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Abstract

This study assesses the impact of hospital readmissions on the financial performance of hospitals.
Understanding the determinants of hospital performance is one of the most important issues for managers of
hospitals and policy makers. The study assesses the impact of readmissions due to infections and
complications on financial performance. Financial and hospital readmission variables are captured with data
from the Pennsylvania Health Care Cost Containment Council for years 2003 through 2009. Market and
organizational variables are from the American Hospital Association Annual Survey Database. Hospital case-
mix data is from Center for Medicare and Medicaid Services. This study combines exploratory factor analysis
and multiple regression with random effects and clustering. A risk adjusted composite score of hospital
readmissions in a multiple regression model is used as the independent variable. Hospital readmissions were
found to have a negative impact on operating margin in both the random effects model (3 = -0.788, p < 0.01)
and in the fixed effects model (3 = -0.576, p < 0.10). The results of this study suggest unplanned
readmissions from complications and infection have a strong negative impact on the financial performance of
hospitals. Implications for management and policy are outlined.

Keywords: Hospital readmissions, financial performance, clinical outcomes, health care management, infections,
and complications.

1. Introduction

Understanding the determinants of hospital performance is one of the most important issues for managers of
hospitals and policy makers. One important measure of hospital performance is its quality of care as measured by
thirty-day unplanned readmission rates (Jencks, Williams, & Coleman, 2009). Recent estimates suggest that almost 20
percent of Medicare beneficiaries discharged from a hospital are readmitted within 30 days resulting in an estimated
cost of $17.4 billion from unplanned readmissions (Jencks et al., 2009). A high proportion of readmissions have been
found to occur relatively soon after discharge (Dharmarajan, et al., 2013).

The federal government has pegged the cost of readmissions for Medicare patients alone at $26 billion
annually, and says more than $17 billion of it pays for return trips that need not happen if patients get the right care.
The Centers for Medicare & Medicaid Services (CMS) has identified unplanned readmissions as one of the leading
problems facing the U.S. health care system and now penalizes hospitals with high rates of readmissions for their
heart failure, heart attack, and pneumonia patients (Jencks et al., 2009). Unplanned readmissions have an important
relationship with performance, management, and reimbursement and are the focus of this study. Discharge from the
hospital is a critical and risky juncture in the care continuum for patients as many suddenly face the responsibility of
their own recovery with limited or misunderstood information. This information gap has the propensity to contribute
to hospital readmissions.
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According to a Dartmouth Atlas Report, almost 1 in 5 discharged Medicare patients are readmitted within 30
days and those with congestive heart failure are readmitted approximately 21 percent of the time, according to data
from 2004 through 2009 (Goodman, Fisher, & Chang, 2011). Medicare Payment Advisory Commission (MedPAC)
(2007) identified readmissions as a key driver of Medicare spending; 17.6% of hospital admissions resulted in
readmissions within 30days of discharge, and 11.3% within 15 days. While many treatments require continued
readmission, only 10 percent of the Medicare hospital readmissions in 2009 were planned (Jencks et al., 2009).

It is perhaps not surprising that hospitals might be reluctant to adopt interventions to reduce readmissions
when they are paid on a fee-for-service (FFS) basis, even when the intervention is proven to be effective (Chollet,
Barrett, & Lake, 2011). However, further changes in hospital reimbursement structure places increased importance on
addressing clinical care quality. With the onset of value-based purchasing (VBP), hospitals now have with financial
incentives to reduce readmissions and improve quality standards. VBP Medicare incentive payments are based, in part,
on improvement in patient satisfaction and clinical outcomes. One of the measures in the in the patient satisfaction
score is the quality of discharge instructions (Center for Medicare and Medicaid Services, 2011).

There is a paucity of empirical research assessing the relationship between hospital readmission and financial
performance. In this study, we examine that relationship to determine the degree to which unplanned 30-day
readmission rates, due to complications or infection after discharge, are related to financial performance (PHC4,
2011). This study contributes to the literature by being one of the first to empirically examine the impact of
readmissions on hospital financial performance.

2. Hospital Readmissions

From a management perspective, unplanned hospital readmissions are costly and reflect suboptimal quality of
inpatient care (Epstein, Jha, & Orav, 2011). For the purposes of this study, readmissions are defined as unplanned
readmissions due to complications or infection within 30 days of discharge (Jenks, et al 2009). Common reasons for
unplanned hospital readmissions include unclear communication between doctors, staff, patients, caregivers, and
families at discharge; inappropriate instructions from hospital discharge staff regarding diet, mobility, medication and
general care; lack of family support to provide informal home care; missing key symptoms that signal a need for
readmission; limited resources for home care; lack of transportation and patient advocacy; and, lack of professional
care supervision at home and resulting noncompliance (Chollet, Barrett, & Lake, 2011; Stone & Hoffman, 2010). High
rates of hospital readmissions may also indicate unacceptable levels of hospital-acquired infections, premature
discharge, failure to reconcile medications, inadequate communication with patients and community providers
responsible for post-discharge care, or poor transitional care (Chollet, Barrett, & Lake, 2011).

2.1 Factors That Influence Hospital Readmissions.

Epstein and colleagues (2011) found a significant relationship between hospital referral regions’ (HRR) rates
for initial admission and the rates of readmissions for congestive heart failure and pneumonia. Recent findings
indicate that there is not a significant relationship between the profitability of various service lines and the risk of
readmission for patients receiving care from those service lines (Navathe, Volpp, Konetzka, et al, 2012). However,
higher overall patient satisfaction and satisfaction with discharge planning are associated with lower 30-day risk-
standardized readmission rates (Boulding, et al, 2011). Readmitted diabetic patients represent significant costs for
hospitals and among diabetic patients lower socioeconomic status, comorbidities, public insurance, urgent admissions,
and a history of prior recent prior hospitalization represent risk factors for readmissions (Rubin, 2015).

Readmission rates may be influenced by intrinsic organizational mechanisms that contribute to poor quality
of care and weak financial performance. High readmission rates may thus be a sign of poor care and weak business
processes that are intrinsic to the organization, which produce sub-optimal financial performance and poor quality of
care (Jencks, et al., 2009). For example, there may be link between unplanned hospital readmissions for patients with
diabetes, heart failure, and lung disease and poor quality of inpatient care (Ashton, Kuykendall, Johnson, Wray, & Wu,
1995).
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2.2 The Costs of Unplanned Readmissions.

Unplanned readmissions are costly for hospitals. MedPAC reports that 13.3% of 30-day hospital readmissions
are potentially preventable and cost an additional $12 billion, based on 2005 Medicare data (MedPAC, June 2007).
Jencks et al (2009) found that 19.6% of Medicare fee-for-service beneficiaries who had been discharged from a
hospital were readmitted to the hospital within 30 days, 34.0% within 90 days, and more than half (56.1%) within one
year of discharge. Such readmissions could potentially be prevented as approximately half of readmitted patients do
not received follow-up care from a physician after discharge (Jencks et al., 2009). The overall cost of these unplanned
readmissions within 30 days was estimated to be $17.4 billion (Jenks et al., 2009).

A further link to cost reduction derives from the intersection of care quality and patient outcomes. High-
quality care is purported to be less costly as quality and costs improve simultaneously when implementing best
practices such as: process protocols, technologies, drugs, and other state of the art initiatives (Porter & Teisberg,
2006). Simultaneous improvement in financial performance and quality may be possible when medical mistakes are
eliminated and care is provided correctly the first time (Porter & Teisberg, 2006). Conversely, lack of hospital quality
of care efforts may simultaneously increase hospital readmissions and weaken hospital financial performance.
Therefore, the following hypothesis is proposed:

Hypothesis: Hospitals with higher rates of unplanned readmissions have weaker financial performance.

3. Data Sources

General acute care hospital data in Pennsylvania for the years 2003 through 2009 were examined. Data for
this study were drawn from four primary sources: The Pennsylvania Health Care Cost Containment Council (PHC4)
provided the readmission and hospital financial data; the American Hospital Association (AHA) Annual Survey
Database provided the market and organizational data; the hospital case mix was drawn from the Centers for
Medicare and Medicaid Studies (CMS) Inpatient Prospective Patients System, and county level market data from the
Area Resource File (ARF). The study is limited to hospitals in Pennsylvania to capture uniformly the impact of
regulation, reimbursement, and unique market and demographic characteristics.

For the purposes of this study, readmissions are unplanned readmissions within 30 days of discharge due to a
complication or infection in Pennsylvania acute care hospitals and reported to PHC4 (PHC4, 2011). These are distinct
from medically appropriate readmissions for patients with chronic conditions associated with multiple readmissions
along the disease trajectory.

4. Dependent variables

The dependent financial performance variables in this study are based on extant literature and measure
performance with operating margin and total margin (Gapenski, 2003). Operating margin (Range -37.60 - 24.23; Mean
= 159, Std. Dev. = 6.51) is defined as operating income over operating revenues and reflects core business operations
by removing the transitory influence of non-operating sources of revenue and cost (Gapenski, 2003). Total margin
(Range -35.45 - 25.61; Mean = 2.26, Std. Dev. = 6.07) is defined as net income divided by total revenues and
measures the ability of the hospital to control expenses which reflects the return on operating and non-operating
sources of revenues (Gapenski, 2003).

5. Independent Variable

The independent variable is a composite score of nine severity risk adjusted 30-day readmissions due to
complication or infection for Pennsylvania hospitals from 2003 through 2009. Unplanned readmissions were after an
initial diagnosis of congestive heart failure (CHF) (8.38 - 38.09), kidney and urinary tract infection (0 - 59.70), chronic
obstructive pulmonary disease (COPD) (0 - 35.01), diabetes with medical management (0 - 45.58), infections
pneumonia (0 - 34.70), stomach and intestinal bleeding (0 - 47.12), abnormal heartbeat (0 - 46.00), hip fracture with
surgical repair (0 - 63.52), and stroke non-hemorrhagic (0 - 43.59). We chose these nine conditions given their high
volume and risk of readmission. Readmission rates were risk adjusted to account for the fact that hospitals within the
sample had varying levels of patient acuities. We used risk adjusted hospital readmission rates in exploratory factor
analysis with varimax rotation to identify loading factors (Kremelberg, 2011). We identified one factor with an
eigenvalue greater than 1 (2.99253), with variables loading a score of at least 0.5 (Kremelberg, 2011). Principal factor
analysis supported the construction of a single composite score, which showed reasonably good reliability (y* =

1353.43) (Kremelberg, 2011).
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6. Control Variables

Control variables capture organizational and market factors that may influence the readmission rates of
hospitals (Jenks, 2009). Data from the American Hospital Association (AHA) Annual Survey Database capture
organizational characteristics including ownership, teaching status, Council of Teaching Hospitals (COTH)
membership, system centralization, and complexity of healthcare information technology.

7. Descriptive Analyses

Table 1 provides descriptive statistics for the independent and dependent variables, including means and
standard deviations for the independent and dependent variables of the study. The study population consists of all
hospitals in Pennsylvania between 2003 through 2009. This time frame was selected to capture the strongest impact of
readmissions from high volume conditions on hospital financial performance. The descriptive analyses for financial
performance measures and risk adjusted readmission scores are in Table 1.

Table 1: Descriptive Statistics Dependent and Independent Variables, 2003 — 2009

Variable Mean Std. Dev. Minimum | Maximum
Total Margin, N =980 2.26 6.07 -35.45 25.61
Operating Margin, N = 980 1.59 6.51 -37.60 24.23
Hospital Readmission Composite Score Index, N = 980 -0.04 0.97 -2.58 4.40
Risk Adjusted CHF Readmission Score, N = 1062 24.84 4.86 8.38 38.09
Risk Adjusted Kidney Readmission Score, N = 1008 23.02 7.4 0 59.70
Risk Adjusted COPD Readmission Score, N = 1067 21.07 5.14 0 35.01
Risk Adjusted Diabetes with Medical Management Score, N = 1053 | 16.83 6.43 0 45.58
Risk Adjusted Pneumonia Readmission Score, N = 1069 16.65 411 0 34.70
Risk Adjusted Stomach and Intestinal Bleeding, N = 1069 15.9 5.76 0 47.12
Risk Adjusted Abnormal Heartbeat, N = 1061 15.62 4.78 0 46.00
Risk Adjusted Hip Fracture with Surgical Repair, N = 1002 15.02 6.42 0 63.52
Risk Adjusted Stroke Readmission Score, N = 1047 14.43 5.51 0 43.59

* The readmission Score Index is negative due to the it being a composite index of all the readmission means derived
from factor analysis.

Hospital Readmission Composite Score Index mean is (-0.04), this is due to the principal factor analysis
generation of a single composite score through exploratory factor analysis. Risk adjusted readmission scores for
congestive heart failure (CHF) was the highest (Mean = 24.84) and the mean for the stroke (Mean = 14.43)
readmission score was the lowest among the nine assessed diagnoses.

8. Methods

Multiple regression analyses were used to examine the effects of hospital readmissions on hospital
performance measures. In the multiple regression equation, the independent variable is the hospital readmission
composite score. We compared models with fixed effects and random effects and used the Hausman Test (y2 = 14.32,
p < 0.2158) to determine that random effects were appropriate to use in the multiple regression model. Based on the
Hausman Test results (x> = 14.32, p < 0.2158), we were not able to teject the null hypothesis that both random and
fixed effects were consistent methods to estimate the coefficients Invalid source specified.. The random effects model
allowed us to control for hospital organizational factors, such as teaching status, ownership, technical complexity, and
centralization (Littell, Stroup, & Freund, 2002). The multiple regression equation used random effects, clustering by
AHAID, with a composite risk-adjusted hospital readmission score as the independent variable. The readmission
score is regressed directly on the outcome performance variable and not time lagged because reimbursement for each
readmission would most impact operating margin and total margin during the current quarter or year.

9. Results

Results indicate a statistically significant negative impact of readmissions on performance for both fixed
effects and random effects models. The random effects model allowed us to control for hospital organizational
factors and the fixed effects model confirmed our findings and allowed us to capture within hospital time invariant
factors from 2003 through 2009 (Littell, Stroup, & Freund, 2002).
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Table 2, columns 1 and 2 indicate that unplanned hospital readmissions had a negative impact on operating
margin (3 = -0.788, p < 0.01) and total margin (3 = -0.839, p < 0.01) in the random effects model. The results of
these findings support our hypothesis that hospitals with higher levels of readmissions have weaker financial
performance. To examine the robustness of using random effects, we additionally report the results of the fixed
effects model in columns 3 and 4. Columns 3 and 4 indicate that hospital readmissions also had a negative impact on
operating margin (3 = -0.576, p < 0.10) and total margin (3 = -0.610, p < 0.05).

Table 2: Impact of Risk-adjusted Hospital Readmission Rates on Operating Margin and Total Margin

Column Number (b 2 33 4
Aodel Type Random Effects Random Effecis Fixed Effacts Fixed Effecis
N = Sample Size N= 980 N =980 N =980 N =980
Financial Performance Variahle Operating Margin Total Marzin Operatmg Margin Total Margmn
Feadmizsions -0 TR *=* -.B39=*=% -0.576% -0.610=*
(0.301) (0.273) 0.319%) (0.285)
Hosprtal Cramership Tyvpe 1263 1.517 0307 -0.545
(2.909) (1.853) {4.238) {2.738)
Teaching Status -0.0978 0242 -0.130 -0.236
(0.833) (0757 (1.130) (1.148)
COTH Membership 0.985 0_896 -0.290 0.194
(0.864) (0880} [1.3200 (1.20%
Centralization:- -2.018 -0.804 -1.549 -0.446
{Category 1 is cmitted) Categoay 2 {1.856) (1.545% (1.861) {1.598)
-1.479 -1.239 -0.512 -0 4086
Category 3 (1.665) (1.415) (1.691) (1.496)
) -0.160 -0.164 1.139 0.950
Category 4 .273) (1.733) 2.324) (1.801)
. - -4 803 * -4.109% 2 B71 -1.919
Category 5 (2.532) (2.448) (2.832) 2.71%
-1.698 -1.060 -0.356 -0.0166
Category & (1.778) (1.428) (1.848) (1.499)
Technical Complexity Index 0.754* 0. B44%+% -D.0453 -0.0224
(0.418) (0.325) (0.565) (0.504)
Uncompensated Care as a2 Percentage of MPR -0.726% -0pa2Es -0.721 -0.67T*
(0.401) (0.315) {0.488) {0.359%)
Total Ambulatory Swreery Centers 0.145 D.OT83 0152 0.133
(0.135) (0.117) (0.161) {0.155)
Total Hozpitals -0.153 -0.110 -0.115 -0.0821
(0.166) (0.153) (0.403) {03700
Population Chrer 65 Years Of Age 0.00000235 0.00000459 0.000122 00000710
{0.00:00259) (0.0000243) (0.000107T) {0.00003G8)
Per Capita Income 0.0000%24 0.0000662 0.000183 0.0000787
{0.0000TED) (000006697 (0_000238) (0.000194)

* <0.10; ** p < 0.05; *** p < 0.01

The results in columns 1, 2, and 4 indicate that Uncompensated Care as a Percentage of net patient revenue
(NPR) is a statistically significant control variable worth noting given its negative impact on financial performance.
Uncompensated care percentage of NPR differs from performance indicators as it captures hospital payer mix
characteristics verses marginal profitability. The variable was significant in both the random effects models in column
1 and 2 and in the fixed effects models in column 4. Its impact on operating margin was (3 = -0.726, p < 0.10) and on
total margin (8 = 0.642, p < 0.05) in the random effects model. However, we tested and found that Uncompensated
care percentage of NPR did not moderate the negative affect that readmissions had on operating or total margin (p <
0.05).

In addition, in columns 1 and 2 the hospital Technical Complexity Index has a positive impact on Operating
Margin (8 = 0.754, p < 0.10) and on Total Margin (3 = 0.844, p < 0.01) in the random effects model.

There were, however, some inconsistencies in our results relative to the influence of individual readmission
diagnoses. We found that readmission from complications or infection for patients initially diagnosed with
cardiopulmonary obstructive disease (COPD) had the strongest (3 =-0.106, p < 0.05) negative impact on operating
margin while kidney and urinary track disease had a weak positive (8 =0.0359, p < 0.05) impact in operating matgin.
Overall, the results for three of the nine-readmission diagnoses were consistent with the negative influence of the
composite score.
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Table 3: Impact of Individual Risk-adjusted Hospital Readmission Rates on Operating Margin in Random
Effects Model

Conditions All 1 1 3 4 5 [ a
N==080 W =141 N=1067 N=1062 N=1053 K=1H8 =106 W=1002
Feadmizzions . 7RE*** -0u02E2 1054 00833 LOToTes 00350+ 00348 00487
[0.301} (003487} (0450 ] (0u035Ty (0.0183) (00438} [0.0358
Hespetal Comershap 1353 1455 1311 1300 1359 L1355 L1377 L1410
Type 2.909) (2.834) 2000 288) 200 [2.981) (2.926) (2.921)
Madical School -D.087E 187 00072 0.210 017 00328 232 017
Affiliation [0.833) {03146} (0819 (0.82%) 82Ty (0.819) {0.816) [0.807)
COTH Memherzhip 0.943 1311 1.148 096 0874 1.218 1124 0804
[0.264) (0.855) {0888 (0820 W17y [0.855) {0.834) [D.218)
Cenimabzation:
Ichnster_2 -2018 -1.511 -1.279 -1.393 -1871 -1.457
(1.856) {1.790) {L.661) (17840 (1.843) (1.748)
Ichuster_3 -147 1304 1041 -1158 -1.533 -1237
[1.556) {1.625) {14913 [1.508) (1. 704} (1587}
Ichster 4 -0.160 0120 0434 0216 0151 0242
_ A 2.273) (2.182) 2070 G170 (2.229) (2.145)
Tchuster_§ ERT 4164 TS 22107 4731 4147
: (2.533) {2.565) (2.373) (2570 2.674) (2.508)
Tchuster_6 [T ] 408 1205 -1 083 1372 1.7 1248
[1.778) {1.722) (1.575) 1.71%) (1.793) (L6710
Technical Compleity 0758 0.710* 0.725% 0.787+* 0.670% 0.753*
ndex [0.418) {04007} {0.388) (0401 0411} {0390}
Unconpensared Care as 0.T26* 0522 0337 0433 731 0§20
2 Percenrage of NER (0401} {0383} (0363 0378 (0.408) {0:372)
Total Anchralatory 0145 0.0077 00025 0.0R80 0.Im 0.0983
| Sureery Centers 0.135) ({0137} {0.133) (.13} (0137 (0133
Total Hospitals -0133 0183 -0.303 0192 -0.133 U18s
[0.156) {0.175) {0179 174 0.170) (0.173)
Populanon Crwver 65 000000235 | O.00000SEE | 00000122 | O0OR0OTET | QuD0OD0OTS | OU0OO00336 | 0.00000879 00106
Years OfAze 00000259 | (000002749 | (0.0000273) | (00000272 | (0.0000275) | (00027 | (DO000ITH (00000274
Per Capita Incams 00000024 0.000C0B20 | O.0000824 | 0.DODOESI 00000621 1] i 0000080 00000834
00000720 | (0.0000790) | (0.0000778) | (00000777 | (0.000077E) | (DUOCODTES | (D.O0007EH (0000TET)
Condition(s) Al 1= 2= i= = i= §= b=
Abnormal COPD CHF Dizhates Kidney and Infartions Hip Fractare
Heartheat With Medical Uninary DPneumonia With
Mlanazement T Surgical
Infection Bepair

a0l R0 ol

Table 3 allows us to determine if the overall impact of hospital readmissions is driven by individual diagnoses.
Three of the nine individual readmission scores had a statistically significant negative influence on hospital financial
performance as measured by operating margin. Specifically, strong negative influences include readmissions due to
complications of infection from COPD (8 = -0.106, p < 0.05), congestive heart failure (3 =-0.0833, p < 0.10), and
diabetes with medical management (8 =-0.0797, p < 0.05). Four additional readmission conditions (abnormal
heartbeat, infectious pneumonia, stomach and intestinal bleeding, hip fracture with surgical repair) also had negative
influences on financial performance; however, they were not statistically significant.

10. Discussion

Almost 20 percent of Medicare beneficiaries experience an unplanned hospital readmission within 30 days of
discharge (Jenks, et al., (2009). In this study, we found that unplanned readmissions have a negative influence on
hospital financial performance. Our results were consistent across two statistical models which controlled for hospital
organizational factors from 2003 through 2009. We used risk adjusted unplanned readmission data for which there
was a readmission due to complications and infections. Understanding the factors influencing unplanned hospital
readmission may represent areas for managers to decrease their negative impact on their hospital’s performance.

The results support past findings and shed new light on the relationship between readmissions and hospital
financial performance. Our results are consistent with arguments made by Porter and Teisberg (2006), who urged that
eliminating mistakes and providing care correctly the first time reduces costs and improves quality simultaneously.
The benefit from reducing readmissions due to complications and infections are significant due to the high costs of
care, slower recovery, and the need for readmission for repeated treatments (Porter & Teisberg, 2006). They are also
consistent with the findings of Alexander et al., (2006) who found who found that hospitals that invested in quality
improvements improved their quality and cost performance. Based on the findings of these past studies, hospitals that
invest in care quality that lead to reduced readmissions may experience improved financial performance.
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The findings support the research findings of Jenks et al., (2009) who found that readmissions were costly for
hospitals and not linked to bed supply. We also found negative influences on financial performance among conditions
are that are typically chronic. The findings also indicate no relationship between bed supply as measured by number of
hospitals and the readmission rates.

The findings support the results reported by Press Ganey (2012), which found that hospital readmission
scores are associated with the patient experience with communication with their care provider, as measured by
HCAHPS. Interactions with the clinician involve providing education and discharge planning for patients in efforts to
reduce readmission (Press Ganey, 2012). The organizational culture, management, and systems that enable a hospital
reduce readmissions and receive high HCAHPS scores, may also be associated with strong financial performance.

The negative financial effect of readmissions due to complications or infection may be significant for
hospitals operating at high capacity levels (Jencks et al., 2009). When patients are readmitted within 30 days due to
complications and infection, they may be assigned the same diagnostic related group (DRG) as patients who have
lower cost of care and with shorter LOS. In this case, hospitals without excess capacity suffer financially when they
are reimbursed at the same level for patient care that has higher costs due to complications and infection (Jencks,
Williams, & Coleman, 2009).

Our results shed new light on the relationship between readmissions and financial performance. The
following example, using the same medical and surgical conditions examined in our study illustrates this relationship.
In Figure 1, Scenario 1 presents Average Revenue and Average Costs for a patient admitted for a stomach procedure
involving bleeding or MS-DRG 328 and then readmitted for a post-operative infection without an operating room
procedure and assigned MS-DRG 856. Scenario 1 illustrates the net loss (3030) a hospital experiences from filling a
bed with the same patient through readmission due to a surgical site infection.

Figure 1, Scenario 2 presents an alternative in which the patient in Scenario 1 does not need readmission and
the bed can thus be filled with an additional patient requiring stomach services. Scenario 2 illustrates the net profit
(4,488) earned by a hospital through providing care to multiple patients admitted for stomach treatment without
readmission. As Figure 1 suggests, the difference in net profits between Scenario 1 and 2 is $7,518.

Figure 1. Stomach Procedure (bleeding) Bed Productivity Example, 2009

Seomach Procedure (bleeding) MS5-DRG 328

Scemario 1 Averare Fevenne Average Cost  Net Beimbursement
Patient |, Episode | Stomach Procedure $0.361 §7.117 214
L Epispde 1 f3gion & surpmcal site ] 511852 §37.128 3|'5‘-3__gé
ol Hosmifal B 33,050
Scemario 2 Averaze Eevenne Average Cost  Net Reimbursement
Paent 1, Episode | Stomach Procedure withour complication 0301 57117 5114
Eatisnt 2 Enicode | Stomach Procedurs without complicatjon 30301 JL117 iln4
Total Hospital Prof 3488
Proifit Diference Scemarip 1 53,0300
in 7 g4 4nn

57518

Sewrce: Medicare Cost Fepants Compiled by the American Hospital Directory, 2009

As illustrated in Figure 2, we replicated the above scenario using 2009 Medicare Cost Report data for a hip
fracture requiring surgical repair or MS-DRG 482. In Figure 2, Scenario 1, the hospital experiences a loss of $5,748 in
net profits from treating the same patient over two episodes of care due to surgical site infection. In Scenario 2, the
same hospital experiences a loss ($948) in net profits by treating two hip fracture patients in one episode of care
without readmission due to surgical site infection. The difference between the two scenarios ($4,800) indicates that the
hospital experienced less of a profit loss in Scenario 2 when compared with Scenario 1.
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Figure 2. Hip Fracture, Surgical Repair Bed Productivity Example, 2009

Hip Fracture, Surgical Repair (MS-DRG 481)
Scemario 1 Aweraee Revenne Average Cost  Net Reimbursement
F'au.em 1. Epu;::-de 1 I-np FIIEJIL SJ:E..aJ R.E":u: 10,058 50532 =2
; e infect 23L952 §37.124 Sl-il:‘?é
3, 798)
Scemario 2 Averaze Revenme Average Cost  Net Eeimborsement
§0.05 §0.532 3ETH
A - g 2 AL, Bricho i fo0s j0.532 KIESCY]
Tn‘lal ]-[c-spuln_ F'mﬁ.t 3242
Lasz Diifference: Soenario 1 5548
- P
480

Sewree: Memirars Cost Eeponts Lonmpiled by the Amencan Hosmital Dimectory, 2008,

Based on bed productivity, multiple episodes without complications generate more profits than filling beds
with readmitted patients due to post-surgical infections and complications (Hollenbeak, Murphy, Koenig, Woodward,
Dunagan, & Fraser, 2000; Hannan, et al., 2003). The two medical conditions in Scenario 1 and 2 are the same as the
ones we assessed in our study and we use them to illustrate the impact of surgical site infection and longer length of
stay on bed productivity and profits. The respective DRG codes and treatment process used in the scenario was
confirmed by hospital managers responsible for inpatient coding. Hospital revenue and cost figures are from Medicare
Cost Reports from 2009 as compiled by the American Hospital Directory (American Hospital Directory, 2012).

Several of our additional findings also require further exploration. We found that readmissions due to kidney
and urinary tract infection had a weak positive impact on operating margin. A possible explanation may be the
reimbursement for kidney and urinary tract infection care enables hospitals to experience limited, but positive profits
from its treatment. Standard treatments may also result in a low complication level through treatment with antibiotics
(Ronald, et al., 2001). Alternatively, reimbursement levels may produce a marginal profit for treating such patients at
high volume levels. It is likely that conditions that had statistically significant negative influence (COPD, CHF, and
diabetes with medical management) have comorbid chronic conditions with a higher cost of care and risk of
readmission (Wolff, Starfield, & Anderson, 2002). Readmission of such patients with chronic and comorbid
conditions would lead to poorer hospital financial performance. Additional study is needed to fully assess the
implications of this anomaly.

The hospital percentage of uncompensated care had a negative effect on operating margin in the composite
score model as well as in the models for each readmission condition. For several conditions that were chronic or
subject to surgical site infections the negative influence was statistically significant. For instance, uncompensated care
had a negative influence on conditions such as kidney and urinary tract infection, infectious pneumonia, and hip
fracture with surgical repair. Hospitals that had higher percentages of patients unable to pay for their care may
experience higher levels of readmissions because such conditions may require expensive antibiotic prescriptions,
physical therapy, and follow-up care by primary care physicians. Lack of insurance coverage may result in patients not
having access to adequate follow-up care or prescriptions to manage their conditions (Hadley, 2003).

Further complicating this lack of insurance coverage, may be the small percentage of patients that schedule a
visit with their primary care physician post-discharge (Jenks, et al., 2009; Goodman, Fisher, & Chang, 2011). Inability
to afford inpatient care or being uninsured translates into patient hardship in affording the cost of follow-up care
upon discharged, which may result in the patient being readmitted due to infections or complications.

Technical Complexity Index has a positive impact on Operating Margin (8 = 0.754, p < 0.10) and on Total
Margin (3 = 0.844, p < 0.01) in the random effects model. This supports the findings which indicate that hospitals
that are technologically more advanced may have better quality measures (Himmelstein, Wright, & Woolhandler,
2010) and higher quality may have positive influence on financial performance (Alexander, et al, 2006).
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11. Management Implications

The negative influence of readmissions provides managers with motivation to implement initiatives that lower
unplanned readmission rates. The negative influence of readmissions indicates that a business case for reducing
readmissions may exist, but will require implementation along the care continuum—before, during, and after the
initial hospital admission (Minott, 2008).

Managers should dedicate resources that focus on the unique care issues that patients at risk for multiple
readmissions represent, particularly for patients admitted with chronic conditions, given the negative influence of
readmissions (Soeken, et al., 1991; Marcantonio, et al., 1999). Managers may find it most beneficial to focus on a
subset of conditions that result in high readmission volume, such as diabetes, surgical site infections, CHF, and
COPD. Specific strategies have been shown to reduce readmission rates, including: (1) improving care processes
within the hospital, especially those associated with surgical site infection; (2) enhancing patient comprehension of and
compliance with post-discharge care instructions (Boulding, Glickman, Manary, Schulman, & Staelin, 2011); and (3)
improving follow-up care and monitor the patient’s clinical condition to intervene if deterioration is detected (Stone &
Hoffman, 2010).

Many infections resulting in unplanned readmission may be caused by surgical errors that can increase the
likelihood of infection, deterioration of the patient’s physical condition, and medical complications (Encinosa &
Hellinger, 2008). Managers should focus on strategies to minimize such infections with their associated cost
implications. Efforts to reduce adverse patient events for surgical patients may also improve the overall quality of care
and may lower long-term health care costs for hospitals (Porter & Teisberg, 2006).

A high proportion of readmissions occur relatively soon after discharge and provides support for inpatient
and early outpatient interventions to reduce complications (Dharmarajan, et al., 2013). At discharge, managers should
focus on enhancing the understanding of information and advice to reduce unplanned readmissions (Chollet et al.,
2011). This is supported by the findings of Boulding et al. (2011) who found that patient satisfaction with discharge
instructions and planning were associated with lower 30-day risk-standardized readmission rates.

Upon discharge managers can use specially trained nurses or pharmacists to provide telephone follow-up to
confirm that patients or caregivers have received clear discharge instructions (Chollet et al., 2011); schedule follow up
appointments with primary care physicians, particularly for chronically ill patients who visit multiple providers and
specialists (Jencks et al., 2009; Goodman et al., 2011); and monitor patients and intervene before a patient’s condition
becomes more serious and requiring readmission (DelliFraine & Dansky, 2008).

Further, about one third of unplanned readmissions occur during the last half of the 30 day period, patients
will require additional attention and interventions after the initial follow-up period (Dharmarajan, et al., 2013).

12. Limitations

Additional factors should be considered when interpreting this study. The sample of hospitals is only from
Pennsylvania, a state that has a high percentage of elderly persons living in rural areas served by freestanding non-
profit hospitals (Pennsylvania Rural Health Association, 2010). However, this hospital population allowed for the
control of differences regulations and market factors among states. A national population may allow for confirmation
of the results across diverse market, payer-mix, case mix, regulatory, and competitive environments.

The data for readmissions do not identify on which day the readmission occurred or the patient demographic
factors. The model also does not control for community provider resources such as number of nursing homes or
hospices.

13. Future Research

The findings presented here highlight areas in need of future research which could focus on identifying care
processes that lead higher readmissions. Higher readmission rates may be a symptom of poor hospital quality and
patient satisfaction (Chollet, et al., 2011; (Boulding, et al., 2011). Identification of underlying care processes that may
contribute to higher unplanned readmissions and poor quality may provide managers with crucial insights into care
improvement (Porter & Teisberg, 2007). Our results also indicate that not all unplanned have a negative influence on
financial performance and represent opportunities for additional assessment.
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Future research could also assess whether the influence on performance of readmitted medical diagnosis
patients differs from surgical patients. Future study may also build on recent findings that show patients are at risk
throughout the entire 30-day period and readmissions are not correlated with age, sex, or race (Dharmarajan, et al.,
2013).

14. Conclusion

Unplanned readmissions are frequent, expensive, and sometimes life-threatening event that is associated with
gaps in follow-up care (Jenks et al., 2009). Hospital managers need to gain a thorough understanding of unplanned
readmissions in order to reduce their prevalence. Many of these readmissions should be prevented. The unplanned
readmissions in this study were due to complications and infections and they had an overall negative influence on
both operating margin and total margin. The negative influences of nonsurgical conditions also focus the attention on
the importance of follow-up care post discharge, especially for patients with multiple chronic conditions. Many times
such patients are left on their own to follow instructions they do not understand and not taking medications.
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