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Abstract

Background—~&arly readmissions are important indicators of quality of care. Limited data exist
describing hospital readmissions in ulcerative colitis (UC). The aim of this study was to describe
unplanned, 30-day readmissions among adult UC patients and to assess readmission predictors.

Methods—We analyzed the 2013 United States National Readmission Database and identified
UC admissions using administrative codes in patients from 18 to 80 years of age. Our primary
outcome was a 30-day, unplanned readmission rate. We used chi-square tests, ftests, and
Wilcoxon rank-sum tests for descriptive analyses and survey logistic regression to calculate
adjusted odds ratios (aORs) and 95% confidence intervals (Cls) for associations with readmissions
adjusting for confounders.

Results—Among 26,094 hospitalizations with a primary UC diagnosis, there were 2757 (10.6%)
30-day, unplanned readmissions. The most common readmission diagnoses were reasons related to
UC (58%), complications of surgical procedures/medical care (5.5%), Clostridium difficile
(4.8%), and septicemia (4.3%). In multivariable analysis, length of stay =7 days (aOR 1.54, 95%
Cl, 1.24-1.90), not having an endoscopy (aOR 1.20, 95% CI, 1.04-1.38), and depression (aOR
1.40, 95% Cl, 1.16-1.66) were significantly associated with readmission. 58.2% of readmissions
had at least one of these factors. Patients were also less likely to be admitted if they were women
or had self-pay payer status. Having a colectomy did not significantly increase readmissions (aOR
1.14, 95% Cl, 0.86-1.52).

Conclusions—On a national level, 1 in 10 hospitalizations for UC was followed by an
unplanned readmission within 30 days. Not having an endoscopy on the index hospitalization and
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depression were independently associated with readmissions. Further studies should examine if
strategies that address these predictors can decrease readmissions.
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Reducing hospital readmissions has become a priority for health care throughout the United
States to improve quality of care and decrease costs. It has been estimated that up to one-
fifth of Medicare patients are readmitted within 30 days with an annual cost of $17.4 billion
because of unplanned readmissions of which one-third may be preventable.1=3 Around 27%
of hospital read-missions may be avoidable, although some estimates are as high as 79%.2
Decreasing readmissions is of importance to health care systems given financial
disincentives and penalties around reimbursement for 30-day readmissions and to patients by
avoiding the direct and indirect burden and costs of hospitalizations.

It is estimated that at least 3 million people in the United States have inflammatory bowel
disease (IBD) with around half having ulcerative colitis (UC).# The incidence of IBD has
been rising over time.> The total direct and indirect costs of UC in the United States are
estimated to be between $8.1 and $14.9 billion annually, of which hospitalizations account
for up to one half.5.7 Half of all UC patients have at least 1 hospitalization during their
lifetime.® Despite significant advances in medical therapy, hospitalization rates for UC have
not decreased and may have even increased recently with rates ranging from 8.2 to 12.4 per
100,000 per year.%10 |n addition, the number of hospitalization days is now considered an
outcome measure for quality of care in IBD according to a set of IBD quality indicators
developed by an expert panel.11

Although hospitalizations are a significant driver of health care utilization among UC
patients, relatively little is known about the epidemiology and risk factors for 30-day
readmissions for UC in the United States. Most prior data on UC readmissions have been
from single center experiences or other countries.12-16 Therefore, we analyzed an all-payer,
nationally representative database to describe unplanned 30-day readmissions and to assess
predictors of readmission among adult UC patients in the United States.

MATERIALS AND METHODS

Data Source

We used the National Readmissions Database (NRD) which is sponsored by the Agency for
Healthcare Research as part of the quality Healthcare Cost and Utilization Project (HCUP).
17 The NRD is derived from HCUP State Inpatient Databases and includes weighted
discharge data with over 100 clinical and nonclinical variables for each hospital stay. Data
are from 21 geographically diverse states accounting for 49.3% of the U.S. population. It
includes approximately 14 million unweighted discharges (49.1% of all U.S. discharges)
corresponding to 36 million annual discharges nationwide. The only publicly released NRD
data is from 2013 which was used for this study.
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Study Population and Design

We queried the NRD using the International Classification of Diseases, Ninth Revisions,
Clinical Madification (ICD-9-CM) diagnosis code 556.x to identify all admissions for
patients with UC. We only included hospitalizations of adult patients with age >18 or <80
years at the time of index admission. Patients 80 years or older were excluded to limit
misclassification of conditions such as ischemic colitis.18 Exclusion criteria included ICD-9-
CM for both UC and CD, pregnancy, chemotherapy, death on index hospitalization, lack of
discharge disposition data, and length of stay (LOS) less than 24 hours. In addition, index
admissions from December 2013 were excluded because they lacked 30 days for accrual of
readmissions.

Index admissions were any hospitalization without any other hospitalizations within the
prior 30 days. Readmissions were identified as any unplanned hospitalization within 30 days
of a prior admission; therefore, an individual patient could have several readmissions
associated with a single index admission. The primary diagnosis on admission was defined
according to the Clinical Classification Software codes. We classified patients as having a
primary diagnosis of UC on index hospitalization or as having UC as a secondary diagnosis.
The top Clinical Classification Software diagnoses were selected to describe the primary
diagnoses for 30-day readmissions.

Definition of Covariates

Covariates included patient demographics such as age, sex, comorbidities, and quartile
classification of median household income extrapolated from ZIP code. We used All Patient
Refined—Diagnosis Related Group (APR-DRG) scores as an indicator for severity of
illness.# Case-mix adjustment was performed using the updated Elixhauser Agency for
Healthcare Research and Quality-Web 1CD-9-CM comorbidity algorithms (Agency for
Healthcare Research and Quality, Rockville, MD), which include congestive heart failure,
chronic pulmonary disease, diabetes without complications, and depression.1® Other
comorbidities included malnutrition, primary biliary cirrhosis, primary sclerosing
cholangitis, smoking, hepatitis, nonalcoholic fatty liver disease, and osteoarthritis. Index
hospitalization information included hospital region, hospital teaching status, hospital size,
hospital administration, discharge disposition, LOS, and payer type. The NRD has grouped
payer types as Medicaid (fee-for-service and managed care Medicaid patients), Medicare,
private (commercial carriers, private HMOs and PPOs), self-pay, no charge, and other payer
(including Worker’s Compensation, Civilian Health and Medical Program of the Uniformed
Services, Civilian Health and Medical Program of the Department of Veterans Affairs, Title
V, and other government programs).

Discharge disposition was grouped into routine or self-care, short-term hospital nursing
facility, home health care, against medical advice (AMA), and discharged alive (unknown).
We identified admissions through emergency department by the HCUP indicator of
emergency department record criteria and elective admissions per data available from source
hospitals. Detailed description of NRD data is accessible online (https://www.hcup-
us.ahrg.gov/nrdoverview.jsp).
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Statistical Analyses

Our primary outcome was any 30-day unplanned readmission after an index admission for
UC. Secondary outcomes included rate of readmissions among patients with UC as a
secondary diagnosis on index admission and primary diagnosis for 30-day readmission.
Descriptive statistics for patient and hospitalization variables were compiled comparing
patients with and without at least one 30-day readmission. We used chi-square tests for
categorical variables, student’s ftest for normally distributed continuous variables, and
Wilcoxon rank-sum tests for non-normally distributed continuous variables. Although both
weighted and unweighted admissions are reported in the study flow diagram, only weighted
numbers were analyzed.

We used survey logistic regression to assess the relationship between predictors of
readmission and odds of having at least 1 30-day unplanned readmission. This analysis was
chosen given the NRD data which involves nested, weighted observations that are inherently
stratified in clusters to produce national estimates.2? We adjusted for patient, hospital, and
index admission characteristics. Patient characteristics included age, sex, endoscopy or
colectomy performed, comorbidities, and median household income. Hospital characteristics
included bed size, hospital type/administration, and urban—rural designation. Index
admission characteristics included APR-DRG Severity Scale, LOS, primary payer type,
discharge disposition, and emergency or elective admission status. We performed all
associations using designated weighted values provided by HCUP to produce nationally
representative estimates and considered a 2-tailed Pvalue <0.05 as statistically significant.
We used SAS 9.4 (SAS Institute Inc., Cary, NC) for all analyses.

Ethical Considerations

RESULTS

Because this study involved de-identified, publicly available data it was exempted from
institutional review board approval.

After applying all inclusion and exclusion criteria, we identified 75,093 index admissions
with a UC diagnosis (Fig. 1). 26,904 index admissions had UC as the primary diagnosis
whereas 48,189 admissions had UC as a secondary diagnosis. The 30-day unplanned
readmission rate after an index admission with a primary UC diagnosis was 10.6%. The
study population characteristics with univariate analyses are presented in Table 1.

Patients with a primary UC index hospitalization who subsequently had a 30-day unplanned
readmission were more likely to be younger, men, less likely to have had a colonoscopy on
index admission, had significantly higher rates of depression and PSC, lower median
household income, and more severe loss of function on the APR-DRG scale. Thirty-day
readmissions were also significantly associated with longer LOS (=7 days), Medicaid or
private insurance, and index hospitalization at a metropolitan teaching hospital. The most
common primary diagnoses for readmissions were UC (58.2%), complications of surgical/
medical care (5.5%), Clostridium difficile infection (4.8%), septicemia (4.3%), and intestinal
obstruction (2.3%).
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Among 48,189 index admissions that had UC as a secondary diagnosis, there were 3419
unplanned 30-day readmissions (7.0%). The most common reasons for the index admission
were septicemia (7.6%), intestinal infection (6.2%), intestinal obstruction (4.1%), other
gastrointestinal disorders (3.9%), complications related to surgical/medical care (3.2%), and
pneumonia (2.4%). The most common primary diagnoses for 30-day readmissions among
patients with index admission with UC as secondary diagnosis included UC (13.2%),
septicemia (7.3%), complications of surgical/medical care (5.9%), complications of device
(4.7%), and C. difficile infection (3.8%).

Lastly, we conducted multivariable analyses to assess which covariates are associated with
increased risk of 30-day unplanned readmission after index hospitalization with UC as
primary diagnosis (Table 2). After adjusting for patient, hospital, comorbidity, and
admission confounders, not having a colonoscopy on index hospitalization was associated
with 20% higher odds for readmissions (adjusted odds ratio 1.20, 95% confidence interval
[CI], 1.04-1.38) and depression was associated with 40% higher odds (adjusted odds ratio
1.40, 95% CI, 1.16-1.66). A length of stay of LOS =7 days on index hospitalization was
associated with 54% higher odds of readmission (OR 1.54, 95% Cl, 1.24-1.90). 58.2% of
readmissions had at least one of these predictors during the index hospitalization. In
addition, patients were less likely to be readmitted if they were women or if the
hospitalization was covered by self-pay (Table 2). Colectomy during index admission did
not significantly increase 30-day readmission risk (adjusted odds ratio 1.14, 95% CI, 0.86—
1.52).

DISCUSSION

In a nationally representative U.S. database, patients admitted for UC had a 10.6% 30-day
unplanned readmission rate. Over half of the readmissions had UC as the primary diagnosis.
On multivariable analysis, patients were significantly more likely to be readmitted if they
had depression, did not have an endoscopy on the index admission, and LOS >7 days. Most
readmissions had at least one of these predictors. To the best of our knowledge, this is one of
the first studies to examine UC readmissions in the United States on a national level.

One prior study presented in abstract form used the state inpatient databases and found that
19% of patients with IBD-related hospitalizations were readmitted within 30 days.?! This
rate is higher than what we observed in our study, but subgroup data on UC patients were
not available, and predictors of readmission were not reported. Other studies that have
examined readmission rates in UC have been primarily single center experiences. A study
from Cleveland Clinic found that IBD patients admitted to a gastroenterology service had a
30-day all-cause readmission rate of 18%, although the rate for UC alone was not reported.
22 This is also higher than the 10.6% 30-day readmission rate found in our study. The
difference in findings may reflect the higher severity of patients at a tertiary care center
compared with the general hospitalized population which is captured by the NRD.
Alternatively, the higher readmission rate may have been driven by Crohn’s disease patients
who made up nearly three-fourth of the study population. Factors associated with
readmission in this study included narcotics prescription on discharge, benzodiazepines
during hospitalization, abscess drainage, and discharge to an assisted-care facility. The 30-
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day readmission rate in the NRD was similar to the findings from a retrospective study of
severe UC patients admitted to the Mount Sinai Medical Center between 2007 and 2011
which reported a 30-day all-cause readmission rate of 11.7%.12 In this study, the only
significant independent predictors of 30-day readmission were extensive colitis, albumin on
admission, and admission to a housestaff service.

The only national-level studies on IBD readmissions are from Canada. A large study from
the pre-biologic era used a national database to examine hospitalizations from 1994 to
2001.16 16.7% of UC patients were readmitted within 2 years with a median time to
readmission of 11 months. Thirty-day readmissions were not specifically reported. A more
recent study from Canada analyzed over 26,000 patients who were hospitalized for IBD
between 2004 and 2010 and found a 1 month readmission rate of 2.4% among UC patients,
which is substantially lower than our cohort.14 Predictors of readmission for all IBD patients
included younger age, lower IBD volume hospital, and surgery. We were unable to
determine IBD volume by hospital based on the NRD data and did not see a significant
impact of surgery on readmission risk. There was a trend toward increased readmission risk
for the youngest age group (18-34 years), but this was statistically significant only when
compared with the 50 to 64 years old age group.

Regarding patient demographics, prior studies on the general Medicare population found
that male sex was a risk factor for 30-day readmission.! Male UC patients were at higher
risk of readmissions than female patients in our study. The reasons for this are unclear and
warrant further investigation in future studies. In addition, we found that patients who were
self-pay and did not have insurance coverage for their index hospitalization were less likely
to be readmitted. This likely highlights a socioeconomic group that is less likely to use
health services given the cost burden.

Our observed 30-day unplanned readmission rate for UC is similar or somewhat lower than
rates seen in other common inpatient gastrointestinal conditions. The unplanned 30-day
readmission rate for upper and lower gastrointestinal bleeding in recent studies varies from
5% to 21% with the range likely attributable to differences in study populations and
methods.23-26 Thirty-day readmission rates after hospitalizations for acute pancreatitis are
higher at around 20%.27:28 Additionally, 30-day readmission rate among patients admitted
for cirrhosis and related complications was 12.9% in a recent population-based study.2?

We found that depression significantly increased the odds of readmission by 40%.
Depression is a major comorbidity for many UC patients and can have a major impact on
IBD in a number of ways including increased symptoms, medication nonadherence, illicit
drug use, and negative illness perception3%:31 Around 22% of UC patients have depression
and rates increase in active disease.32 In a prospective observational study, clinically inactive
IBD patients with depression were more likely to have a relapse over an 18 month follow-up
period.33 Major depressive disorder increases the chance of treatment failure with infliximab
in Crohn’s disease.3* Depression has been associated with readmissions in non-1BD
patients. According to a meta-analysis, patients admitted to medical services were more
likely to be readmitted within 30 days if they had a history of depressive symptoms (RR
1.73, 95% ClI, 1.16-2.58).3% Depression also increased the readmission risk in chronic
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obstructive pulmonary disease.36 Our results highlight the importance of addressing
depression in UC, particularly during and after hospitalization.30-32

Patients in our study were more likely to have a 30-day readmission if they did not have an
endoscopy during the index hospitalization. It is generally recommended that patients with
severe UC admitted to the hospital undergo a flexible sigmoidoscopy.3” For example, the
Toronto consensus statements on hospitalized UC recommend flexible sigmoidoscopy early
in the course of hospitalization to assess disease severity and identify superinfections such as
cytomegalovirus.38 Endoscopic disease severity can help clinicians risk stratify patients by
identifying those more likely to need rescue therapies (biologics or cyclosporine) and those
at highest risk of colectomy.37:3% Our data suggest the importance of performing an
endoscopic evaluation for patients admitted with UC as it may decrease subsequent
readmissions.

Lastly, LOS =7 days was a significant predictor of 30-day readmission. Longer LOS has
previously been associated with readmissions in other diseases. For example, data on heart
failure hospitalizations suggest that patients with longer LOS are significantly more likely to
have a 30-day readmission.%? In a study on colorectal resections, patients who required an
emergency readmission had longer LOS during their index admissions.#! In contrast to these
findings, a large study of Veterans Affairs hospitals found no significant relationship
between LOS and overall risk of 30-day readmission although hospitals with a mean risk-
adjusted LOS that was lower than expected had a higher readmission rate suggesting a
potential inverse relationship.#2 For patients admitted primarily for UC, it is likely that a
longer LOS may be a surrogate marker for higher disease severity. Although fewer than 10%
of the patients in our cohort underwent colectomy during index hospitalization, a national
study of UC patients who underwent colectomy more than 6 days after admission had
significantly increased morbidity and mortality.43 We were unfortunately unable to assess
disease severity with the NRD data. However, it is likely that UC patients who are in the
hospital longer are sicker and not responding to first line treatments such as steroids, and are
then undergoing rescue therapy with infliximab or cyclosporine which would lead to a
longer LOS.

Based on our findings and prior studies, a number of potentially modifiable risk factors for
readmission have been identified that hospitals and clinicians can potentially address. First,
comorbid mental health issues, in particular depression, can be helped by linking patients
with appropriate psychological or psychiatric care. Performing a flexible sigmoidoscopy
during an admission for UC should be strongly considered for a number of reasons including
getting a more accurate assessment of disease severity which may lead to a better informed
treatment plan and decreased risk of readmission. Decreasing LOS, if feasible, may decrease
readmission rates but LOS may not be modifiable as it is potentially a marker of disease
severity. Readmission rates also may be lower at centers with higher IBD volume. Lastly,
admission to a house staff service has been associated with a higher risk of readmission.
Careful oversight in these cases will ensure appropriate care and disposition; however, this
may be a marker of disease severity as more acute patients are typically admitted to house
staff services.
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Our study had several limitations. First, the NRD does not provide data on race or ethnicity,
and we were therefore unable to account for these potentially confounding variables in our
analysis. Second, these data rely on administrative health claims so we could not directly
verify the coded diagnoses nor were we able to specifically assess UC disease severity for
these admissions. However, we were able to control for general disease severity using the
APR-DRG scale and adjusting for the comorbidity index. Because the NRD only contains
data from hospitalizations, we were not able to study what occurred in between the index
hospitalization and readmission. For example, seeing a physician soon after discharge may
potentially decrease the risk of readmission. Although there are inherent limitations to using
administrative health claims codes (i.e., verification of diagnoses, accuracy of coding), the
NRD allows for careful tracking of readmissions across hospitals and similar administrative
data have previously been used to study readmissions among Medicare patients and
Veterans.**45 Lastly, only the primary payer for hospitalization was available so the effect of
secondary insurances could not be studied.

In summary, patients in a national database who were admitted for a primary diagnosis of
UC had a 10.6% rate of 30-day readmission and were more likely to be readmitted if they
had an LOS =7 days, did not have an endoscopy on the index hospitalization, or had
depression. These factors may be used to identify higher risk UC patients who should be
targeted for interventions to decrease risk of readmission such as closely coordinated
outpatient follow up, better assessment and treatment of psychosocial factors, or enroliment
in a medical home.#6 The rate of 30-day readmission in the U.S. NRD is higher than
comparable data from Canada and can be used as a baseline to measure the impact of
interventions. Future studies are needed to further understand approaches to decreasing
unplanned hospitalizations in UC.
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Total Hospitalizations
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—

* Patientswith BothUC& CD diagnosis
n=571 (1387}

Total UCHospitalizations
n=50,391 (117,358)

Eligible Hospitalizations
n= 41,402 (95,614)

Primary Exclusions
* Age(<18& >80 )n=17,356 (16,506)
* Maternalhospitalizations
n= 2770 (6308)
+ Chemotherapy n=268 (662)
* Missingreadmissiontime information
n=>0
* MissingLOS informationn = 3 (4)

Readmissions
Admissions that occurred within 30 days
of a prior {(non-excluded)index admission
n=4,096 (9,399)

. 2
Index Hospitalizations
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n= 37,306 (86,215)

Index Hospitalizations
n= 32,434 (75,093)

Otherexclusions

+ Patients who died during the index
hospitalizationn= 810 (1346)

* Hospitalizations with missing discharge
dispositionn= 11 (25)

* Index Hospitalizations from 12th month
n= 3070 (7011)

+ Same dayeventsn=1180 (2838)

Primary UC diagnosis Secondary UC diagnosis
n= 11,724 (26,904) n=20,760 (48,189)

FIGURE 1.

Flowsheet of creation of study cohort. Number of patients (weighted number). Admissions
with no prior admissions within 30 days; index hospitalizations with 30-day nonelective

readmission were flagged; elective readmissions were not considered as readmissions.
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TABLE 1
Study Population Characteristics
No Readmissions At Least One 30-Day
(n=24,147) Readmission (n = 2757) P
Patient characteristics
Age in years, n (%) 0.0005
Median (IQR) 43.93 (29.48-58.49) 41.05 (28.29-58.47)
18-34 8166 (33.82) 1035 (37.63)
35-49 5935 (24.58) 652 (23.63)
50-64 5814 (24.08) 599 (21.72)
265 4232 (17.53) 469 (17.02)
Sex, n (%) <0.0001
Men 11,536 (47.78) 1472 (53.37)
Women 12,610 (52.22) 1286 (46.63)
Endoscopy performed 9393 (38.9) 1018 (36.92) 0.04
Colectomy 2132 (8.83) 237 (8.60) 0.68
Comorbidities, n (%)
Congestive heart failure 518 (2.15) 57 (2.07) 0.8
Chronic pulmonary disease 2682 (11.11) 281 (10.18) 0.14
Depression 2642 (10.94) 370 (13.42) <0.0001
Diabetes mellitus 2466 (10.21) 287 (10.41) 0.75
Hypertension 6934 (28.72) 737 (26.73) 0.03
Osteoarthritis 907 (3.76) 78 (2.82) 0.01
Malnutrition 1397 (5.79) 182 (6.59) 0.09
Smoking 5532 (22.91) 616 (22.32) 0.49
Primary sclerosing cholangitis 215 (0.89) 37 (1.32) 0.03
Primary biliary cirrhosis 15 (0.06) 0(0) 0.19
Nonalcoholic fatty liver disease 341 (1.41) 20 (0.72) 0.003
Median household income category for patient’s ZIP code, n 0.01
(%)2
0-25th percentile 5610 (23.23) 714 (25.88)
26th-50th percentile 6106 (25.29) 645 (23.4)
51st-75th percentile 6342 (26.27) 712 (25.83)
76th—100th percentile 5752 (23.82) 652 (23.64)
Index admission characteristics
Admission source, n (%)? 0.09
Non-emergency department 7257 (30.05) 786 (28.51)
Emergency department 16,890 (69.95) 1971 (71.49)
Admission type, n (%) 0.18
Nonelective 19,607 (81.2) 2268 (82.26)
Elective 4513 (18.69) 487 (17.66)
APR-DRG Severity Scale, n (%)€ <0.0001
Minor loss of function 5271 (21.83) 603 (21.87)
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No Readmissions

At Least One 30-Day

(n=24,147) Readmission (n = 2757) P

Moderate loss of function 13,751 (56.95) 1470 (53.3)
Major loss of function 4421 (18.31) 576 (20.89)
Extreme loss of function 704 (2.92) 109 (3.94)

LOS in days, n (%) <0.0001
Median (IQR) 3.52 (2.06-5.74) 3.99 (2.24-6.54)
<2 5772 (23.9) 594 (21.53)
34 8131 (33.67) 790 (28.66)
5-6 4706 (19.49) 571 (20.72)
>7 5538 (22.93) 802 (29.09)

Primary payer type, n (%) <0.0001
Medicare 5234 (21.67) 598 (21.69)
Medicaid 3134 (12.98) 412 (14.94)
Private 12,169 (50.4) 1422 (51.56)
Self-pay 3573 (14.8) 326 (11.81)

Discharge disposition 0.58
Routine 20,355 (84.3) 2292 (83.13)
Short-term hospital 155 (0.64) 19 (0.71)
Nursing facility 722 (2.99) 94 (3.39)
Home health care 2660 (11.02) 321 (11.65)
Against medical advice 256 (89.19) 31(10.81)

Cost of hospitalization in USD, median (IQR) 7467 (4780.1-12,680)  7913.3 (4911.7-14,082)

Hospital characteristics

Hospital bed size, n (%) 031
Small 3000 (12.42) 346 (12.56)
Medium 5368 (22.23) 646 (23.44)
Large 15,778 (65.34) 1764 (63.99)

Hospital type, n (%)€ 0.05
Metropolitan nonteaching 8763 (36.29) 970 (35.17)
Metropolitan teaching 13,219 (54.74) 1570 (56.92)
Non-metropolitan hospital 2165 (8.96) 218 (7.91)

Hospital administration, n (%) 0.66
Government, nonfederal 2820 (11.68) 306 (11.1)
Private, not for profit 17,903 (74.14) 2060 (74.72)
Private, for profit 3424 (14.18) 390.96 (14.18)

Hospital urban-rural designation, n (%) 0.06
Large urban (>1 million) 14,689 (60.83) 1745 (63.29)
Small urban (<1 million) 7293 (30.2) 794 (28.8)
Rural (<10,000) 1582 (6.55) 163 (5.92)
Other 583 (2.41) 55 (1.99)

Frequencies (%) in the columns may not sum up to 100% because there might be missing data.
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a. . . A . . . . . . .
This represents a quartile classification of the estimated median household income of residents in the patient’s ZIP Code. These values are derived
from ZIP Code demographic data obtained from Claritas.

bHCUP criteria for evidence of ED services includes: (1) Emergency department revenue code of 450-459 on record; (2) Positive emergency
department charge, when revenue center codes are not available; (3) Emergency department CPT code of 99,281-99,285 reported on record; (4)
Condition Code of P7 (NUBC preferred coding for public reporting as of July 1, 2010); (5) Point of origin of ED (NUBC preferred coding from
October 1, 2007 to June 30, 2010); (6) Admission source of ED (NUBC preferred coding before October 1, 2007).

The All Patient Refined-Diagnosis Related Groups (APR-DRGs) are assigned using software developed by 3M Health Information Systems.

Bed size categories are based on hospital beds and are specific to the hospital’s location and teaching status. Bed size assesses the number of
short-term acute beds in a hospital. Hospital information was obtained from the AHA Annual Survey of Hospitals.

eThe hospital’s teaching status was obtained from the AHA Annual Survey of Hospitals. A hospital is considered to be a teaching hospital if it has
an AMA-approved residency program, is a member of the Council of Teaching Hospitals (COTH) or has a ratio of full-time equivalent interns and
residents to beds of 0.25 or higher. Non-metropolitan hospitals were not split according to teaching status as rural teaching hospitals were rare. The
metropolitan categorization is a simplified adaptation of the 2003 version of the Urban Influence Codes and includes both large and small
metropolitan areas.

The hospital’s administration category was obtained from the AHA Annual Survey of Hospitals and includes categories for government nonfederal
(public), private not for profit (voluntary) and private investor-owned (proprietary).

IQR, interquartile range.
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TABLE 2

Association of Variables From Index UC Hospitalization With Unplanned 30-Day Readmission

Adjused OR P

Patient characteristics
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Age in years, n (%)

18-34 Referent
35-49 0.85 (0.71-1.02) 0.09
50-64 0.81 (0.66-0.99) 0.04
>65 0.85 (0.643-1.14) 0.28
Sex, n (%)
Men Referent
Women 0.77 (0.66-0.89) 0.0003
No endoscopy performed 1.20 (1.04-1.38) 0.01
Colectomy 1.14 (0.86-1.52) 0.35
Comorbidities, n (%)
Depression 1.40 (1.13-1.66) 0.001
Nonalcoholic fatty liver disease 0.50 (0.26-0.93) 0.03
Primary sclerosing cholangitis 1.37 (0.77-2.44)  0.29
Osteoarthritis 0.81 (0.55-1.20)  0.29
Hypertension 0.93(0.77-1.12) 0.43
Hepatitis 0.81 (0.48-1.38)  0.44
Chronic pulmonary disease 0.93 (0.74-1.17)  0.52
Diabetes mellitus 1.07 (0.85-1.35) 0.58
Congestive heart failure 0.88 (0.53-1.44) 0.6
Smoking 0.98 (0.83-1.15) 0.81
Malnutrition 0.99 (0.75-1.32) 0.97
Median household income category for patient’s ZIP code, n (%)?
0-25th percentile Referent
26th-50th percentile 0.83 (0.68-1.01)  0.06
51st-75th percentile 0.85 (0.69-1.05) 0.14
76th—100th percentile 0.83 (0.67-1.01) 0.07
Index admission characteristics
Admission source, n (%)b
Non-emergency department 0.90 (0.72-1.13) 0.37
Emergency department Referent
Admission type, n (%)
Nonelective 1.10 (0.83-1.18) 0.52
Elective Referent
APR-DRG Severity Scale, n (%)
Minor loss of function Referent
Moderate loss of function 0.94 (0.79-1.11) 0.45
Major loss of function 1.07 (0.85-1.34) 0.57
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Adjusted OR

P

Extreme loss of function
LOS in days, n (%)

<2

3-4

5-6

=7
Primary payer type, n (%)

Medicaid

Medicare

Private

Self-pay or no charge or others

Discharge disposition
Routine
Skilled nursing care
Short-term hospital
Home health care
Against medical advice

Hospital characteristics

Hospital bed size, n (%)d
Small
Medium
Large

Hospital type, n (%)¢
Metropolitan teaching
Metropolitan nonteaching

Non-metropolitan hospital

Hospital administration, n (%)f

Government, nonfederal
Private, not for profit

Private, for profit

Hospital urban—rural designation, n (%)

Large urban (>1 million)
Small urban (<1 million)

Rural (<10,000)

1.07 (0.70-1.61)

Referent
0.99 (0.82-1.18)
1.30 (1.04-1.62)
1.54 (1.23-1.90)

Referent
0.98 (0.74-1.29)
1(0.77-1.14)
0.70 (0.56-0.88)

Referent
0.91 (0.63-1.32)
1.10 (0.52-2.34)
0.98 (0.79-1.23)
1.13 (0.65-1.98)

1.07 (0.86-1.33)
1.10 (0.92-1.31)

Referent

Referent
0.95 (0.880-1.13)
0.80 (0.44-1.43)

Referent
1.02 (0.83-1.24)
1.03 (0.78-1.37)

Referent
0.90 (0.77-1.05)
1.06 (0.53-2.12)

0.78

0.88
0.02
<0.0001

0.87
0.54
0.001

0.62
0.81
0.87
0.67

0.56
0.28

0.56
0.45

0.87
0.81

0.17
0.87

Table 2 analyses adjusted for age, sex, endoscopy or colectomy performed, comorbidities, median household income, hospital bed size, hospital
type/administration, urban—rural designation, APR-DRG Severity Scale, LOS, primary payer type, discharge disposition, and emergency or elective

admission status.

a. . . U . . . . . . .
This represents a quartile classification of the estimated median household income of residents in the patient’s ZIP Code. These values are derived

from ZIP Code demographic data obtained from Claritas.

bHCUP criteria for evidence of ED services includes: (1) Emergency department revenue code of 450-459 on record; (2) Positive emergency
department charge, when revenue center codes are not available; (3) Emergency department CPT code of 99,281-99,285 reported on record; (4)
Condition Code of P7 (NUBC preferred coding for public reporting as of July 1, 2010); (5) Point of origin of ED (NUBC preferred coding from
October 1, 2007 to June 30, 2010); (6) Admission source of ED (NUBC preferred coding before October 1, 2007).
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The All Patient Refined-Diagnosis Related Groups (APR-DRGs) are assigned using software developed by 3M Health Information Systems.

Bed size categories are based on hospital beds and are specific to the hospital’s location and teaching status. Bed size assesses the number of
short-term acute beds in a hospital. Hospital information was obtained from the AHA Annual Survey of Hospitals.

eThe hospital’s teaching status was obtained from the AHA Annual Survey of Hospitals. A hospital is considered to be a teaching hospital if it has
an AMA-approved residency program, is a member of the Council of Teaching Hospitals or has a ratio of full-time equivalent interns and residents
to beds of 0.25 or higher. Non-metropolitan hospitals were not split according to teaching status as rural teaching hospitals were rare. The
metropolitan categorization is a simplified adaptation of the 2003 version of the Urban Influence Codes and includes both large and small
metropolitan areas.

The hospital’s administration category was obtained from the AHA Annual Survey of Hospitals and includes categories for government nonfederal
(public), private not for profit (voluntary) and private investor-owned (proprietary).
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