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Purpose: Hospital readmissions after radical cystectomy vary with respect to
intensity in terms of impact on patients and health care systems. Therefore, we
conducted a population based study to examine factors associated with
increasing readmission intensity after radical cystectomy for bladder cancer.

Materials and Methods: Using SEER (Surveillance, Epidemiology, and End
Results)-Medicare data we identified 1,782 patients who underwent radical
cystectomy from 2003 to 2009. We defined readmission intensity in terms of
length of stay (days) divided into quartiles of less than 3 (lowest), 3 to 4, 5 to 7
and more than 7 (highest). We used logistic regression to examine factors asso-
ciated with readmission intensity.

Results: More than half of the patients with the highest intensity readmissions
were readmitted within the first week and 77% were readmitted within 2 weeks
of discharge. Patients with the highest intensity readmissions were similar
in age, gender, race, socioeconomic status, pathological stage, comorbidity, neo-
adjuvant chemotherapy use and urinary diversion type compared to patients
with the lowest intensity readmissions. After multivariable adjustment, com-
plications during the index cystectomy admission (p <0.001), readmission week
(p¼0.04), and the interaction between index length of stay and discharge to a
skilled nursing facility (p¼0.04) were associated with the highest readmission
intensity.

Conclusions: Readmission intensity differs widely after discharge following
radical cystectomy. As postoperative efforts to minimize the readmission burden
increase, a better understanding of the factors that contribute to the highest
intensity readmissions will help direct limited resources (eg telephone calls,
office visits) toward high yield areas.
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RADICAL cystectomy is a complex sur-
gical procedure used to treat bladder
cancer. The use of post-acute care
services (ie home health care, skilled
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nursing facilities) after hospital
discharge has increased dramatically
among patients who undergo cys-
tectomy.1 Despite the increases in
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post-acute care, hospital readmission rates after
cystectomy have remained stable at approximately
25% during the last decade.1e3

Policy initiatives are currently under way to
address readmissions including the CMS Hospital
Readmissions Reduction Program.4 This program
was enacted under the Affordable Care Act in
October 2012 and reduces payments to hospitals
with excess 30-day readmissions. While initially
focused on common medical conditions such as
pneumonia and heart failure, it is expanding to
postoperative orthopedic care in 2015 and will
likely broaden in scope to other surgical pro-
cedures with time. However, viewing all read-
missions as equal impedes policy efforts to reduce
them in at least 2 ways. 1) Short duration (ie low
intensity) readmissions may be necessary early in
the post-discharge course to prevent further clin-
ical deterioration. For example, treating early
signs of dehydration during a brief inpatient stay
may prevent acute kidney injury and its sequelae,
and thus, avoid a longer duration (ie higher in-
tensity) readmission. 2) Focusing simply on
whether a readmission occurs fails to identify pa-
tients who consume a disproportionate share of
resources and who are at risk for serious, if not
life threatening, adverse events. Identifying which
patients are susceptible to such high intensity
readmissions may help direct discharge planning
and better target resources to maximize patient
welfare.5,6

Therefore, we conducted a population based
study to better understand why some readmissions
after radical cystectomy are more resource intensive
than others. We evaluated the differences in read-
mission intensity after radical cystectomy as
measured by LOS. We also examined factors asso-
ciated with increasing readmission intensity. The
goal of these efforts is to inform strategies to
decrease readmission intensity for at-risk patients
and avoid readmission when possible for patients
treated with radical cystectomy.
METHODS

Study Population
We used SEER-Medicare data to identify patients
who underwent cystectomy (ICD-9 codes 57.7, 57.71,
57.79, 68.8) to treat bladder cancer between 2003 and
2009.7 We followed beneficiaries’ hospital based medical
care over time using Medicare Provider Analysis and
Review files. We included patients between the ages
of 66 and 99 who were continuously enrolled in Medicare
Parts A and B during the 12 months before and 6 months
after cystectomy. We excluded patients in the Medicare
Advantage program to ensure all health care was ascer-
tained. We also excluded those who died within 6 months
of diagnosis. We classified urinary diversion type using
Medicare Part A and B data according to described
methods.2 We used ICD codes in the outpatient files to
identify 2 or more neoadjuvant chemotherapy claims
within 6 months of surgery. Applying these criteria
resulted in a study population of 1,782 patients.

Readmission Intensity
We chose to characterize differences in hospital read-
mission intensity using LOS for 2 reasons. Readmission
LOS is clinically applicable, easy to measure, and is
meaningful to patients and their families, providers and
hospitals. Hospitals should be particularly interested
given the burden of unplanned readmissions.6,8,9 In
addition, LOS is strongly correlated with spending for
episodes of surgical care. Improving the efficiency of epi-
sodes of care is a priority of the Affordable Care Act and
its policies.4 Based on the CMS Hospital Readmissions
Reduction Program, we defined readmission as rehospi-
talization to any acute care hospital within 30 days of
the index discharge date. We then categorized patients
into quartiles based on LOS for their hospital readmission
as less than 3 (lowest intensity), 3 to 4, 5 to 7 and more
than 7 days (highest intensity).

Outcomes
The primary outcome for this study was highest
intensity readmission defined as a hospital readmission
with a LOS greater than 7 days (ie the top quartile of
hospital readmission duration). We chose to examine
factors associated with longer readmissions as they are
among the most resource intensive and costly.

Statistical Analysis
We used chi-square and Student t-tests to identify re-
lationships between readmission intensity and patient
and hospitalization characteristics. Patient characteris-
tics included age, gender, race, pathological stage, urinary
diversion, comorbidity based on Medicare claims for the
12 months preceding surgery10 and socioeconomic status
using each patient’s ZIP Code�.11 Hospitalization char-
acteristics included intensive care and CT use, type of
complication during the index admission,12 index LOS,
discharge to a skilled nursing facility after hospitaliza-
tion, surgery or blood transfusion during readmission and
new diagnoses upon readmission (ie reasons for read-
mission as described in our prior work).12 To examine the
relationship between annual hospital cystectomy volume
and readmission intensity,12 we identified whether pa-
tients were treated at a top quartile (4 or more cases per
year) or top 5% (12 cases or more per year) hospital based
on hospital identifiers and cystectomy claims during the
study period. We also examined time to readmission
classified based on week(s) after discharge from the index
hospitalization (1 to 4).13

We then used multivariable Firth’s penalized likeli-
hood logistic regression to examine factors associated
with the highest vs lowest readmission intensity to handle
the quasi-complete separation caused by including inter-
acted categorical predictors, and to generate finite bias
reduced estimates. Factors in our starting model included
the aforementioned patient and index hospitalization
characteristics and pairwise interactions between any
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complication, initial LOS and SNF use given the possible
relationships among these factors. A backward model
building procedure was used to determine the most
parsimonious model. Based on the multivariable logistic
model, we generated predicted probabilities of highest
intensity readmissions using a marginal standardization
method.14 All analyses were performed using SAS� 9.3
software and all testing was 2-sided. The probability of a
Type I error was set at 0.05. The University of Michigan
institutional review board approved the study protocol.
RESULTS
Of the patients who underwent cystectomy 1 in
4 (25.5%) was readmitted within 30 days of
discharge representing the cohort for this study. As
shown in table 1 we found no differences in read-
mission intensity according to age, gender, race,
socioeconomic status, pathological stage, comorbid-
ity or urinary diversion type. Neoadjuvant chemo-
therapy use ranged from 5% to 7.5% with no
differences across the readmission intensity groups
(p¼0.53).

Differences in readmission intensity were much
more apparent when we examined hospitalization
characteristics pertaining to the index admission
and readmission (table 2). In terms of the index
hospitalization for radical cystectomy, patients dis-
charged to a SNF were much more likely to have a
high intensity readmission (p <0.001) as were those
who underwent CT during the index hospital
Table 1. Patient characteristics and readmission intensity after
radical cystectomy

Readmission Intensity Quartile
(days LOS)

p Value
Less
than 3 3e4 5e7

Greater
than 7

No. pts 80 138 116 121
Age (%): 0.09

66e69 15.0 19.6 11.2 13.2
70e74 32.5 26.8 25.0 25.6
75e80 35.0 34.0 34.5 39.7
Greater than 80 17.5 19.6 29.3 21.5

Gender (male) (%) 78.8 81.2 75.9 70.3 0.07
Race (white) (%)* 93.8 89.9 93.1 89.3 0.78
Socioeconomic status (%): 0.68

Low 30.8 25.6 27.8 29.6
Med 33.3 37.6 33.1 29.6
High 35.9 36.8 39.1 40.8

Comorbidity (%):
0 43.7 52.2 46.5 45.4 0.56
1 30.0 29.7 25.9 28.1
2þ 26.3 18.1 27.6 26.5

Pathological stage (%):* 0.15
T1 or less 34.3 35.7 33.9 25.2
T2/T3 64.4 61.9 64.1 73.0

Urinary diversion type (%): 0.35
Ileal conduit 73.6 79.0 81.1 81.5
Neobladder/other 26.4 21.0 18.9 18.5

* In accordance with SEER-Medicare rules pathological stage T4/metastases
and race African-American or other had cells involving less than 5% of patients
and were suppressed.
stay (p <0.01). Postoperative complications during
the index admission were associated with higher
readmission intensity, particularly for medical,
major and sepsis complications.

In terms of the readmission hospitalization more
than half of the patients with a high intensity
readmission were readmitted within the first week.
We found that the highest readmission intensity
was associated with intensive care use, CT use,
blood transfusions and surgery during the read-
mission, in addition to being readmitted after
treatment at a lower volume hospital compared with
hospitals in the top quartile (p¼0.03) and top 5%
(p¼0.08, table 2). Patients with the highest in-
tensity readmissions were 5 times as likely to be
discharged to a SNF after readmission compared
to those with the lowest readmission intensity
(p <0.001).

As shown in table 3, the highest intensity read-
missions occurred more commonly in week 1 and
week 3 after discharge compared with week 4.
Complications during the index cystectomy admis-
sion were associated with the highest compared
to the lowest readmission intensity, whereas an
index CT was no longer a significant predictor. The
interaction between initial LOS and discharge to
SNF was significant for patients discharged after a
short (less than 8 days) or long (11 or more days)
index LOS (table 3). As illustrated in the figure,
the presence of any postoperative complication after
radical cystectomy had a strong association with
highest intensity readmissions across age cate-
gories. The association between index LOS and
discharge to a SNF was variable across LOS cate-
gories (ie the SNF association may decrease
with increasing age for lower index LOS) (part B
of figure).
DISCUSSION
Readmission intensity differs widely after discharge
following radical cystectomy with more than half
of readmissions lasting 5 or more days. The highest
intensity readmissions were most common during
the initial 2 weeks after discharge and among pa-
tients discharged to SNF after particularly brief
or prolonged index LOS. Not surprisingly we
found that increasing readmission intensity was
associated with intensive care and CT use, blood
transfusions and surgery during the readmission
hospitalization. Discharge to a SNF after the
index hospitalization and postoperative complica-
tions were associated with high readmission in-
tensity, indicating intervention opportunities
along the perioperative and post-acute course.
Exploring readmission intensity as a unique ap-
proach to understanding readmissions after major



Table 2. Hospitalization characteristics and readmission intensity after radical cystectomy*

Readmission Intensity Quartile (days LOS)

p ValueLess than 3 3e4 5e7 Greater than 7

Index stay for radical cystectomy
Discharge to SNF (%) Less than 15* 16.7 26.7 31.4 <0.001
Intensive care (%) 62.5 68.1 71.6 71.1 0.19
CT (%) 15.0 15.9 37.9 27.3 <0.01
Days LOS (%): 0.03
Less than 8 27.5 29.7 20.7 24.0
8e10 38.7 39.9 33.6 29.7
11 or Greater 33.8 30.4 45.7 46.3

Hospital cystectomy vol-annual:
Top quartile (%) 77.5 68.8 65.5 62.8 0.03
Top 5% (%) 51.3 40.6 38.0 38.0 0.08

Any complication during index admission (%): 66.7 72.4 79.5 88.2 <0.001
Medical (%) 43.6 56.7 65.2 80.7 <0.001
Surgical (%) 39.7 32.8 35.7 42.0 0.48
Major (%) 52.6 51.5 65.2 79.0 <0.001
Sepsis (%) 15.4 29.9 34.8 48.7 <0.001

Readmission after radical cystectomy
Intensive care (%) Less than 15* 13.8 31.9 42.2 <0.001
CT (%) 38.8 47.8 47.4 75.2 <0.001
Emergency room charge (%) 61.3 68.8 69.0 66.1 0.62
Surgery (%) 28.8 34.1 63.8 85.1 <0.001
Discharge to SNF (%) Less than 15* 16.7 21.6 37.2 <0.001
New diagnoses on readmission

(ie reasons for readmission):*
Infectious 42.3 50.8 45.5 61.3 0.02
Failure to thrive 24.4 36.6 39.3 38.7 0.06
Urinary 28.2 36.6 32.1 32.8 0.83
Gastrointestinal 20.5 18.7 24.1 30.3 0.04
Metabolic 15.4 17.9 19.6 13.5 0.68
Neurological/psychological/

musculoskeletal/ophthalmologic/
otorhinolaryngologic

18.0 11.2 10.7 15.1 0.77

Wound related, hematoma 19.2 11.9 10.7 16.8 0.83
Readmitted in wk 1 (%) 38.4 34.3 38.3 54.6 <0.01
Readmitted in wk 2 (%) 30.8 29.1 29.5 22.7
Readmitted in wk 3 (%) Less than 15* 22.4 17.0 13.5
Readmitted in wk 4 (%) 20.5 14.2 15.2 9.2

Top quartile and top 5% of annual hospital cystectomy volume defined as 4 or more and 12 or more cases per year, respectively.
* In accordance with SEER-Medicare rules index blood transfusion (p¼0.84), readmission blood transfusion (p¼0.03) and new diagnoses upon readmission for pulmonary
(p¼0.02), vascular (p¼0.02), cardiac (p¼0.40), hematologic (0.82) and female genitourinary/gynecologic (p¼0.77) reasons had cells involving less than 5% of patients or cell
sizes less than 11 and were suppressed.
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cancer surgery may inform solutions that limit the
impact of readmissions on patients and hospitals.

Efforts to reduce excessive readmissions in com-
mon chronic diseases include transitional care pro-
grams, improved discharge planning, high risk
Table 3. Multivariable analysis of factors associated with
highest vs lowest intensity readmission within 30 days
after radical cystectomy

Adjusted OR (95% CI)

Index hospitalization
Discharge to SNF/days LOS:
Less than 8 24.97 (1.10, 567.97)
8 - Less than 11 0.79 (0.22, 2.86)
11 or Greater 5.43 (1.51, 19.54)

Any postop complication 5.35 (2.27, 12.66)
Readmission wk

Wk 1 vs wk 4 3.46 (1.37, 8.73)
Wk 3 vs wk 4 3.91 (1.16, 13.21)

Adjusted for patient and index hospitalization characteristics, and pairwise
interactions between any complication, initial LOS and SNF use.
patient identification, medication reconciliation and
telemedicine.5,15e17 As the CMS Hospital Read-
missions Reduction Program expands its scope to
postoperative care, understanding the degree to
which these interventions can help prevent post-
operative readmissions will be critical.4 Increasing
access to outpatient care through hotlines or
extended clinic hours may also benefit postoperative
patients.6 Given the association of postoperative
complications with readmission across various pro-
cedures,18,19 decreasing complications through qual-
ity improvement initiatives (eg collaboratives)20

and surgical coaching21 would also be expected to
have beneficial spillover effects on readmissions.

Despite advances in perioperative management
for radical cystectomy,22e25 readmission rates often
remain stable,1 likely due to the complexity of the
surgery and the patient population. Moreover the
optimal use of post-acute care for patients treated
with radical cystectomy is unknown. As shown in
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this study there is significant variation in the type
of 30-day readmissions after radical cystectomy.
One issue is that all 30-day hospital readmissions
are not created equal, making a one-size-fits-all so-
lution unlikely. Some readmissions are short, and
some are long and resource intensive. Most stake-
holders would prefer shorter readmissions, poten-
tially in the face of slightly higher readmission
rates. For example, treating early signs of dehy-
dration during a brief inpatient stay may prevent a
longer duration, ie higher intensity, readmission a
few days later due to acute kidney injury. These
are the high impact tradeoffs that hospitals will
need to address given unraveling readmission
policy issues and public reporting.26

Based on our work the first week or 2 after
discharge from the hospital is the most common
time for readmissions, as well as highest intensity
readmissions, after radical cystectomy. This might
indicate that these patients should not have been
discharged in the first place or that close monitoring
of patients in the days immediately after discharge
should be a priority. Focusing on prevention
and/or the early detection of infectious and gastro-
intestinal etiologies may be high yield when it comes
to decreasing readmissions and readmission in-
tensity. Regardless of the timing of readmissions,
patients who go to a SNF are at high risk for read-
mission, with a high intensity readmission raising
2 considerations.27 Readmissions remain stable at
25% despite increasing use of post-acute care ser-
vices, calling into question confidence in these
transitional care resources for this complex patient
population.1,28 In addition, patients with the most
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social and physiological reserve usually do not go to a
SNF to recover after radical cystectomy (ie sicker
patients go to nursing facilities). However, our
multivariable model still demonstrates that these
patients are at significant risk for highest intensity
readmissions. It remains unclear if we are doing a
disservice to patients by discharging them to a SNF
vs keeping them in the hospital to detect and
manage incident complications with those most in
tune with the early signs of clinical deterioration.

Our findings involve several limitations to
consider. We used Medicare hospitalization claims,
thus potentially limiting the generalizability of our
findings. However, the majority of patients with
bladder cancer are in the seventh decade of life or
older and have Medicare coverage. In addition, we
used LOS as our measure of readmission intensity
because of its correlation with hospital spending
and clinical relevance, thereby giving it face and
construct validity for informing readmission reduc-
tion strategies. However, examining all inpatient
care within 30 days of surgery might be another
approach. While we did not examine this in great
detail, 14.5% of patients had multiple readmissions
within 30 days, warranting future investigation
with respect to policy and expenditure implica-
tions.29 We did not examine intervening outpatient
care that might have impacted readmission in-
tensity. However, any valuable intervening care
would arguably decrease readmission intensity.
This warrants further study of administrative
claims and clinical data (eg followup telephone calls)
to characterize this pre-readmission phase of care.
Unmeasured factors such as surgeon volume may
also influence complications, readmission rates
and subsequent readmission intensity. Nonetheless,
raising awareness of readmission intensity may
help all providers with discharge planning and
identification of high risk patients. Finally, trans-
lating these findings into interventions to reduce
readmissions after radical cystectomy and other
complex surgical care is warranted. This may
include better understanding those institutions
and best practices associated with less intense
readmissions.

These limitations notwithstanding, we found
that readmission intensity differs widely after
radical cystectomy for bladder cancer. As clinical
solutions to limit the impact of readmission after
radical cystectomy become increasingly popular,
developing the ability to differentiate high from
low intensity readmissions will help direct limited
clinical resources, such as telephone calls and office
visits, toward the highest yield areas.
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