings. We acknowledge that hospitals 

could have either not reported or closed, and our data do not provide sufficient granularity 

to determine different closure rates among for-profit and non-profit entities. Reassuringly, 

most hospitals (84%) provided data for all eight years. Third, HCRIS has the known 

limitation of incomplete data. However, the percent of missing data was low for the variables 

included in the analysis. Fourth, our analysis was limited to private hospitals and may not 

be generalizable. Previous studies of hospital financial distress often included government, 

critical access hospitals, or rural hospitals, and our findings may not be generalizable 

to these other hospital populations. Fifth, data were not consistently available regarding 

hospitals’ interest expenses related to their liabilities. Interest expense would offer insight 

into the annual financial burden associated with existing liabilities. Unfortunately, more than 

50% of values were missing for interest expense payments in the database. Given the large 

degree of missing data, we were unable to include this variable as a potential covariate in our 

financial distress model.

Our findings have important research and policy implications. Future research should 

expand on the types of services and interventions that may help hospitals avoid financial 

distress. Certain service lines and health system affiliation may offer different financial 

advantages among certain hospital environments, and further clarification on the type and 

degree of financial protection provided may help hospital managers identify strategies 
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for financial solvency. Our findings highlight how occupancy plays an outsized role in 

the financial viability of our health care system. Policy leaders may need to consider 

introducing legislation that decouples a hospital’s financial vulnerability from its occupancy. 

Additionally, policymakers should consider legislative measures to support financially 

struggling hospitals by increasing Medicaid’s baseline reimbursement rates and by avoiding 

cuts to DSH payments. Over the past decade, government policy aimed to reduce Medicaid 

DSH payments.39 However, research suggests that substantial variability exists across 

states in the degree to which these reimbursements cover costs. After accounting for 

DSH payments, hospitals in high-paying states received reimbursement at 130% of costs, 

but hospitals in low-paying states only received 81% of Medicaid costs.40 Additional 

analysis suggests that Medicaid reimbursement with DSH payments may only cover 94% of 

Medicaid costs,41 which leaves many hospitals without financial incentives to provide care 

for this vulnerable population. Additional government support may not only help increase 

access to care for Medicaid patients,42 but also may help hospitals—particularly those 

providing care to underserved populations—avoid financial distress and closure.

Conclusions

In conclusion, a higher proportion of for-profit hospitals experience financial distress as 

compared to non-profit hospitals. Across multiple systems and geographies, hospitals remain 

at risk for financial failure and subsequent bankruptcy and closure. The evolving landscape 

of financial reimbursement for health care services creates uncertainty around which 

hospitals will be able to survive any significant stress to the health care system. Additional 

models to identify factors associated with financial distress may allow for hospitals to detect 

evolving risks in their financial position and to intervene before insolvency arises.
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Highlights

• A significant proportion of private hospitals experience financial distress

• For-profit status was associated with an increased risk of financial distress

• A higher share of Medicaid revenue was associated with increased odds of 

distress
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Figure 1: Proportion of For-Profit and Non-Profit Hospitals Experiencing Financial Distress.
Source: Authors’ analysis of Healthcare Cost Reports, 2011–2018.

Notes: Chi-square tests were performed comparing the proportion of distressed hospitals in 

each year by ownership status, and comparisons were statistically significant (p < .001) in 

each year demonstrating a higher proportion of for-profit hospitals in distress as compared to 

non-profit hospitals.
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Figure 2: Factors Associated with Financial Distress in Private Hospitals
Source: Authors’ analysis of Healthcare Cost Reports, 2011–2018.

Notes: Forest plot showing the adjusted odds ratios from the mixed effects logistic 

regression model with financial distress as the dependent variable. For Case Mix Index, the 

median value in each quartile was 1.23 (lowest), 1.46 (second), 1.64 (third), 1.94 (highest). 

For occupancy, the median value in each quartile was 27% (lowest), 46% (second), 61% 

(third), and 75% (highest). For Medicaid Payor Mix, the median value in each quartile 

was 3.1% (lowest), 7.2% (second), 11.1% (third), and 19.2% (highest). For Outpatient Mix, 

the median value in each quartile was 35% (lowest), 48% (second), 59% (third), and 72% 

(highest). For Herfindahl-Hirschman Index, unconcentrated was 0.00 – 0.15 [reference], 

moderate was 0.15 – 0.25, and high was 0.26 – 1.00.

* p < .05

** p < .001
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Table 1:

Characteristics of For-Profit and Non-Profit U.S. Hospitals in 2018

For-Profit Non-Profit P Value

No. Hospitals 702 1730

General Characteristics No. Summary No. Summary

Rural, no. (%) 702 44 (6.3) 1730 92 (5.3) .36

Teaching Hospital, no. (%) 702 165 (23.5) 1730 757 (43.8) < .001

Hospital Bed Size, no. (%) 702 1729 < .001

 1 – 99 341 (48.6) 521 (30.1)

 100 – 199 193 (27.5) 488 (28.2)

 200 – 299 91 (13.0) 291 (16.8)

 ≥ 300 77 (11.0) 429 (24.8)

Case Mix Index (median, IQR) 697 1.57 (1.32 – 1.84) 1725 1.55 (1.38 – 1.74) .02

Occupancy (median, IQR) 698 41.3 (25.4 – 61.8) 1727 58.2 (42.9 – 70.4) < .001

Medicaid Payor Mix (median, IQR) 673 7.5 (3.5 – 12.6) 1713 8.5 (5.4 – 12.9) .003

Outpatient Mix (median, IQR) 700 53.4 (40.9 – 67.5) 1722 57.1 (46.6 – 68.5) < .001

Herfindahl-Hirschman Index, no. (%) 700 1729 .67

 Unconcentrated 383 (54.7) 912 (52.8)

 Moderate Concentration 147 21.0) 375 (21.7)

 High Concentration 170 (24.3) 442 (25.6)

Financially Distressed, no. (%) 702 227 (32.3) 1730 313 (18.1) < .001

X1: Working Capital / Total Assets (median, IQR) 702 0.17 (0.03 – 0.31) 1730 0.12 (0.04 – 0.26) < .001

X2: Retained Earnings / Total Assets (median, IQR) 702 0.64 (0.15 – 1.19) 1730 0.60 (0.39 – 0.79) .12

X3: Earnings Before Interest and Taxes / Total Assets (median, IQR) 702 0.13 (−0.02 – 0.31) 1730 0.04 (−0.01 – 0.09) < .001

X4: Total Equity / Total Liabilities (median, IQR) 702 0.02 (−1.25 – 1.38) 1730 1.39 (0.56 – 3.25) < .001

Source: Authors’ analysis of Healthcare Cost Reports, 2011–2018

Notes:

*
Represents the p value of chi-square tests for categorical variables and the p values of quantile regressions to test the equality of medians for 

continuous variables. Abbreviations: IQR = interquartile range. Medicaid Payor Mix represents Medicaid revenue as a percentage of operating 
revenue. Outpatient Mix represents outpatient revenue as a percentage of total patient revenue. Herfindahl-Hirschman Index represents the sum of 
the square of each hospital’s share of discharges in the hospital referral region. The categories were unconcentrated (0 – 0.15), moderate (0.15 – 
0.25), and high (0.26 – 1.0).
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Table 2:

Factors Associated with Financial Distress: For-Profit and Non-Profit Hospitals

For-Profit Non-Profit

No. Hospitals 789 1,844

No. Hospital-Years 5,517 13,847

Variable aOR (95% CI) P Value aOR (95% CI) P Value

Year

 2012 0.81 (0.58 – 1.15) .24 1.05 (0.8 – 1.37) .72

 2013 0.84 (0.60 – 1.19) .33 0.91 (0.69 – 1.19) .49

 2014 0.71 (0.50 – 1.02) .06 1.08 (0.82 – 1.43) .57

 2015 0.74 (0.52 – 1.06) .10 1.23 (0.93 – 1.62) .15

 2016 0.65 (0.45 – 0.94) .02 1.42 (1.06 – 1.89) .02

 2017 0.72 (0.50 – 1.04) .08 1.36 (1.01 – 1.82) .04

 2018 0.87 (0.60 – 1.27) .47 1.47 (1.09 – 1.98) .01

Rural 1.43 (0.52 – 3.95) .49 0.32 (0.14 – 0.74) .01

Teaching Hospital 1.03 (0.62 – 1.71) .91 1.21 (0.83 – 1.75) .33

Hospital Bed Size

 1 – 99 1.00 [Reference] 1.00 [Reference]

 100 – 199 0.97 (0.59 – 1.6) .90 0.53 (0.36 – 0.79) .002

 200 – 299 1.11 (0.57 – 2.15) .77 0.27 (0.16 – 0.45) < .001

 ≥ 300 0.15 (0.06 – 0.37) < .001 0.15 (0.08 – 0.27) < .001

Case Mix Index, quartile †

 Lowest 1.00 [Reference] 1.00 [Reference]

 Second 0.45 (0.30 – 0.67) < .001 0.71 (0.52 – 0.95) .02

 Third 0.32 (0.20 – 0.51) < .001 0.49 (0.33 – 0.72) < .001

 Highest 0.17 (0.10 – 0.29) < .001 0.47 (0.29 – 0.76) .002

Occupancy, quartile ‡

 Lowest 1.00 [Reference] 1.00 [Reference]

 Second 0.86 (0.60 – 1.23) .42 0.54 (0.39 – 0.75) < .001

 Third 0.48 (0.30 – 0.77) .002 0.36 (0.24 – 0.53) < .001

 Highest 0.38 (0.21 – 0.67) .001 0.26 (0.17 – 0.40) < .001

Medicaid Payor Mix, quartile §

 Lowest 1.00 [Reference] 1.00 [Reference]

 Second 1.40 (0.97 – 2.01) .07 1.39 (1.05 – 1.84) .02

 Third 1.29 (0.86 – 1.92) .22 1.62 (1.19 – 2.21) .002

 Highest 1.62 (1.04 – 2.54) .03 2.65 (1.87 – 3.77) < .001

Outpatient Mix, quartile ¶

 Lowest 1.00 [Reference] 1.00 [Reference]

 Second 0.91 (0.61 – 1.35) .64 0.48 (0.35 – 0.66) < .001
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For-Profit Non-Profit

No. Hospitals 789 1,844

No. Hospital-Years 5,517 13,847

Variable aOR (95% CI) P Value aOR (95% CI) P Value

 Third 0.68 (0.42 – 1.10) .12 0.29 (0.19 – 0.43) < .001

 Highest 0.75 (0.43 – 1.32) .32 0.19 (0.12 – 0.32) < .001

Herfindahl-Hirschman Index

 Unconcentrated 1.00 [Reference] 1.00 [Reference]

 Moderate Concentration 1.38 (0.84 – 2.27) .20 0.62 (0.41 – 0.92) .02

 High Concentration 0.90 (0.52 – 1.58) .73 0.67 (0.44 – 1.07) .07

Intercepts

 Random Intercept Variance: Hospital 7.86 (6.57 – 9.40) 9.27 (8.16 – 10.52)

 Random Intercept Variance: State 0.58 (0.17 – 1.99) 0.49 (0.25 – 0.97)

Overall Wald Chi-Square Test
133.73

**
203.29

**

Abbreviations: aOR = adjusted odds ratio, CI = confidence interval

†
The median value in each quartile was 1.18 (lowest), 1.46 (second), 1.64 (third), and 2.14 (highest) in for-profits and 1.25 (lowest), 1.46 (second), 

1.64 (third), 1.89 (highest) in non-profits.

‡
Measured as inpatient days divided by bed days available. The median value in each quartile was 24% (lowest), 45% (second), 60% (third), and 

75% (highest) within for-profits and 29% (lowest), 46%, 61%, and 75% (highest) within non-profits.

§
Measured as Medicaid revenue divided by operating revenue. The median value in each quartile was 2.1% (lowest), 7.2% (second), 11.1% (third), 

and 19.8% (highest) within for-profits and 3.4% (lowest), 7.2%, 11.1%, and 18.9% (highest) within non-profits.

¶
Measured as outpatient revenue divided by total patient revenue. The median value in each quartile was 33% (lowest), 48% (second), 59% (third), 

and 73% (highest) within for-profits and 36% (lowest), 48%, 59%, and 72% (highest) within non-profits.

**
p value ≤ .001
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