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Background: Although hospitals have been the traditional setting for interventional and rehabilitative care, skilled nursing facilities 
(SNFs) can offer a high-quality and less costly alternative than hospitals. Unfortunately, the financial health of SNFs is often a matter 
of concern. To partially address these issues, SNF leaders have increased engagement in a number of affiliations to assist in improving 
quality and reducing operational costs, including Accountable Care Organizations (ACOs), Health Information Exchanges (HIEs), and 
participation in Bundled Payment for Care Improvement (BPCI) programs. What is not well understood is what impact these 
affiliations have on the financial viability of the host organizations. Given these factors, this study aims to identify what association, 
if any, exists between SNF affiliations and revenue generation.
Methods: Data from calendar year 2022 for n=13,447 SNFs in the US were assessed using multivariate regression analysis. We 
evaluated two separate dependent measures of revenue generation capacity: net patient revenue per bed and net patient revenue per 
discharge and considered three unique facility affiliations including (1) ACOs, (2) HIEs, and (3) BPCI participants.
Results: Six multivariable linear regressions revealed that ACO affiliation is negatively associated with revenue generation on both 
dependent measures, while HIE affiliation and BPCI participation reflected mixed results.
Conclusion: A better understanding of the financial impact of SNFs’ affiliations may prove insightful. By carefully considering the 
value of each affiliation, and how each is applicable to any given market, policymakers, funding agencies, and facility leaders may be 
able to better position SNFs for more sustainable financial performance in a challenging economic environment.
Keywords: skilled nursing facilities, accountable care organizations, health information exchanges, bundled payment for care 
improvement, revenue, discharges

Introduction
The healthcare industry in the United States is a $4 trillion (about $12,000 per person) enterprise (2020) which accounts 
for nearly 18% of US Gross Domestic Product (GDP).1 The trajectory of healthcare cost inflation shows little sign of 
slowing down as the healthcare share of GDP is expected to rise to nearly 20% by 2028.2 A significant portion of the 
expense incurred within the US healthcare system can be attributed to the aging of the US population. The 2020 US 
Census indicates the US population age 65 and over grew nearly five times faster than the total population over the past 
100 years from 1920 to 2020.3 The Urban Institute reported that the number of Americans aged 65 and over will more 
than double, and the number of adults aged 85 and over will nearly quadruple by 2040.4

As our nation ages, surgical, palliative, and other supportive healthcare services will be increasingly in demand as 
rising chronic disease conditions must be addressed on a wider scale.5 This trend will not only drive-up demand for 
skilled clinical labor, it will also place upward pressure on overall healthcare costs to both patients and payors.6 Although 
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hospitals have been the traditional setting for interventional and rehabilitative care, post-acute care in SNFs can offer 
a high-quality alternative – often at a much lower cost than the hospital setting.7

Unfortunately, the financial health of SNFs is a matter of concern. A recent study commissioned by the American 
Healthcare Association (AHCA) highlights significant business challenges for SNFs across the country. Specifically, the 
report indicates pervasive instances of negative operating margins, significant obstacles in accessing capital, and an 
elevated risk of bankruptcy and closure.8 Further, some industry analysts indicate profit margins will continue to erode 
over the next several years as reimbursement rates decline and costs escalate due to an increasingly strained nursing labor 
market.9 For instance, in recent years, contract nursing rates have increased by between 200% and 300%. For facilities 
already encumbered with poor operating margins and little prospect of augmentative financial support, such system 
shocks are financially untenable.

Partially in response to the phenomena we have discussed, in addition to pervasive issues with cost, quality, and 
access in the healthcare system, Congress and the Centers for Medicare and Medicaid Services (CMS) have passed 
several legislative measures and introduced numerous programs over the past two decades. Two of these acts are the 
HITECH Act of 2009 and Patient Protection and Affordable Care Act of 2010, each of which has been impactful on the 
SNF facilities through the regulations and programs introduced.10,11 Notable among these are accountable care organiza-
tions (ACOs), health information exchanges (HIEs), and the Bundled Payment of Care Improvement Programs (BPCIs). 
However, what is not well understood is what impact, if any, these programs have on the profitability of post-acute 
facilities. Thus, the purpose of this study is to examine these affiliations as they pertain to revenue generation of SNFs in 
the healthcare delivery continuum given the noted challenges these organizations face in maintaining profitability. This is 
the first known study to examine the association between these three targeted programs and SNF financial performance. 
In our view, it is vitally important to understand how revenue generation of these facilities might be sustained and 
improved.

Literature Review
Post-acute care encompasses a range of services patients of any age commonly receive while recovering from surgery, 
illness, or injury. Depending on the severity of patients’ conditions, care might occur over a brief or extended period, but 
long-term care is most often associated with older adults. Post-acute care is comprised of a variety of organizations with 
varied capabilities, including (1) skilled nursing facilities (SNFs), inpatient rehabilitation facilities (IRFs), home health 
agencies (HH), and long-term care hospitals (LTCHs).12,13

For the purposes of this paper, our focus is skilled nursing facilities. A typical SNF maintains two roles with over 
90% of facilities providing both short-term and long-term care.14 Most SNFs deliver inpatient rehabilitation and medical 
treatment center utilized for care after a hospital stay following an illness, surgery, or accident to assist patients in 
regaining their ability to do activities of daily living (ADLs). Second, the majority of SNFs are also nursing homes, with 
a primary purpose of providing continuous care for adults who can no longer live independently. For longer term 
residents, nursing homes are residential centers for those who are medically stable but cannot be cared for at home due to 
lack of mobility, chronic conditions, or a lack of mobility. These facilities are places where residents can receive the level 
of supportive or custodial care they need in order to maintain their health.15–19

Long-Term Care Facility Payment Process and Profitability
Profitability of SNF care facilities has proven to be problematic in recent years. However, to understand why this is the 
case, we consider it important to set the context of long-term care facility revenue generation in preparation for further 
research and data analysis, one benefits from viewing the primary mechanisms of payment and thus revenue generation 
for nursing homes and more specifically for skilled nursing facilities versus custodial, non-skilled care. Practically 
speaking, individual and corporate nursing facilities have managed case mix, a metric indicating the level of resources 
required in caring for individual residents. In addition, grouping beds by pay source assists in managing necessary 
resources to meet quality standards for specific patient needs. From an operation’s perspective, case mix has also 
represented the number and location of the beds by pay source and use of resources within a facility, used to attain 
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a sustainable margin. Facilities and corporations set a ratio of Medicare, managed care, private pay, and Medicaid beds to 
total beds to capture the most optimal revenue stream.

Medicaid has represented 30% of the payment for nursing home care.20 Medicaid payment typically has occurred for 
non-skilled, custodial care homes or units. Medicaid is a joint federal and state program and because states set up their 
own processes, variation in payment structure and revenue stream varies significantly across the country, with average 
base payment rates ranging from 62 to 182% of the national average. Medicaid has often followed suit with general 
Medicare methodology for assessment, payment, and adjustments.21 For example, as the Centers for Medicare and 
Medicaid Services (CMS) transitioned to case management and prospective payment methodology for Medicare Part A, 
federal and state Medicaid case management and payment structures followed suit.

The primary source of revenue for skilled nursing facilities has been Medicare, providing a better financial standing 
for nursing facilities with skilled units. The way in which Medicare has paid for care has evolved over the last 40 years as 
viewable in Table 1. Medicare has represented approximately 23% of payment for nursing home care, primarily making 
up payment for skilled nursing and rehabilitation, after a qualifying hospital stay for eligible beneficiaries.20 Payment 
from Medicare Part A represents a key payment source for residents requiring skilled nursing and skilled rehabilitation. 
Private pay or out-of-pocket payment has represented 26%, followed by private insurance representing 10% of payment 
for nursing home care.20 Some facilities and companies have focused on the private pay and private insurance market as 
their case-mix strategy, even constructing facilities that have catered to this niche market, providing skilled rehabilitation 
for such medical conditions as joint replacements.

Facilities employed a variety of strategies to proactively manage care and resources under their oversight to optimize 
Medicare and Medicaid payments. As Table 1 depicts, facilities and companies developed and executed detailed 
documentation audits and training, engaged electronic clinical system technology vendors with automatic checks and 
balances, and assertively managed the intermediary denial process.

Effective and common management strategies have progressed from proactive medical record documentation reviews 
and assertive denial management with retrospective, cost-based payment to more complex and systematic management 
strategies with bundling of payment and dissemination of payment across secondary or partnering entities. Though this 
progression of prospective payment methodology, SNFs have found themselves in a situation in which their payment and 
revenue stream is complex, delayed, secondary in priority, and much reduced as apparent from the customary margins as 
displayed in Table 1.22,23

The impact of solvency issues in the post-acute care industry has proven to be persistent and pervasive. Lord, Landry, 
Savage, and Weech-Maldonado (2020) provide some recent perspective in their examination of nursing homes. They 
note there were 1223 nursing home closures between 2000 and 2004.24,25 The spate of closings during this period does 
not appear to be a short-term aberration. Later, in the decade between 2008 and 2018, 472 nursing homes in 400 
nonmetropolitan counties and 783 nursing homes in 368 metropolitan counties closed in the U.S.26,27 Just in 2022 alone, 
there were 128 nursing home closures.28 The reasons cited for closure are varied, but several common themes emerge: 
(1) diminished bed capacity and occupancy, (2) decreasing Medicare and Medicaid reimbursement rates, and (3) the 
availability and cost of skilled nursing labor – particularly since the start of the COVID-19 pandemic. From 
February 2020 to November 2021, the number of workers in nursing homes and other care facilities dropped by 
410,000 nationally and has only partially recovered since.29 In one recent small-scale exploratory study by Harrington, 
Hailer, Mollot & Mukamel (2023), several of these pressing long-term care issues were considered in the context of 
changes in California’s efforts to economically sustain nursing home facilities throughout the COVID-19 pandemic.30 

They found that the number of beds, occupancy rates, high-quality rating scores, and higher proportions of Medicare 
resident days were all positively associated with improved net income margins, while negative relationships were 
attributed to chain affiliation, Medicaid days, and managed care resident days.30

Long-Term Care Facility Affiliations
Accountable Care Organizations
The Patient Protection and Affordable Care Act of 2010 established the legal and policy basis for numerous evolutionary 
changes in the healthcare industry. One of these was the Accountable Care Organization (ACO), which was established 
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Table 1 Skilled Nursing Facility Revenue Comparison per Time Period

1980s–1990s 1990s–2011 2013–2023

Primary Revenue Sources Medicare & Medicaid Medicare, Medicaid, and Managed Care 

Companies

Managed Care through Medicare, Medicaid, and Other Sources

Timing of Medicare Part 

A Payment

Retrospective Payment of Costs Prospective Payment Based on Minimum 

Data Set (MDS) Assessment

Bundled Payment Arrangements (ACOs via BPCIs)

Medicare Part A Payment 
Determination Method

Fee-for Service and Cost 
Reimbursement and Annual Cost Report 

Settlement

Resource Utilization Group (RUG System) 
Using Minimum Data Set (MDS) Assessment 

for 5 Periods within the 100-Day Stay:
● RUG III – 44 groups (1998)
● RUG IV – 53 groups (2011) – Accounted 

for need for higher reimbursement for 

medically complex.

Bundled Payments for Care Initiative (BCPI) for 48 clinical episodes of care:
● Model 1 (Phase 1-Preparation Period) (Applications in 2011; program 

from 2013 to 2016) – lump sums for 5 common medical conditions (for 

hospitals only) using 2013 inpatient prospective payment. Organizations 
phased into Model 2 in 2014.

● Model 2–3 (Start of Phase 2) (2015–2018) –retrospective fee-for-services 

payment reconciled to bundled payment target amount for both inpatient 
and post-acute services for episode of care up to 90 days.

● Model 4 (In Phase 2) – single prospective bundled payment to host with 

dissemination to other providers/services for one episode of care, after 
separate service providers filed claims to Medicare (2018 – Current)

LTC Facility Directly LTC Facility Directly Host Organization(s) – Accountable Care Organizations (ACOs) or medical 

networks
Payment Review Retrospective Prospective & Concurrent Prospective, Concurrent, and Retrospective (for Outliers)

Effective & Common 

Management Strategies

Documentation QA & Standards 

Larger Company with Adequate 
Technology, Billing, and Training 

Resources 

Skilled Therapy (PT, OT, and SLP) 
Utilization Management 

Denials Management including Response 

to Request for More Information & 
Administrative Law Judge Hearings

Clinical Assessment Accuracy and Capturing 

Skilled Therapy and Nursing Need in the 
MDS Assessment 

Clinical Pathways for Coordinated 

Interprofessional Standards of Practice for 
Stage of Skilled Care 

Increasing Capability of Managing and 

Treating the Clinically Complex Patients/ 
Residents to Prevent Hospital Readmission 

Case Mix Management within SNF and NF 

Medicare Part B Therapy Cap Management

Enhanced Relationships/Partnerships between host organizations and SNF 

Facilities 
Development and expansion of Health Information Exchanges (HIEs), 

fostering sharing protected beneficiary medical information. 

Multi-organizational and interprofessional clinical assessments 
Multi-organization care coordinators critical

Customary LTC Margins 6 to 11% 2.5 to 4% −3.0 to −5.0%
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as a Medicare payment model in 2012. ACOs are voluntarily aligned groups of healthcare providers such as hospitals, 
physicians, and healthcare facilities. The primary goal of ACOs is to promote coordinated and patient-centered care. Care 
coordination avoids duplication of services and ideally prevents medical errors. When collaborating entities in an ACO 
succeed in delivering high-quality care at a lower cost, the group shares in the savings it realizes.31

ACOs have not historically included SNF facilities in the scope of clinical practice. In recent years, researchers and 
policymakers have advocated for this to change, principally with respect to SNF involvement and with respect to 
transitioning covered beneficiaries to rehabilitative care settings.31 As an example, in traditional Medicare Fee-For- 
Service (FFS), beneficiaries are eligible for Medicare-covered SNF skilled care services only after they have had an 
inpatient hospital stay of 3+ consecutive days. However, throughout the COVID-19 pandemic and now within the scope 
of ACO practice, the SNF “Three Day Admission Rule Waiver” from the CMS allows qualifying ACOs to admit patients 
into affiliated SNFs without a prior 3-day inpatient hospital stay.32 This waiver process is aimed at offering ACOs 
additional flexibility to increase quality and decrease costs. However, what is not well known is how ACO affiliation is 
associated with facility profitability.

Health Information Exchanges
The 2009 Health Information Technology for Economic and Clinical Health (HITECH) Act provided significant investments 
to develop and implement a nationwide health information exchange (HIE).33 In 2014, the Office of the National Coordinator 
for Health Information Technology published a 10-year roadmap for the United States to achieve interoperability of 
electronic health records (EHRs) by 2024 with a primary element of this plan being the advancement of HIEs 
nationwide.33 Ideally, HIEs allow healthcare professionals and patients to appropriately access and securely share 
a patient’s medical information electronically. While more readily adopted in other segments of the healthcare industry, 
adoption of HIEs advanced slowly for the SNF care setting, largely due to limited incentives for this area of the healthcare 
sector.34–36 The HITECH Act omitted the post-acute setting from receiving incentives; however, because HIE is required for 
stages 2 and 3 of Meaningful Use criteria, there is some limited spillover into the SNF setting. HIE is seen most often in care 
transitions from the emergency department in acute care to the SNF or rehabilitation hospital, but it is not ubiquitous.37 Less 
than 25% of acute-care hospitals engage in bi-directional data exchange with post-acute providers, and another 34% engage 
in send-only traffic. Even when HIE is available, it is used for less than 50% of patients.38 Despite the slow adoption in the 
SNF setting, a recent policy change may result in greater HIE adoption. The “data blocking rule”, as part of the 2016 Cures 
Act, requires health systems to promptly respond to requests for HIE activity and to avoid any activity that interferes with 
exchanging information.39 How this might influence SNF facilities’ financial prospects is yet to be determined.

BPCI Participation
The Bundled Payments for Care Improvement (BPCI) program emerged as an additional quality improvement and cost 
containment strategy from the Patient Protection and Affordable Care Act of 2010. With a focus on incentivizing 
healthcare providers to accept a single payment for reimbursement for an entire episode of care, the original BPCI 
initiative was launched in 2013, with the Center for Medicare and Medicaid Innovation (CMMI) advancing providers 4 
different models for participation, type of reimbursement, and risk exposure.40 Model 1 included Medicare Part 
A services for hospitalization alone. Model 2 is the most comprehensive model, encompassing Medicare Part A and 
Part B services for hospitalization, readmissions, and all other post-acute care. Model 3 included only post-acute care, 
and Model 4 included both hospitalization and any readmissions.40

Within the first three years of performance in Model 3, only two of the 14 clinical episodes analyzed, SNF major joint 
replacement of the lower extremity (MJRLE) and congestive heart failure (CHF), achieved statistically significant 
reductions in episode payments relative to non-participating facilities.41 On the positive side, participating SNFs appear 
to have reduced the number of days in a SNF in 9 of 11 (81%) of the clinical episodes relative to the comparison group 
(although only two were statistically significant). From a BPCI program standpoint, this is a positive result as overall 
costs could be reduced. However, reducing SNF days may be financially risky for BPCI-participating SNFs given 
Medicare pays via a daily rate. Thus, with fewer days of care provided, the result is likely a reduction in SNF Medicare 
revenue.41
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Recently, CMS has developed and implemented the BPCI Advanced model that has reduced the role of post- 
acute care providers.42 This move comes at the concern of some SNF leaders given the amount of time, 
equipment, and resources participating SNFs have dedicated to the alteration of their clinical practice to meet 
BPCI standards.43 However, if these gains ultimately undermine the ability to generate sufficient revenue to 
sustain operations, the logic of continued participation may be called into question. Although suspected by some 
to be detrimental to financial viability, to date, only one study has investigated the association between SNF 
adoption of BPCI standards and profitability. In their study published in 2022, Yinget et al reported that BPCI 
program affiliation was negatively associated with reductions in operating expenses and operating revenues.44

Methods
Data & Sample
The original data set of all 18,684 active skilled nursing facilities in the United States was originally considered and 
gathered from the Medicare Cost Report for Skilled Nursing Facilities (SNF) and the Post-Acute Care and Hospice 
Provider Utilization and Payment Public Use Files (PAC PUF) compiled by Definitive Healthcare (defhc.com) as of 
April 9th, 2023. However, a final sample of 13,447 facilities was used in our analysis. Most SNF facilities maintain 
a Medicare Provider Number (MPN) because they receive Medicare Certification to serve and treat Medicare patients. 
However, we removed 2,343 facilities because they did not have an MPN and thus did not report the full set of 
financial or organizational variables studied in our analysis. We removed an additional 2,893 facilities because they 
were closed (inactive) or had significant data missingness reasons in other areas of the analysis. In addition, entities 
reporting as Assisted Living Facilities, Independent Living Facilities, and Rehabilitation Programs were not included 
in our analysis. The final data set comprises 72% of the total active long-term care facility population in the United 
States.

Measures – Dependent Variables
The two dependent variables used by prior authors in healthcare management studies were considered for our research focused 
on SNF revenue generation capacity: net patient revenue per bed (NPRPB) and net patient revenue per discharge (NPRPD).45,46 

“Net patient revenue” reflects revenue for patient care only and does not include revenue from other operations such as the 
cafeteria, parking, rent, research, and educational activities. A “staffed bed” is licensed and physically available bed with staff on 
hand to attend to patients and it includes both occupied and available beds. A “discharge” is defined as the formal release of 
a treated individual due to conclusion of the clinical stay, either by death, return home, or transfer to another institution.

With the above definitions in mind, we view NPRPB as a more direct measure of a facility’s revenue generation 
capacity based on the primary structural aspect of care delivery – staffed patient beds. On the other hand, NPRPD 
measures revenue generation with some influence from patient type and payor mix with the understanding that discharges 
include all inpatient discharges (ie, formal patient release) including deaths.

Prior authors have favored “bottom line” measures such as net income or operating margin to assess long-term 
care organizational financial health. However, because of the significant number of individual leader or manage-
ment team decisions that can positively or negatively influence individual firm-level financial outcomes, we chose 
to focus on what factors can most significantly impact revenue generation capability. In our view, if revenue 
generation is greatly impacted – particularly in a negative direction – it is very difficult to maintain profitability 
even if the most adept cost containment strategies are utilized. Thus, we favored the “top line” approach to 
evaluating revenue generation versus “bottom line” variables, simply because it is difficult to account for internal 
management team competency and experience, which can weigh heavily on profitability.

Measures – Independent Variables of Interest
Our primary independent variables of interest focused on SNF facility affiliations, including accountable care organiza-
tion (ACO) affiliation (or not), health information exchange (HIE) affiliation (or not), and Bundled Payments for Care 
Improvement (BPCI) participant (or not). Affiliation information was also obtained from Definitive Healthcare based on 
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their proprietary research. Per the Definitive website, this research includes several methods, including review of 
organizational web content, news articles, and cold calling.47

Measures – Control Variables
Numerous covariates were included in the study to account for each facility’s attributes, facility performance, and average 
patient characteristics. “Facility attributes” include co-location at a hospital (or not), ownership type (for profit vs not-for- 
profit), urban or rural location, network membership (or not), and regional geographic location. “Facility performance” 
measures included the CMS overall five-star rating, total nurse staffing hours per resident per day, percent days funded by 
Medicare, percent days funded by Medicaid, bed utilization percentage, average length of stay, average daily census, and the 
number of full-time equivalent (FTE) employees. “Patient characteristics” included the average patient age, the average 
hierarchical condition category (HCC), and patients’ average number of chronic conditions.

Analysis
Due to the skewness of the dependent variables, the distributions of both were shifted and natural log transformed. 
Multicollinearity was evaluated, and any variables with a variance inflation factor over 10 were removed. Our independent 
variables of interest were coded as dichotomous variables as follows: ACO affiliated = 1, not ACO affiliated = 0; HIE affiliated 
= 1, not HIE affiliated = 0; and BPCI participating = 1, not BPCI participating = 0. Additional organizational characteristics 
were also included as dichotomous variables, including co-location at a hospital: if yes = 1, if no = 0; ownership type: 
government/not-for-profit = 1, for-profit = 0; rural = 1, urban = 0; and network member = 1; not network member = 0. Three 
multivariable linear regressions with listwise deletion were conducted for each response (dependent) variable using IBM 
SPSS Statistics package 28.48 In each of the analyses performed, the association between the studied independent variables 
and the dependent variable was accepted at an α = 0.05. Model fit was assessed using adjusted R2.

Results
Table 2 displays the overall descriptive statistics pertaining to the entire set of variables included in the study. Facility 
affiliations included only 3.3% of the sample being affiliated with an ACO (~443 facilities), 16% were affiliated with 
a HIE (~2114 facilities), and 3.4% were identified as being a BPCI participant (~451 facilities).

Table 2 Descriptive Statistics

Minimum Maximum Mean Std. 
Deviation

DEPENDENT VARIABLES
Net Patient Revenue per Bed (LN) 8.77 13.73 11.28 0.44

Net Patient Revenue per Discharge (LN) 5.94 14.50 10.67 0.67

FACILITY AFFILIATIONS
ACO Affiliations 0 1 0.033 0.18

HIE Affiliation 0 1 0.16 0.36

BPCI Participant (1 = BPCI participant) 0 1 0.034 0.18
FACILITY ATTRIBUTES
Co-Located at a Hospital (1 = Co-located) 0 1 0.02 0.12

Rural Location (1 = Rural) 0 1 0.18 0.38
Govt or NFP Ownership (1 = Gov’t or NFP owned) 0 1 0.29 0.45

Network Facility (1 = Network Affiliated) 0 1 0.86 0.35
Midwest Region 0 1 0.33 0.47

Southeast Region 0 1 0.24 0.43

Southwest Region 0 1 0.11 0.32
West Region 0 1 0.13 0.34

Northeast Region 0 1 0.19 0.39

(Continued)
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From a facility attribute perspective, only 2% of facilities in the study were co-located with a hospital, 18% of 
facilities were located in rural areas, 29% were owned and operated by a government or not-for-profit entity, 86% were 
affiliated with a network, 33% of facilities were located in the Midwest, 24% in the Southeast, 11% in the Southwest, 
13% in the West, and 19% in the Northeast.

Facility performance indicators show the sample facilities averaged 2.83 out of 5 in CMS Overall Rating and 
maintained 3.66 total nurse staffing hours per resident, per day. On average, 12% of patient days were funded by 
Medicare and 55% were funded by Medicaid. The mean bed utilization is 71%, and the average length of stay was 
182.15 days. The average daily census in the sample was 82.66 patients and, on average, the facilities in the sample 
employed just over 85 full-time equivalent staff.

Patient characteristics reflected an average patient age across the sample of 77.91 years. Patients, on average, scored 
2.90 on the CMS-HCC risk scale, and suffered from an average of 7 chronic conditions.

Table 3 and 4 show the results of all six of the regression analyses performed. F-tests of overall significance for each 
model were significant (p=<0.001). All analyses indicated models with strong adjusted R2 values. The highest R2 value 

Table 3 Multiple Regression Analysis – Analysis of Net Patient Revenue per Bed

Analysis of Net Patient Revenue per Bed ACO Affiliation HIE Affiliation BPCI Participant

Independent Variables β S.E. Sig β S.E. Sig β S.E. Sig

N = 13,447, Adj R2 = 67.1% N = 13,447, Adj R2 = 67.1% N = 13,447, Adj R2 = 67.1%

FACILITY AFFILIATIONS
ACO Affiliations −0.073 0.016 <0.001

HIE Affiliation 0.012 0.006 0.051

BPCI Participant (1 = BPCI participant) 0.032 0.012 0.008

FACILITY ATTRIBUTES
Co-Located at a Hospital (1 = Co-located) 0.033 0.018 0.067 0.022 0.018 0.227 0.024 0.018 0.182

Rural Location (1 = Rural) −0.053 0.006 <0.001 −0.053 0.006 <0.001 −0.052 0.006 <0.001

Govt or NFP Ownership (1 = Gov’t or NFP owned) 0.080 0.006 <0.001 0.072 0.006 <0.001 0.072 0.006 <0.001

Network Facility (1 = Network Affiliated) 0.036 0.007 <0.001 0.032 0.007 <0.001 0.032 0.007 <0.001

Midwest Region −0.166 0.007 <0.001 −0.165 0.007 <0.001 −0.164 0.007 <0.001

(Continued)

Table 2 (Continued). 

Minimum Maximum Mean Std. 
Deviation

FACILITY PERFORMANCE
Overall Rating 1 5 2.83 1.41

Total Nurse Staffing Hours per Resident per Day 0 14.36 3.66 0.82

Percent Days Medicare 0.00% 99.90% 0.12 0.11
Percent Days Medicaid 0.00% 99.60% 0.55 0.26

Bed Utilization 0.30% 100.00% 0.71 0.15

Average Length of Stay 1 5623 182.15 196.14
Average Daily Census 0 6319 82.66 75.83

Number of FTE Employees 0 5757 85.46 77.02

PATIENT CHARACTERISTICS
Average Age 47 92 77.91 4.64

Average HCC Score 1.15 8.26 2.90 0.67

Average Number of Chronic Conditions 3 10 7.02 0.69

Note: N = 13,447.
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Table 4 Multiple Regression Analysis – Analysis of Net Patient Revenue per Discharge

Analysis of Net Patient Revenue per Discharge ACO Affiliation HIE Affiliation BPCI Participant

Independent Variables β S.E. Sig β S.E. Sig β S.E. Sig

N = 13,447, Adj R2 = 62.5% N = 13,447, Adj R2 = 61.9% N = 13,447, Adj R2 = 62.1%

FACILITY AFFILIATIONS
ACO Affiliations −0.282 0.021 <0.001

HIE Affiliation −0.002 0.010 0.828

BPCI Participant (1 = BPCI participant) −0.144 0.020 <0.001

FACILITY ATTRIBUTES
Co-Located at a Hospital (1 = Co-located) −0.001 0.029 0.961 −0.041 0.029 0.160 −0.044 0.029 0.129

Rural Location (1 = Rural) 0.086 0.010 <0.001 0.085 0.010 <0.001 0.084 0.010 <0.001

Govt or NFP Ownership (1 = Gov’t or NFP owned) 0.132 0.009 <0.001 0.099 0.009 <0.001 0.098 0.009 <0.001

Network Facility (1 = Network Affiliated) −0.072 0.011 <0.001 −0.086 0.011 <0.001 −0.082 0.011 <0.001

Midwest Region −0.221 0.011 <0.001 −0.218 0.011 <0.001 −0.220 0.011 <0.001

Southeast Region −0.154 0.011 <0.001 −0.149 0.011 <0.001 −0.153 0.011 <0.001

Southwest Region −0.336 0.014 <0.001 −0.322 0.014 <0.001 −0.327 0.014 <0.001

West Region 0.027 0.013 0.048 0.030 0.014 0.028 0.031 0.014 0.021

FACILITY PERFORMANCE
Overall Rating 0.007 0.003 0.012 0.008 0.003 0.008 0.008 0.003 0.007

Total Nurse Staffing Hours per Resident per Day 0.055 0.005 <0.001 0.056 0.005 <0.001 0.056 0.005 <0.001

Percent Days Medicare −0.010 0.000 <0.001 −0.010 0.000 <0.001 −0.010 0.000 <0.001

Percent Days Medicaid 0.001 0.000 <0.001 0.001 0.000 <0.001 0.001 0.000 <0.001

Bed Utilization 0.000 0.000 0.419 0.000 0.000 0.373 0.000 0.000 0.376

Average Length of Stay 0.002 0.000 <0.001 0.002 0.000 <0.001 0.002 0.000 <0.001

Average Daily Census 0.000 0.000 <0.001 0.000 0.000 <0.001 0.000 0.000 <0.001

Number of FTE Employees 0.000 0.000 <0.001 0.000 0.000 <0.001 0.000 0.000 <0.001

(Continued)

Table 3 (Continued). 

Analysis of Net Patient Revenue per Bed ACO Affiliation HIE Affiliation BPCI Participant

Independent Variables β S.E. Sig β S.E. Sig β S.E. Sig

N = 13,447, Adj R2 = 67.1% N = 13,447, Adj R2 = 67.1% N = 13,447, Adj R2 = 67.1%

Southeast Region −0.137 0.007 <0.001 −0.136 0.007 <0.001 −0.135 0.007 <0.001

Southwest Region −0.259 0.009 <0.001 −0.254 0.009 <0.001 −0.254 0.009 <0.001

West Region 0.038 0.008 <0.001 0.040 0.008 <0.001 0.039 0.008 <0.001

FACILITY PERFORMANCE
Overall Rating 0.013 0.002 <0.001 0.013 0.002 <0.001 0.013 0.002 <0.001

Total Nurse Staffing Hours per Resident per Day 0.079 0.003 <0.001 0.079 0.003 <0.001 0.079 0.003 <0.001

Percent Days Medicare 0.010 0.000 <0.001 0.010 0.000 <0.001 0.010 0.000 <0.001

Percent Days Medicaid −0.001 0.000 <0.001 −0.001 0.000 <0.001 −0.001 0.000 <0.001

Bed Utilization 0.017 0.000 <0.001 0.017 0.000 <0.001 0.017 0.000 <0.001

Average Length of Stay 0.000 0.000 <0.001 0.000 0.000 <0.001 0.000 0.000 <0.001

Average Daily Census 0.000 0.000 <0.001 0.000 0.000 <0.001 0.000 0.000 <0.001

Number of FTE Employees 0.000 0.000 <0.001 0.000 0.000 <0.001 0.000 0.000 <0.001

PATIENT CHARACTERISTICS
Average Age 0.004 0.001 <0.001 0.004 0.001 <0.001 0.004 0.001 <0.001

Average HCC Score 0.050 0.005 <0.001 0.050 0.005 <0.001 0.050 0.005 <0.001

Average Number of Chronic Conditions −0.029 0.004 <0.001 −0.029 0.004 <0.001 −0.029 0.004 <0.001

Note: α =0.05; Northeast Region is referent region for analysis purposes.

Journal of Multidisciplinary Healthcare 2023:16                                                                                 https://doi.org/10.2147/JMDH.S433771                                                                                                                                                                                                                       

DovePress                                                                                                                       
3107

Dovepress                                                                                                                                                        Beauvais et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


was found in the analysis of NPRPB with all three independent variables of interest (67.1%), while the lowest R2 value 
was observed in the analysis of NPRPD with HIE affiliation as the independent variable of interest (61.9%).

Due to the natural log transformation of the dependent variables, interpretation of our results requires adjustment of the 
parameter estimates for final analysis. Based on this, we can say that an increase of one unit in x is associated with a 100 × (eβ 

−1) change in y. In more simple terms, this implies that there is a percent change in y associated with a one-unit increase in x.

Net Patient Revenue per Bed
Analysis of factors that are associated with the Net Patient Revenue per Beddependent variable, we observe numerous 
significant associations. Among our independent variables of interest, we observed negative associations with ACO 
affiliation (−7.3%, p=<0.001). Positive associations were indicated with HIE affiliation (+1.4%, p=<0.051) and BPCI 
participation (+3.2%, p=<0.008). One example of a possible interpretation of these results is organizations that maintain 
an ACO affiliation or that see ACO patients experience, on average, 7.3% lower net patient revenues per bed than 
facilities that are not ACO affiliated. In contrast, facilities that participate in the BPCI program experience net patient 
revenues per bed 3.2% higher than those facilities that are not affiliated with the program.

Additional statistically significant observations of variables that weighed positively on NPRPB across all models 
include government or not-for-profit ownership (ranged between +7.2% and +8.0% across all models; p=<0.001), 
network affiliation (ranged between +3.2% and +3.6% across all models; p=<0.001), location in the Western region in 
comparison to the Northeast region (ranged between +3.8% and +4.0% across all models; p=<0.001), each point increase 
in CMS Overall Rating (+1.3% in all models; p=<0.001), each additional total nurse staffing hours per resident day 
(+7.9% in all models; p=<0.001) each percent Medicare days (+1.0% in all models; p=<0.001), each percent increase in 
bed utilization (+1.7% in all models; p=<0.001), each year increase in the average age of patients (+0.4% in all models; 
p=<0.001), and each point increase in patients’ HCC score (+5.0% in all models; p=<0.001).

Additional statistically significant observations of variables that were negatively associated with NPRPB across all 
models include rural location (ranged between −5.2% and −5.3% across all models; p=<0.001), Midwest location (ranged 
between −16.4% and −16.6% across all models; p=<0.001), Southeast location (ranged between −13.5% and −13.7% 
across all models; p=<0.001), Southwest location (ranged between −25.4% and −25.9% across all models; p=<0.001), 
each percent increase in days covered by Medicaid (−0.1% in all models; p=<0.001), and each additional chronic 
condition (−2.9% in all models; p=<0.001).

Three variables in the analysis were significant (p=<0.001) but with effect sizes too small to report: Average Length 
of Stay, Average Daily Census, and Number of FTE Employees.

Net Patient Revenue per Discharge
In the analysis of factors that are associated with the Net Patient Revenue per Dischargedependent variable, we also 
observe numerous significant associations. Among our independent variables of interest, we observed negative associa-
tions with ACO affiliation (−28.2%, p=<0.001) and BPCI participation (−14.4%, p=<0.001). HIE affiliation was not 
significant in this analysis. One example of a possible interpretation of these results is organizations that maintain an 

Table 4 (Continued). 

Analysis of Net Patient Revenue per Discharge ACO Affiliation HIE Affiliation BPCI Participant

Independent Variables β S.E. Sig β S.E. Sig β S.E. Sig

N = 13,447, Adj R2 = 62.5% N = 13,447, Adj R2 = 61.9% N = 13,447, Adj R2 = 62.1%

PATIENT CHARACTERISTICS
Average Age 0.006 0.001 <0.001 0.006 0.001 <0.001 0.006 0.001 <0.001

Average HCC Score −0.029 0.007 <0.001 −0.029 0.007 <0.001 −0.029 0.007 <0.001

Average Number of Chronic Conditions −0.018 0.006 0.002 −0.017 0.006 0.004 −0.017 0.006 0.003

Notes: α =0.05; Northeast Region is referent region for analysis purposes.
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ACO affiliation experience, on average, 28.2% lower net patient revenues per discharge than facilities that are not ACO 
affiliated, and those in the BPCI program also see 14.4% lower revenue per discharge than those facilities that are not 
affiliated with the program.

Additional significant factors that weigh positively on NPRPD across all models include rural location (ranged 
between +8.4% and +8.6% across all models; p=<0.001), government or not-for-profit ownership (ranged between 
+9.8% and +13.2% across all models; p=<0.001), location in the Western region in comparison to the Northeast region 
(ranged between +2.7% and +3.1% across all models; p=<0.001), each point increase in CMS Overall Rating (ranged 
between +5.5% and +5.6% across all models; p=<0.001), each percent increase in Medicaid days (+0.1% in all models; 
p=<0.001), each additional nurse staffing hour per resident per day (ranged between +5.5% and +5.6% across all models; 
p=<0.001), and each day increase in average length of stay (+0.2% in all models; p=<0.001). And, from a patient 
perspective, each year increase in age increases revenue (+0.6% in all models; p=<0.001).

Negative associations with NPRPD include network affiliation (ranged between −7.2% and −8.6% across all models; 
p=<0.001), geographic location in the Midwest (ranged between −21.8% and −22.1% across all models; p=<0.001), 
location in the Southeast (ranged between −14.9% and −15.4% across all models; p=<0.001), and location in the 
Southwest (ranged between −32.2% and −33.6% across all models; p=<0.001). In addition, negative associations were 
noted related to percent days paid by Medicare (−1.0% in all models; p=<0.001), each point increase in HCC score 
(−2.9% in all models; p=<0.001), and average number of patient chronic conditions (ranged between −1.7% and −1.8% 
in all models; p=<0.001).

Similar to our earlier analysis of NPRPB, two variables in the analysis were significant (p=<0.001), but with effect 
sizes too small to report: Average Daily Census, and Number of FTE Employees.

Discussion
As the population of the United States ages, there is concern that the staff and healthcare delivery infrastructure may not 
be sufficient to support the demand for services. As a result, numerous healthcare industry initiatives have been 
undertaken to grow and develop system capabilities. However, above all, the facilities serving patients in need must 
be able to maintain adequate revenue generating potential with the intent of remaining economically solvent. 
Unfortunately, the pathway to achieve this outcome is not always clear. Thus, the intent of our work was to examine 
the implications of three recently established programs and initiatives that might be associated with SNF facilities’ 
financial performance. To our knowledge, this is the first work of this kind to examine these programs.

Our results pertaining to the impact of ACO and BPCI affiliation on NPRPD are arguably the most concerning 
findings in our work. Although these programs are focused on improving quality and reducing cost, there may be serious 
financial implications for long-term care facilities pursuing such affiliations. If the few ACO affiliated facilities are 
experiencing 28.2% lower NPRPD and BPCI participants are similarly challenged with 14.4% lower revenue, maintain-
ing sufficient cash flow in these facilities must be a concern. As striking as our results are, the findings appear to be 
consistent with earlier research on similar CMS initiatives. For example, the newer Medicare Skilled Nursing Facility 
Value-Based Purchasing program (SNF-VBP) can both award financial incentives or penalties based on 30-day hospital 
readmission rates.49 A study by Burke, Xu, and Rose (2022) concluded that of the facilities which were studied, 63.1% 
received a financial penalty under the SNF-VBP program.50 Their findings showed that many of these lower-performing 
facilities were in areas with larger minority populations, showing a concerning disparity. Their findings were confirmed 
by Sharma, Hefele, Xu, Conkling, and Wang (2021) in their study, which found that those SNFs with the lowest profit 
margins were being penalized by at least a margin of 17% greater than other similar facilities.51 As these facilities may 
already have been operating in a financially precarious situation, further penalizing low-performing facilities can lead to 
quality issues and further struggles for these facilities. Additional work by Qi, Luke, Crecelius, and Joynt Maddox (2021) 
provided analysis of facilities being penalized by SNF-VBP.52 They found that small SNFs were more likely to be 
penalized financially. Further, they found that facilities that had a lower nurse staffing ratio also had higher odds of being 
penalized financially. Additionally, they found that SNFs that served low-income areas or those serving high populations 
of frail residents also had greater odds of being penalized.
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These prior authors’ findings,considered with our own results, casts doubt on the long-term viability and effectiveness 
of the recently developed CMS programs. Although the intended focus is to improve quality and efficiency, one must 
wonder if the sizable decrease in revenue generating capability for ACO and BPCI participants on a per-discharge basis 
is sustainable over time. This thought, coupled with a movement away from including SNF and other rehabilitative 
facilities in the BPCI Advanced program, calls into question if other facilities will commit the time and resources 
necessary to advance care in a similar fashion for our expanding population of aging Americans.

Of equal note are our findings with respect to health information exchanges. Although not as impactful from 
a measurable magnitude standpoint, there is some promise in the finding that HIEs are associated with a 1.2% increase 
in net patient revenue per bed over those facilities that are not affiliated with an HIE. However, the fact that there does 
not appear to be any association at all when it comes to the net patient revenue per discharge is arguably the more 
significant finding. Given the intent of HIEs in the broader healthcare delivery context, it would stand to reason that 
improved electronic communication and care coordination among healthcare providers would lead to increased revenue 
generating potential per discharge. However, given the slow adoption of HIEs and the historical lack of financial 
incentive to migrate towards their use, it is possible that those organizations which are associated with HIEs have not 
yet fully matured in their understanding of how best to leverage HIE capabilities to maximize revenue generation 
potential.

Limitations & Future Research
This study has some limitations. First, there may be other influences on net patient revenue that we did not factor into our 
study. Although our R2 values are relatively high, there remains some unexplained variation that we cannot identify at the 
present time. One issue that could have influenced our work is the impact of the COVID-19 surges in late 2021 – early 
2022. This may have had financial implications on our targeted study population. Future work might replicate our work 
and ascertain if our findings remain consistent without the potential undue influence from a widespread pandemic.

Second, beneficial future research could identify the latent or unobserved variables that we did not capture, inclusive 
of additional market level variables. Clearly, this would require a more detailed and comprehensive dataset of organiza-
tional and/or patient level data than we currently have access to, but we believe it would add substantive depth and 
quality to the study. For example, we acknowledge that our current study does not include specifics pertaining to the 
demographics or socioeconomic conditions of the local-supported patient population. Although we have included proxies 
for these factors in our study (ie, region, urban/rural, percent days Medicaid, etc.), none of these are precise measures of 
these important factors. We logic that local household resources have a role in revenue capture that we could not isolate 
and include in our study. We further conjecture that long-term care facilities located in more impoverished areas do worse 
in revenue capture than hospitals located in more affluent areas.

Third, this study uses a single cross-section of data, thus we are not able to assess strengthening or weakening of our 
studied associations, and we were not able to determine causality in the relationships between the independent and 
dependent variables. Future research might evaluate our observed relationships in a longitudinal study to determine if 
such organization affiliations affect SNF revenue generation capability and if the relationship changes over time.

Fourth, our study is also limited with respect to the BCPI program. Our data did not provide sufficient granularity to 
allow us to assess the differences in performance among participants in each of the four BPCI models. Future research 
could replicate our study and examine each model as its own independent variable. This would allow us to examine if 
there is any distinction in revenue generation in participating SNFs based on BPCI model participation.

Practice Implications
Numerous possible practice implications were observed throughout our findings. Although we cannot reasonably review 
every single one for the sake of brevity, arguably the most impactful observations centered on our results pertaining to 
ACO affiliation. Although this paper does not consider costs associated with ACO affiliation, our findings show an 
approximate decrease of 7.3% in revenue for those associated with ACOs. Providers must consider this finding, as the 
core focus of the ACO, improved quality and more efficient care, should be providing for an overall increase in 
reimbursement. As this is not the result we discovered, providers must consider where and why such losses in revenue 
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might be incurred. An additional question to consider is whether it is the simple association with an ACO that is a strain 
on revenue or might the concern be the types of payers ACOs attract and types of patients they treat. In our view, this 
information should be considered duringor prior to ACO affiliation and throughout contract negotiations with ACO 
providers.

Further consideration of NPRPB showed an average 3.2% increase in revenue for facilities associated with a BPCI. 
Obviously, individual facilities need to assess their own specific operations, but this finding appears to be supportive of 
continued expansion of revenue enhancing BPCI affiliation from a facility perspective. However, we also observed that 
NPRPD had negative associations overall when ACO (−28.2%) and BPCI (−14.4%) affiliations were considered. We 
conjecture that the divergence in the BPCI affiliation results may be a product of the complexity of patients and 
associated discharges encountered during the study period. This would align with earlier findings by Joynt Maddox 
et al (2021) that indicated BPCI participating SNFs encountered a decrease in Medicare payments in patients with 
frailty.53 Conversely, we found positive associations between BPCI affiliation and both government/NFP operated 
(+9.8%) and rural (+8.4%) facilities. This indicates that these associations might be considered for financially distressed 
rural facilities as potential pathways to enhance revenue over time. Thus, we suggest that our findings must be translated 
to individual facilities and their specific considerations.

Additionally, a clear association was found between the number of nurse staffing hours and increased revenue per bed 
(+7.9% increase). We must ask if the increased revenue is a result of nurses performing more work with the residents or 
if the increased revenue comes from another source. Certainly, it follows that when a facility invests more in staffing, it 
would be done with some prospective thought given to potential financial benefit. However, the data analyzed here does 
not allow for such direct conclusions to be drawn. This is best left for a study focusing specifically on this topic. Yet, we 
also found a positive association between facility overall quality ratings and both revenue per bed and discharge. 
Considering similar findings for those with increased nurse staffing, it is logical to presume there is a connection 
between these two factors and a simple lesson for facility leaders: staff well, focus on quality, and revenue generation 
capability is likely to improve.

Finally, an increase of +1.7% in revenue per bed was found in those facilities with increased bed utilization. 
This is a commonsense result as one could reasonably expect to see an increase in revenue if there are more 
residents in the facility. The concern with this finding is the “why” behind it, as this paper did not fully consider the 
diagnoses of the residents associated with increased revenue. Yet, when considered in the context of our findings 
that associated residents’ age (+0.4%), and average HCC score (+5% per point increase), our findings show that as 
residents become more complex with age reimbursement increases to offset the increased amount of work being 
dedicated to each resident. However, our findings also show an associated decline in revenue per bed as the average 
number of chronic conditions increases (−2.9%). This might be because as the number of conditions grows, there is 
an upper limit to additional revenue received for each additional chronic condition and some diagnoses (such as 
Alzheimer’s disease or associated dementias) have lesser reimbursements and require more staffing hours to 
provide adequate care. This finding also gives specific reasoning for facilities to consider their own case mixes 
versus revenue, costs to provide care, and whether certain associations with ACOs or BPCIs are advantageous 
or not.

Conclusions
Ultimately, as the population of the United States rapidly ages, the need for supportive skilled nursing care has never been 
more important. However, in a healthcare system that leads the world in costs while also experiencing perpetual challenges in 
quality, the financial health of SNFs and nursing homes may often be relegated to a secondary concern among policy analysts 
and legislators. As programs emerge to cut costs and improve quality, in many cases the financial impact on SNF facilities is 
not well understood. Thus, in our study evaluating ACOs, HIEs, and participation in the BPCI program, we endeavored to 
bring clarity to this relationship and what associations with each of these programs might portend for skilled nursing facilities 
now and in the future. Ultimately, we found that ACO affiliation is negatively associated with net patient revenue per bed and 
discharge, HIE participation is positively associated with net patient revenue per bed, and BCPI involvement is positively 
associated with net patient revenue per bed, but negatively associated with net patient revenue per discharge.
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