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Abstract

BACKGROUND—About one-quarter of rehospitalized Medicare patients are admitted to
hospitals different from their original. The extent to which this practice is related to for-profit
hospital status, and impacts payments and mortality, is unknown.
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OBJECTIVE—To describe and examine predictors of and payments for rehospitalization to a
different hospital within 30 days among Medicare beneficiaries in for-profit and in not-for-profit/
public hospitals.

DESIGN—REetrospective cohort study.
SETTING—Medicare fee-for-service hospitals throughout the United States.

PARTICIPANTS—Random 5% national sample of Medicare beneficiaries with acute-care
rehospitalizations within 30-days of discharge, 2005-2006 (N=74,564).

MEASUREMENTS—30-day rehospitalizations to different hospitals; total payments/mortality
over subsequent 30-days. Multivariate logistic and quantile regression models included index
hospital for-profit status, discharge counts, geographic region, rural-urban commuting area, and
teaching status; and patient sociodemographics, disabled status, comorbidities, and a measure of
risk-adjustment.

RESULTS—22% (16,622) of the sample was rehospitalized to a different hospital. Factors
associated with increased risk for rehospitalization to a different hospital included being
hospitalized within a for-profit, major medical school-affiliated, or low volume index hospital, and
having a Medicare-defined disability. When compared to those rehospitalized to the same hospital,
patients rehospitalized to different hospitals had significantly higher adjusted 30-day total
payments (median additional $1,308/patient, p-value<0.001), but no significant differences in 30-
day mortality, regardless of index hospital for-profit status.

LIMITATIONS—The analysis lacked detailed clinical data, and did not assess specific provider
practice motivations or the role of patient choice.

CONCLUSIONS—Rehospitalizations to different hospitals are common among Medicare
beneficiaries, more likely among those initially hospitalized at a for-profit hospital, and related to
increased overall payments without improved mortality.

INTRODUCTION

Rehospitalization within the first 30 days of discharge affects 1 in 5 hospitalized Medicare
fee-for-service beneficiaries and accounts for approximately $17.4 billion in payments
annually (1). Although most patients are rehospitalized within the same hospital from which
they were discharged, at least 1 in 4 is rehospitalized to a different hospital (1). This holds
true even if the patient originates from a high-volume center (1). Information exchange
between hospitals is hampered by the lack of a universal medical record (2), and health care
professionals are often unaware of critical information gathered in another facility (3). As
such, rehospitalizations to different hospitals may result in the duplication of costly tests,
procedures, and treatments. It may also delay appropriate diagnoses or treatments, leading to
increased payments and mortality.

A multitude of patient and hospital factors may drive these diversions to different hospitals.
Rehospitalizations to different hospitals may be planned, driven by patient choice, or made
necessary by a high hospital census or the need for expertise unavailable at the original
hospital. However, it is also well-established that non-medical (e.g., patient race/ethnicity)
and financial factors (e.g., lack of insurance) can influence provider decisions to triage
patients to other hospitals for admission (4-9). Furthermore, in the case of rehospitalization,
the original hospital understands the patient’s needs and likely would be able to project his/
her future care costs. In particular, for-profit hospitals may have a financial incentive to
divert known high-cost patients with impending rehospitalization to different facilities as a
means of minimizing costs and increasing profits (4,10). However, objective evidence of
this practice has not been offered. Given the sizable influence that for-profit hospitals exert
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in certain US regions (11,12), it is vital that for-profit rehospitalization practices be further
defined.

As the Centers for Medicare and Medicaid Services and other federal entities contemplate
the precise enactment of the new Hospital Readmissions Reduction Program (legislation
contained within the recent healthcare reform to reduce 30-day Medicare rehospitalizations
through hospital-based payment penalties beginning in 2012) (13-18), it is important to
obtain knowledge on how for-profit status affects rehospitalizations to different hospitals
and how this practice, in turn, impacts overall payments and mortality. Unless carefully
monitored, a payment policy targeting rehospitalizations has the potential to incentivize
diversions to other facilities (14). Therefore, to inform the national discussion on payment
reform, we utilized a nationally representative 5% random sample of Medicare beneficiaries
from 2005-2006 to examine 1) the prevalence and predictors of rehospitalization to different
hospitals, and 2) how rehospitalization to a different hospital impacts 30-day Medicare
payments and mortality in for-profit and in not-for-profit/public hospitals.

METHODS

Design Overview

We used Medicare data to identify a cohort of beneficiaries with acute care
rehospitalizations within 30 days of an acute care (i.e., hospital) discharge between January
1, 2005 and November 31, 2006. Medicare fee-for-service claims are longitudinal, and are a
well-accepted standard for identifying sites of acute care and total payments over time for
care reimbursed through the Medicare system (1,14). Medicare data were also used to assess
index hospital characteristics, including for-profit status, and baseline sociodemographic and
comorbidity characteristics of eligible beneficiaries. This allowed us to examine predictors
of and payments for rehospitalization to a different hospital within 30 days among Medicare
beneficiaries in for-profit and in not-for-profit/public hospitals.

Prior to examining/conducting any specific data or analyses, we developed the study
objective, analysis protocol, and table outlines. This a priori analysis protocol remained
unaltered throughout the research process, except for the addition of extra comorbidity
measures and hospital discharge volume strata requested by peer-reviewers. Although no
hypotheses about the relationships between hospital status and outcomes were specified a
priori, our analytic plan was constructed on the theory that beneficiaries rehospitalized to
different hospitals may experience differences in their payment or mortality outcomes due to
poor care coordination and information flow between hospitals, and that certain types of
hospitals (i.e., for-profits) may have additional incentives to divert certain populations to
different hospitals for their care. The University of Wisconsin Institutional Review Board
approved this study with a waiver of consent.

Data Sources

We obtained demographic/enrollment data and institution/physician/supplier claims for a
5% random national sample of 2004, 2005, and 2006 Medicare beneficiaries from the
Centers for Medicare and Medicaid Services Chronic Condition Data Warehouse [CCW]
(19). Details regarding the random sampling procedures utilized by the CCW in its
construction of this sample can be found at http://ccwdata.org (20). Linked annual Medicare
provider of services files containing hospital characteristics were also obtained for 2004—
2006 from the CCW. Medicare beneficiaries who had non-continuous Part A and B
enrollment (for reasons other than death), or received railroad retirement benefits or care
through a Medicare health maintenance organization were excluded.
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We examined this dataset to identify subjects who were discharged and then rehospitalized
within 30 days to acute care hospitals from January 1, 2005 to November 31, 2006. Data
from 2004 were used to calculate baseline risk adjustment scores, and therefore, were not
used to identify qualifying hospitalizations. Using criteria for rehospitalization published by
Jencks et al. (1), we defined a qualifying acute care hospitalization as any acute care stay
contained within the inpatient Medicare claims that was not within a hospital specialty unit,
not within an inpatient rehabilitation, long-term care, or critical access hospital, and not for a
primary rehabilitation diagnosis (DRG-462). Additionally, to exclude hospital-to-hospital
transfers, all rehospitalizations to different hospitals occurring on the same day as discharge
from the index hospital were excluded. Same-day rehospitalizations to index facilities were
included. For subjects with more than one qualifying hospitalization-rehospitalization dyad,
only the first chronologically was included. Final sample size was 74,564 (see study flow
diagram, figure 1).

All patient-level variables were created using information available within the Medicare
data. We determined whether subjects were rehospitalized to the same or a different acute
care hospital as the index hospitalization by comparing the facility identification number for
each acute stay. Total payments for all Medicare claims for 30 days, starting at the date of
rehospitalization, were calculated. Claims which extended beyond the 30-day timeframe
were broken into per-diem rates and only the cost for the first 30 days was included. We
identified patients who died within 30 days of rehospitalization using dates of
rehospitalization in the inpatient file and dates of death within the demographic/enrollment
file. Using admission/discharge dates on acute care facility claims, we also calculated the
index hospitalization length of stay. Age at rehospitalization, gender, race/ethnicity,
Medicaid enrollment, and disabled status were obtained directly from the Medicare data for
all patients. Race/ethnicity was split into categories of White, Black, and Other based upon
the beneficiary race code contained within the Medicare data, and was included because
race/ethnicity has been shown to impact 30-day rehospitalization risk (21,22). The Centers
for Medicare and Medicaid Services (CMS) utilizes a risk adjustment model called the
CMS-hierarchical condition category (CMS-HCC) score to predict Medicare payments and
to adjust Medicare capitation payments on the basis of case-mix. This system utilizes
ICD-9-CM codes gathered from both inpatient and outpatient encounters from the prior year
to assign the beneficiary to specific “condition categories” which are clinically- and cost-
similar. CMS utilized 3,000 specific ICD-9-CM codes to define the 70 condition categories
included in the measure. Comorbidity is reflected by allowing a beneficiary to belong to
multiple condition categories. Beneficiary demographic adjusters are also included (i.e., age,
gender, Medicaid status, disabled status) in the creation of the final CMS-HCC score
(average score = 1.0). The final CMS-HCC model has an expenditure prediction R? statistic
of 9.8%. (23). We calculated each subject’s CMS-HCC score for the 12 months prior to the
rehospitalization date. This calculation included all outpatient and inpatient claims over the
12 months of interest, including the index hospitalization. These CMS-HCC scores were
included within models as comprehensive risk adjustment measures (23). Furthermore, we
identified comorbid conditions by incorporating information from the index hospitalization,
all hospitalizations during the year prior to the rehospitalization, and all physician claims
during the year prior to the rehospitalization using methods proposed by Elixhauser et al.
(24). Of the conditions identified, we included the 10 comorbidities most often present in
our sample (i.e., hypertension, fluid and electrolyte disorders, congestive heart failure,
chronic pulmonary disease, deficiency anemias, diabetes-uncomplicated, valvular disease,
hypothyroidism, peripheral vascular disorders, cardiac arrhythmias) and created an indicator
variable of “‘other comorbidity’ to denote the presence of pulmonary circulation disorders,
other neurological disorders, diabetes-complicated, renal failure, metastatic cancer, solid
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tumor without metastasis, coagulopathy, obesity, weight loss, psychoses, or depression (all
of which occurred at lower frequencies within the sample). These variables were included
within our analyses to provide an additional control for the effect of comorbidity. The most
common reasons for index hospitalization and rehospitalization were categorized using the
Agency for Healthcare Research and Quality’s (AHRQ) Clinical Classifications Software
(25), a tool for clustering patient diagnoses and procedures (using ICD-9-CM codes) into a
manageable number of clinically meaningful categories. For this analysis, we clustered
diagnoses into the 285 AHRQ-pre-defined, mutually exclusive, ‘single-level’ diagnostic
categories (26).

Facility characteristics were also obtained from the Medicare files. We determined the index
hospital’s for-profit status, medical school affiliation (i.e., major, minor [limited/graduate],
and none), and Centers for Medicare and Medicaid Services geographic billing region from
the provider of services file corresponding to the patient’s index hospitalization date (27).
We used acute care facility claims over the full 3-year period to determine average annual
Medicare discharge number for each hospital within the 5% sample. Each average was then
multiplied by 20 to estimate the total average annual discharge count (23) and to categorize
hospitals as having >10,000 annual discharges, 6,001-10,000 annual discharges, 1,000-
6,000 annual discharges, and <1,000 annual discharges. A census tract-based measure of
rural/urban status used by the US Department of Agriculture, the Rural/Urban Commuting
Area code (28), was generated for each index hospital and clustered into categories of
“urban core areas,” “suburban areas,” “large town areas,” and “small town/isolated rural
areas” (29).

We obtained all of our variables from Medicare data. Medicare fee-for-service claims are
longitudinal, and are a well-accepted standard for identifying sites of acute care, length of
stay, and total payments over time for care reimbursed through the Medicare system
(1,14,30). Medicare claims are also a well-accepted approach for assessing mortality (30—
32). We had no missing information for subjects’ age, gender, Medicaid status, or disability
status, or for index hospital Medicare billing region. Less than 1% of our sample was
missing race/ethnicity, or index hospital for-profit status, medical school affiliation, or rural
urban commuting area code data. Information on subjects’ baseline comorbidities was
collected from diagnoses recorded in Medicare claims. It is not possible to assess the extent
to which this comorbidity information was missing.

Multivariable logistic regression was used to determine the relationship between explanatory
variables and readmission to a different hospital. Since our outcomes were common, it
would have been inappropriate to estimate relative risks from the odds ratios resulting from
these multivariable logistic regression models. Therefore, we used methods published by
Kleinman (33) and Localio (34) to calculate adjusted risk ratios, predicted probabilities, and
95% confidence intervals from these models on the basis of marginal standardization
(33,34). The same analytic technique was utilized to determine the relationship between 30-
day mortality from the date of rehospitalization and readmission to the same or different
hospital, overall and stratified by index hospital for-profit status. To better assess inherently
skewed payment data, we used quantile regression (35) to calculate adjusted predicted
percentile payments for 30 days from the date of rehospitalization for readmissions to same
or different hospitals, overall and stratified by index hospital for-profit status. Because the
impact of rehospitalization to a same or to a different facility may differ across the
distribution of payments, and because such differences may be intrinsically interesting, we
estimate these differential impacts at the 10th, 50th, and 90th percentiles of the conditional
distributions, thus permitting these effects to be separately examined for patients at low,
median, and high ends of the payment spectrum.
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All analyses were pre-specified and were performed using SAS 9.2 (Cary, NC) (36) and
STATA 11 (College Station, TX) (37). Significance was assessed at the 5% level. We used
chi-squared tests to analyze differences in the frequencies of hospital and beneficiary
characteristics between non-profit/public and for-profit hospitals. To account for clustering
within hospitals, models utilized robust estimates of the variance. Ninety-five percent
confidence intervals for the payment models were estimated using bootstrap techniques to
replicate analyses 1,000 times (38,39). Models included: 1) index hospital for-profit status,
medical school affiliation, Rural/Urban Commuting Area code, Centers for Medicare and
Medicaid Services geographic region, and average annual discharge count grouping, and 2)
patient age, gender, race, Medicaid status, disabled status, comorbidities, index
hospitalization length of stay, and Hierarchical Condition Category score.

Role of the Funding Sources

RESULTS

The UW Health Innovation Program provided assistance with Institutional Review Board
application, Medicare data management, variable creation, and manuscript formatting. No
other funding source had a role in the design or conduct; data collection, management,
analysis or interpretation; or preparation, review or approval of the manuscript. The authors
do not have any potential conflicts of interest.

Sample Characteristics

3,879 index hospitals and 3,905 readmission (second) hospitals were represented within the
analysis. These hospitals each contributed an average of 19 beneficiaries (range 1 to 251) to
the analysis. Patients tended to be rehospitalized within hospitals of the same and/or similar
type. For example, patients rehospitalized within a non-profit/public hospital were most
often initially hospitalized within a non-profit/public hospital, and patients rehospitalized
within a for-profit hospital were most often initially hospitalized within a for-profit hospital
(Appendix Table 1).

Hospital and patient characteristics differed depending upon the for-profit status of the index
hospital facility (Table 1). For-profit index hospitals were slightly more likely to be located
in suburban areas and to be of lower volume, and were less likely to have medical school
affiliations.

Fourteen percent (10,607) of sample patients had their index hospitalization within a for-
profit facility. These patients were slightly younger and more apt to be non-white, disabled,
and on Medicaid than patients with index hospitalizations in not-for-profit/public facilities.
These patients were also slightly more likely to have diagnoses of congestive heart failure
and chronic pulmonary disease and slightly less likely to have valvular disease than patients
with index hospitalizations in not-for-profit/public facilities. Other comorbidities did not
differ by for-profit index hospital status. Gender mix, average Hierarchical Condition
Category scores, and index hospitalization lengths of stay did not meaningfully differ by
index hospital for-profit status. Unadjusted 30-day mortality and median total payments
from the date of rehospitalization also did not differ between these groups. However, 28% of
patients initially hospitalized in for-profit hospitals were rehospitalized to a different facility
than their index hospital, compared to 21% of patients originating from non-profit/public
hospitals (p-value <0.001).

Predictors for Rehospitalization to a Different Hospital

Table 2 shows adjusted risk ratios and corresponding predicted probabilities for the
association of each variable within the predictive model to rehospitalization to a different
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hospital. After adjustment for geographic region and all other characteristics listed, the top
four factors most related to the risk of rehospitalization to a different facility included being
initially admitted to a for-profit index hospital (17% increased risk, p-value <0.001), being
initially admitted to a lower volume index hospital (those with <1,000 annual discharges had
221% increased risk, p-value <0.001), being initially admitted to a hospital with a major
medical school affiliation (18% increased risk, p-value <0.001) and being disabled (21%
increased risk, p-value <0.001).

A number of other factors were statistically significantly associated with rehospitalization to
a different hospital, but, in general, these effects were smaller than the four listed above.
Non-white/non-black (i.e., other race) patients were slightly more likely to be rehospitalized
in a different hospital. Factors which slightly decreased this risk included being initially
admitted to an index hospital in a large town or in a small town/isolated rural area, being 85
years or older, being female, and having a higher Hierarchical Condition Category score
(i.e., being sicker) or a longer index hospital length of stay.

Reasons for Rehospitalization

Table 3 shows the top 10 most common reasons for index hospitalization for patients
rehospitalized to the same hospital and the top 10 most common reasons for index
hospitalization for patients rehospitalized to a different hospital. The top 2 most common
rehospitalization reasons are also listed for each index reason. Notably, the ‘“most common’
rehospitalization reason in each category was often the same as the index hospitalization
reason.

30-Day Medicare Payments

Table 4 shows adjusted predicted payments for 30 days from the date of rehospitalization by
same or different rehospitalization facility for patients at the low end (10%), median (50%),
and high end (90%) of the cost-spectrum. Overall, rehospitalization to a different hospital
was associated with a statistically significant increase in adjusted total 30-day payments at
the 50% and 90% payment spectrum levels. The increase in adjusted 30-day payments at the
median for rehospitalization to a different hospital was $1,308/patient. This pattern of
significantly increased adjusted 30-day payments was maintained whether a patient had an
index hospitalization in a for-profit hospital or in a not-for-profit/public hospital.

30-Day Mortality

Table 5 shows adjusted risk ratios and corresponding predicted probabilities for mortality 30
days from the date of rehospitalization by same or different rehospitalization facility.
Patients rehospitalized to the same and different hospitals exhibited no significant
differences in adjusted 30-day mortality. This pattern held true regardless of index hospital
for-profit status.

DISCUSSION

In summary, we demonstrated that Medicare rehospitalizations to different hospitals were
common in 2005-2006, and were most strongly predicted by index hospital traits (i.e., for-
profit status, major medical school affiliation, and volume) and patient disability. These
factors outweighed the effects of age and disease considerably. Patients with
rehospitalizations to different hospitals had higher total 30-day payments, but no differences
in 30-day mortality, when compared to their counterparts rehospitalized to the same
hospitals. These findings raise concerns that select patients with imminent rehospitalizations
are being diverted to different hospitals for reasons other than disease severity at a cost to
the Medicare program and without 30-day mortality benefit.
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The higher payments incurred by Medicare patients rehospitalized in different hospitals may
be explained, in part, by the fundamental lack of US health system interconnectivity. In most
modern health care transitions, the patient/caregiver navigates alone amongst a multitude of
settings (40). Physicians and other team members commonly restrict practice to single
settings (41) and active care coordination is often absent (41). No universal medical record
exists to inform medical teams at different hospitals of a new patient’s previous medical
history or treatments (2). The discharge summary, a hospital’s primary discharge-
communication tool, is frequently of poor quality and often unavailable during the early
post-hospital period (3). This lack of communication and coordination may result in delayed
medical treatments and in the duplication of costly diagnostic tests, procedures, and
therapies; especially considering our finding that reasons for rehospitalization frequently
mirror those of the original hospital stay. This inefficiency of care may have negative
implications for the health of both the Medicare patient and system (42). Additional research
examining the impact of poor inter-facility communication, and incentives to encourage
improved inter-facility communication/coordination are needed.

The factors which most strongly predict rehospitalization to different hospitals are
remarkable in their predominantly non-medical/non-disease severity nature. Previous studies
have shown that non-medical and patient financial factors influence provider decisions to
triage patients to other hospitals (4-9). However, this is the first study to specifically
consider rehospitalizations, and the first to assess how hospital-specific factors influence this
practice (English-language PUBMED search to January 2010).

We can speculate regarding possible explanations for the pre-eminence of these predictors in
patient diversion. First, hospitals with low volume often lack access to specific medical
expertise that would allow them to have the confidence to manage the most complex of
rehospitalized patients (43-46). This lack of expertise/confidence may result in a greater
number of patient diversions. Hospitals with major medical school affiliations may
encounter high demand for services and high censuses which necessitate patient diversions
(47,48). However, in the cases of index hospital for-profit status and disabled patients, the
reasons for patient diversions are less clear. During a rehospitalization, the original/index
hospital likely understands the patient’s needs in depth, and as a result, may be able to
project future costs/needs to some degree. It is possible that certain facilities could use this
information to be selective in their rehospitalizations, more frequently diverting “less-
desirable” patients for readmission elsewhere (4,10). Additional research is needed to better
understand the patient, clinical, and system motivations underlying patient diversion.

Our findings should be considered in light of the forthcoming enactment of the new
Medicare rehospitalization payment reforms (the Hospital Readmissions Reduction
Program) (13-18). These reforms would aim to reduce 30-day rehospitalizations by
monetarily penalizing hospitals with rehospitalization rates significantly above the national
average (13,14,18). However, in such a system, a hospital may have incentive to divert less-
desirable patients to other facilities for their care, especially at the point of index admission
or just beyond the 30-day rehospitalization timeframe. Our findings suggest that some
diversions/loss of continuity may increase Medicare payments, and may disproportionately
affect the disabled. Additional research is needed on patient diversions outside of the 30-day
rehospitalization timeframe before any definitive policy recommendations can be made.

Our study is limited by our use of Medicare data, which provides excellent measures of
payments and rehospitalizations, but is limited in its ability to provide detailed insight into
specific practice motivations. Although this approach provides important data on predictors
for rehospitalizations to different hospitals, it cannot assess whether or not a diversion was
in the patient’s best interest and is inherently limited in its measures of geographic
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proximity, primary care involvement, and detailed clinical information. However, the weak
predictive role of disease-specific factors may suggest that non-medical patient and hospital
factors play a major role in this diversion decision. Like many studies of readmission, this
study cannot be applied to non-Medicare populations. Furthermore, we are unable to
comment upon the role of patient choice. It is possible that transient/migratory populations
and/or patient dissatisfaction with an index hospital may cause the patient to actively choose
to be rehospitalized elsewhere. Although studies have previously shown that non-acutely ill
patients clearly exert their preferences when choosing a hospital for an elective procedure
(49), it is likely that acutely ill patients needing emergent rehospitalization have much less
time or ability to exercise choice (49-51). These issues are in great need for additional
study.

In conclusion, rehospitalizations to different hospitals are common, are most strongly
predicted by non-disease factors, and are related to increased Medicare payments without
improved 30-day mortality. Further study of how transitional care, inter-facility
communication, and care coordination impact costs and quality of care is needed.
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Table 1

Characteristics of Medicare Beneficiaries with 30-Day Rehospitalizations and Their Sites of Index
Hospitalization, 2005-2006 (N=74,564)

For-Profit Status of Index Hospital

Characteristic™ overallT (N=74,564)  Non- Profit/PublicT (N=63,957)  For-Profit’ (N=10,607)

Index hospital characteristics

Average annual discharge count (SD) 7,115 (5,455) 7,441 (5,453) 5,150 (5,038)
>10,000 annual discharges 22.2 24.6 8.0
6,001 — 10,000 annual discharges 26.9 28.2 19.2
1,000 - 6,000 annual discharges 46.7 43.6 65.9
<1,000 annual discharges 4.2 3.7 6.9

Medical school affiliation
None 54.9 51.1 77.9
Minor 225 24.0 13.7
Major 22.6 25.0 8.4

Rural Urban Commuting Area Code for index hospital
Urban core area 80.5 80.9 78.0
Suburban area 2.2 1.9 3.8
Large town area 12.6 12.7 12.3
Small town and isolated rural area 4.7 4.6 5.9

Patient sociodemographic characteristics

Average age in years (SD) 76 (12) 77 (12) 76 (13)
<65 years 12.2 119 13.9
65-69 years 8.5 8.5 8.8
70-74 years 15.4 15.4 15.4
75-79 years 19.0 19.1 18.9
80-84 years 19.7 19.8 19.1
>85 years 25.1 25.3 24.1

Gender
Male 40.1 40.0 40.4
Female 59.9 60.0 59.6

Race
White 84.7 85.2 81.6
Black 11.3 11.2 11.9
Other 4.0 3.6 6.5

Medicaid
No 76.8 7.7 717
Yes 23.2 224 28.3

Disabled
No 89.4 89.7 87.6
Yes 10.6 10.3 12.4

Patient prior medical history
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For-Profit Status of Index Hospital

Characteristic” overalll (N=745564)  Non- Profit/Publict (N=63,957)  For-Profit! (N=10,607)
HCC score prior to rehospitalization date (SD) 2.05(1.2) 2.05(1.2) 2.04 (1.3)
1st quartile (mean = 0.81) 25.0 24.9 257
2nd quartile (mean = 1.44) 25.0 25.0 25.2
3rd quartile (mean = 2.18) 25.0 25.1 24.6
4th quartile (mean = 3.76) 25.0 25.1 245
Comorbidities
Hypertension 75.4 75.3 76.0
Fluid and electrolyte disorders 36.7 36.6 375
Congestive heart failure 325 323 34.0
Chronic pulmonary disease 33.1 32.8 35.1
Deficiency anemias 28.3 28.3 28.6
Diabetes, uncomplicated 22.4 22.3 23.2
Valvular disease 16.8 17.0 15.6
Hypothyroidism 16.2 16.2 16.2
Peripheral vascular disorders 14.2 14.2 14.5
Cardiac arrythmias 36.9 37.0 36.3
Other comorbidity 61.8 61.9 61.5
Index hospitalization
Length of stay in days (SD) 6 (7) 6 (7) 6 (6)
1-2 days 236 23.6 23.9
3-4 days 271.7 27.8 27.1
5-6 days 17.6 17.6 17.4
7 or more days 31.1 31.0 31.6
Readmission hospital facility
Same as index facility 1.7 78.6 725
Different than index facility 22.3 21.4 275
Mortality from rehospitalization date
30 days 12.8 12.9 12.2
Total payments from rehospitalization date
30-day mean (SD) 15,106 (12,137) 15,137 (12,126) 14,917 (12,203)
30-day median [IQR] 11,611 [7,212, 19,134] 11,649 [7,240, 19,203] 11,334 [7,032, 18,786]

Abbreviations: SD=Standard deviation; HCC=Hierarchical Condition Category Score created through the Centers for Medicare and Medicaid
Services; IQR=Interquartile range

*
Race data was missing for 68 subjects within the sample, index hospital for-profit status and medical school affiliation was missing for 3 subjects,
and index hospital rural urban commuting area code was missing for 476 subjects.

t . -
Values represent percentages unless otherwise specified
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Table 2

Predictors for Rehospitalization to a Different Hospital Facility for Medicare Beneficiaries with 30-Day
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Rehospitalizations, 2005-2006 (N=74,564)

Characteristic”

Predictors for Rehospitalization to a Different Hospital (N=74,564)

Adjusted Risk Ratio (95% CI)  P-Value  Predicted™ Probability (95% CI)
Index hospital characteristics
Hospital type
Non-profit/Public 1.00 (Reference) 21.7 (21.4, 22)
For profit 1.17 (1.13,1.21) <0.001 25.4(24.5, 26.2)
Total discharge count category
>10,000 annual discharges 1.00 (Reference) 18.2 (17.6, 18.8)
6,001 — 10,000 annual discharges 1.08 (1.03, 1.13) <0.001 19.7 (19.1, 20.2)
1,000 - 6,000 annual discharges 1.34 (1.28, 1.39) <0.001 24.3(23.8,24.8)
<1,000 annual discharges 2.21(2.07,2.34) <0.001 40.2 (38.2,42.1)
Medical school affiliation
None 1.00 (Reference) 21.3(20.9,21.7)
Minor 1.03 (0.99, 1.07) 0.090 21.9(21.3, 22.6)
Major 1.18 (1.14, 1.22) <0.001 25.1(24.4, 25.8)
Rural Urban Commuting Area Code for index hospital
Urban core area 1.00 (Reference) 23.1(22.8,23.5)
Suburban area 0.99 (0.9, 1.07) 0.74 22.8(20.8, 24.8)
Large town area 0.77 (0.74,0.81) <0.001 17.9(17.1, 18.6)
Small town and isolated rural area 0.85(0.79, 0.91) <0.001 19.8 (18.4,21.1)
Patient sociodemographic characteristics
Average age in years
<65 years 1.00 (Reference) 22.9(20.9, 25)
65-69 years 1.03 (0.92, 1.14) 0.57 23.7 (22.6, 24.8)
70-74 years 1.06 (0.95, 1.17) 0.27 24.3 (235, 25.2)
75-79 years 1.04 (0.93, 1.15) 0.45 23.9(23.1, 24.6)
80-84 years 0.93 (0.83, 1.03) 0.182 21.3(20.6,22.1)
>85 years 0.85 (0.76, 0.94) 0.003 19.5 (18.9, 20.2)
Gender
Male 1.00 (Reference) 23.1(22.7, 23.6)
Female 0.93 (0.91, 0.96) <0.001 21.6 (21.2, 22)
Race
White 1.00 (Reference) 22.1(21.8,22.4)
Black 1.02 (0.98, 1.07) 0.29 22.6(21.7, 23.5)
Other 1.10 (1.03, 1.18) 0.005 24.3(22.8, 25.9)
Medicaid
No 1.00 (Reference) 22.2(21.8,22.5)
Yes 1.01 (0.97, 1.04) 0.60 22.4(21.7, 23.1)
Disabled
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Characteristic”

Predictors for Rehospitalization to a Different Hospital (N=74,564)

Adjusted! Risk Ratio (95% CI)

P-Value

Predicted Probability (95% CI)

No
Yes

Patient prior medical history

HCC score prior to rehospitalization date

1st quartile (lowest)

2nd quartile

3rd quartile

4th quartile (highest)
Comorbidities

Hypertension

Fluid and electrolyte disorders

Congestive heart failure

Chronic pulmonary disease

Deficiency anemias
Diabetes, uncomplicated
Valvular disease

Hypothyroidism

Peripheral vascular disorders

Cardiac arrythmias
Other comorbidity
Index hospitalization
Length of stay in days
1-2 days
3-4 days
5-6 days

7 or more days

1.00
1.21 (1.09, 1.34)

1.00

0.95 (0.91, 0.98)
0.93 (0.89, 0.97)
0.89 (0.85, 0.94)

1.02 (0.98, 1.05)
0.98 (0.95, 1.01)
1.00 (0.97, 1.04)
0.92 (0.89, 0.95)
0.92 (0.89, 0.95)
1.00 (0.97, 1.03)
1.04 (1.00, 1.08)
0.98 (0.95, 1.02)
0.98 (0.94, 1.02)
1.05 (1.02, 1.08)
1.08 (1.05, 1.11)

1.00

0.89 (0.86, 0.92)
0.90 (0.86, 0.94)
0.90 (0.87, 0.93)

(Reference)

<0.001

(Reference)
0.005
0.001

<0.001

0.33
0.125
0.81
<0.001
<0.001
1.00
0.047
0.35
0.30
0.002
<0.001

(Reference)
<0.001
<0.001
<0.001

21.7 (21.3, 22.1)
26.4 (24.0, 28.7)

23.6 (22.9, 24.3)
22.3(21.7, 23.0)
21.9 (21.3, 22.5)
21.1(20.4, 21.7)

22.3(22.0,22.7)
21.9 (21.4, 22.4)
22.3(21.7,22.9)
21.0 (20.5, 21.6)
21.0 (20.4, 21.6)
222 (21.6, 22.9)
23.0(22.2,23.7)
21.9 (21.2,22.7)
21.8 (21.0, 22.7)
22.9(22.4,23.5)
22.9(22.5,23.3)

24.1 (235, 24.8)
215 (21.0, 22.1)
21.7 (21.0, 22.4)
21.7 (21.2,22.3)

Page 17

Abbreviations: Cl=Confidence interval; HCC=Hierarchical Condition Category Score created through the Centers for Medicare and Medicaid

Services

*
Race data was missing for 68 subjects within the sample; index hospital for-profit status and medical school affiliation was missing for 3 subjects;
and index hospital rural urban commuting area code was missing for 476 subjects.

+

All characteristics were included in multivariate logistic regression models and adjusted for Centers for Medicare and Medicaid Services

geographic billing region to produce the adjusted risk ratios (using methods by Kleinman et al.) and adjusted predicted probabilities shown.
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Table 5

30-Day Mortality from the Date of Rehospitalization by Same or Different Rehospitalization Facility, Overall
and Stratified by Index Hospital For-Profit Status (N = 74,564)

30-Day Mortality

Characteristic Adjusted* Risk Ratio (95% CI) P-Value Predicted” Probability (95% CI)

OVERALL MODEL
Rehospitalized in same facility 1.00 (Reference) 12.7 (12.5, 13.0)
Rehospitalized in different facility 1.01 (0.96, 1.06) 0.68 12.9(12.3,13.4)
STRATIFIED MODELS
Not-for-profit/Public index hospital patients only

Rehospitalized in same facility 1.00 (Reference) 12.9(12.6, 13.1)

Rehospitalized in different facility 1.01 (0.96, 1.06) 0.77 13.0 (12.4, 13.5)
For-profit index hospital patients only

Rehospitalized in same facility 1.00 (Reference) 12.1(11.4,12.8)

Rehospitalized in different facility 1.01 (0.90, 1.13) 0.81 12.3(11.1, 13.5)

Abbreviation: Cl=Confidence interval

*

Logistic regression models producing adjusted risk ratios (using methods by Kleinman et al.) and adjusted predicted probabilities for death within
30 days of rehospitalization by rehospitalization facility (same or different), overall and by index hospital for-profit status controlled for patient
characteristics of age, gender, race, Medicaid and disability status, comorbidities (hypertension, fluid and electrolyte disorders, congestive heart
failure, chronic pulmonary disease, deficiency anemias, diabetes-uncomplicated, valvular disease, hypothyroidism, peripheral vascular disorders,
cardiac arrythmias, and an indicator denoting the presence of other comorbidity), index hospital length of stay and Center for Medicare and
Medicaid Service’s Hierarchical Condition Category Score; and Index hospital characteristics of annual discharge number, teaching status, for-
profit status (omitted in stratified models), billing region and rural-urban community area code.
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