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Abstract

Background—We estimated annual burden and costs of hospitalization in patients with chronic
gastrointestinal and liver diseases, and identified characteristics of high-need, high-cost patients, in
a nationally representative sample.

Methods—Using Nationwide Readmissions Database 2013, we identified patients with at least 1
hospitalization between January-June 2013, and a diagnosis of inflammatory bowel diseases
(IBD), chronic liver diseases (CLDs), functional gastrointestinal disorders (FGIDs),
gastrointestinal hemorrhage, or pancreatic diseases, with 6 months or more of follow up. We
calculated days spent in hospital/month and estimated costs of entire cohort, and identified
characteristics of high-need, high-cost patients (top decile of days spent in hospital/month).
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Results—Patients with IBD (n=47,402), CLDs (n=376,810), FGIDs (n=351,583),
gastrointestinal hemorrhage (n=190,881), or pancreatic diseases (n=98,432), hospitalized at least
once, spent a median of 67 days (inter-quartile range, 3—14) in the hospital each year (total for all
diseases). Compared to patients in the lowest decile (median 0.13-0.14 days/month spent in the
hospital), patients in the highest decile spent a median 3.7-4.1 days/month in hospital (total for all
diseases), with hospitalization costs ranging from $7502/month to $8925/month and 1
hospitalization every 2 months. Gastrointestinal diseases, infections, and cardiopulmonary causes
were leading reasons for hospitalization of these patients. Based on multivariate logistic
regression, ‘high-need, high-cost’ patients were more likely to have Medicare/Medicaid insurance,
lower income status, index hospitalization in a large rural hospital, high comorbidity burden,
obesity and infection-related hospitalization.

Conclusions—In a nation-wide database analysis of patients with IBD, CLD, FGID,
gastrointestinal hemorrhage or pancreatic diseases hospitalized at least once, we found that a small
fraction of high-need, high-cost patients contribute disproportionately to hospitalization costs.
Population health management directed towards these patients would facilitate high value care.
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INTRODUCTION

Gastrointestinal and liver diseases are prevalent, expensive and contribute to substantial
healthcare utilization in the United States. Recent estimates suggest that annually over $103
billion is spent on the management of gastrointestinal and chronic liver diseases, of which
62% is attributed to inpatient care, and 20% to ambulatory care.! Previous cross-sectional
analyses of burden of healthcare utilization with gastrointestinal and liver disease have
helped identify leading causes and estimated costs of ambulatory visits, emergency
department visits and hospitalizations.23

There is limited information on the annual burden and costs of hospitalization in patients
with chronic gastrointestinal and liver diseases. Identifying patients at high risk for frequent
hospitalizations and long hospital stays is imperative to improve population health and
reduce healthcare costs. Metrics focusing on 30-day readmissions risk fail to capture overall
burden of hospitalization from a patient as well as health system standpoint, since (a) some
patients who eventually become “high-need, high-cost” (HNHC) patients may not be
readmitted within 30-days of index admission; (b) even among patients with 30-day
readmission, there may be some who have multiple subsequent hospitalizations and others
with just one-time readmission; and (c) patients may have varying lengths of hospitalization,
with disproportionate costs.*° An alternative metric of high-value care may be ‘total days
spent in hospital’, a concept developed as an outcome measure in patients with terminal
ilinesses.87 A detailed understanding of variability in hospitalization-related burden and
healthcare costs of chronic gastrointestinal diseases will allow identification and
characterization of HNHC patients of hospitalization-related care and facilitate population
health management targeting at-risk population to decrease costs.8:°
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We used the Nationwide Readmissions Database (NRD) 2013, an all-payer database of
hospital inpatient stays, developed as part of the Healthcare Cost and Utilization Project
(HCUP), which longitudinally captures over 85% inpatient discharges from 21 state
inpatient databases, to estimate the annual burden and patterns of hospitalization in patients
with five common chronic gastrointestinal and liver diseases (inflammatory bowel diseases
[IBD], chronic liver diseases [CLDs], functional gastrointestinal disorders [FGIDs],
gastrointestinal hemorrhage and pancreatic diseases). This database has been used to

calculate rates and risk factors associated with 30-day readmissions in various conditions.
10-13

METHODS

We constructed a retrospective cohort within NRD 2013 (see online supplement).1415 This
study was exempt from Institutional Review Board as the NRD is a publicly available
database that contains de-identified patient information.

Study Population, Patient and Hospital Characteristics

We included all adults (age =18y) with =1 hospitalization between January—June 2013, with
a primary or secondary discharge diagnosis of IBD, CLDs, FGIDs, gastrointestinal
hemorrhage, or pancreatic disorders, based on /nternational Classification of Diseases, Ninth
Edition, Clinical Modification (ICD-9-CM) codes and the Clinical Classifications Software
(CCS) for ICD-9-CM (eTable 1, online supplement).2 The “at-risk for re-hospitalization’
period was defined as the period from discharge data following any of the above
gastrointestinal or liver diseases to the end of the study year, December 31, 2013 or death.
We excluded patients whose index hospitalization was between July—December, 2013, were
transferred from another hospital, or had missing data for length of hospital stays or charges
for a given admission.

Details of reported patient and hospital characteristics in this database are shown in online
supplement. Across all hospital admissions, gastrointestinal or hepatic procedures (such as
endoscopy, colonoscopy, paracentesis, etc.), abdominal surgeries, blood transfusions, and
parenteral or enteral nutrition were captured (eTable 1).

Outcomes Measured

We measured overall annual burden and patterns of hospitalization, using total days spent in
the hospital as primary metric. Due to variability in follow-up time (depending on month of
index hospitalization, when “at-risk for hospitalization’ time started), this was normalized
and presented as per-month of follow-up (calculated by summing the “length of stay”
variable, across all hospital admissions, divided by the total number of follow-up months).
Hence, our primary outcome of interest was number of days spent in hospital per month, and
secondary outcomes were number of all-cause hospitalizations per month and costs of
hospitalization per month. Cost of hospitalizations was computed by multiplying charges for
each hospitalization with the cost-to-charge ratios for each hospital for a given year, and
inflation was adjusted to the year 2016. To measure variability and better characterize
HNHC patients, the primary outcome (humber of days spent in hospital per month) was
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stratified into deciles, and HNHC patients were defined as patients in the highest decile by
total days spent in hospital/month, for each gastrointestinal or liver disease.

In order to understand causes of admissions in these patients, we categorized all
hospitalizations as cardiac, respiratory, infections, genitourinary, gastrointestinal, endocrine/
metabolic, neuropsychiatric, hematological or solid organ neoplasms, and others, based on
primary CCS diagnosis codes (eTable 2).10 In order to characterize HNHC patients, we
compared patient-, hospital- and index hospitalization-characteristics between patients in the
lowest and highest decile of hospitalization burden, as well as procedural burden, and
mortality across all admissions. Furthermore, we investigated the proportion of preventable
hospital admissions by utilizing ICD9 codes for Prevention Quality Indicators (PQIs), which
are a set of measures, developed by AHRQ, that can be used with hospital inpatient
discharge data as a “screening tool” to identify ambulatory conditions for which high-
quality, community-based outpatient care can potentially prevent hospitalization,
complications, or more severe disease (eTable 3).16

Statistical analysis

RESULTS

Descriptive statistics were used to describe baseline demographics, hospital characteristics,
and index hospitalization characteristics among the five diagnoses groups, and compared
between patients using Pearson x 2 test for categorical variables and Student’s #test for
continuous variables. Categorical variables are expressed as percentages and continuous
variables as median (interquartile range [IQR] and 5th to 95th percentile). We performed
multivariate logistic regression, based on patient-, hospital- and index hospitalization-related
factors to identify patients who eventually become HNHC patients, across different
gastrointestinal conditions. Model performance was estimated using area under the receiver
operating characteristic curve (AUC). All hypothesis testing was performed using a two-
sided p-value with a statistical significance threshold <0.05. To account for the increased
risk of a type | error with multiple statistical tests, we applied a Bonferroni adjustment. All
statistical analyses were performed with Stata MP (StataCorp. 2015. Stata Statistical
Software: Release 14. College Station, TX: StataCorp LP), using sample-level analysis.

From 14,325,172 discharge records available in NRD 2013, 10,931,271 records (8,214,048
unique patients) were available for analysis (eFigure 1). From these, we identified 47,402
patients with a primary or secondary discharge diagnosis of IBD, 376,810 patients with
CLDs, 351,583 patients with FGIDs, 190,881 patients with gastrointestinal hemorrhage and
98,432 patients with pancreatic diseases, at their index hospitalization, admitted between
January-June 2013. Approximately 20% patients had overlap with two or more candidate
gastrointestinal or liver conditions present at index hospitalization (eTable 4). Across
diseases, monthly length of hospital stay and costs were highest for patients with CLDs and
FGIDs (Table 1).
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A. Inflammatory Bowel Diseases

Over a median follow-up of 10m (IQR, 8-11), 47,402 patients with IBD spent a median 6
days (IQR, 3-12) in the hospital annually (median, 0.60 days/month [IQR, 0.30-1.29]), with
median hospitalization costs of $12,716 (IQR, 6,223-27,329) (Table 1).

Hospitalization burden by deciles—As compared to median 0.13 days/month spent in
hospital in the lowest decile (IQR, 0.10-0.17) with hospitalization cost of $427/month (IQR,
291-662), patients in the highest decile (HNHC patients, defined as patients in the highest
decile by total days spent in hospital/month, n=4,717) spent 3.71 days/month in the hospital
(IQR, 3.00-5.08), with hospitalization costs of $7,502/month (IQR, 5,270-11,348) (Figure
1, Table 2, eTable 5, eFigure 2A). Even within the highest decile, there was considerable
variability in burden of hospitalization, with patients at the 99t" centile spending 9.1 days/
month in the hospital, with one hospitalization/month, at costs of $22,805/month (eFigure
3A, 4A). Cumulatively, patients in highest decile contributed to 38% of hospitalization costs,
and patients in the top two deciles contributed 55% of total hospitalization costs. Based on
primary discharge diagnosis, most common causes of admissions were classified as being
due to gastrointestinal diseases (39-45% across deciles, of which half were classified as due
to IBD), followed by infections (4-12%, with higher rate of infections in patients in the top
decile) and cardiac complications (6-16%) (eFigure 5A). Using PQIs as indicators of
preventable admissions, compared to patients in the lowest deciles, HNHC patients had
significantly higher rates of preventable admissions (eTable 16).

Patient, Hospital, and Hospitalization Characteristics—As compared to patients in
the lowest decile, patients in the highest decile were slightly older at time of index
hospitalization (51.0y vs. 54.9y, p<0.01), more frequently on Medicare/Medicaid (42% vs.
66%, p<0.01) and in the bottom quartile of household income (20% vs. 26%, p<0.01)
(eTable 6). On multivariate logistic regression, after adjusting for multiple confounders,
younger age, male sex, Medicare/Medicaid insurance, low income, depression, obesity, high
comorbidity burden and index hospitalization at a large and rural hospital for a serious
infection (as compared to IBD-related complication) were associated with high healthcare
utilization (AUC=0.66) (eTable 7). During their index hospitalization, and across all
hospitalizations, patients in the highest decile underwent more gastrointestinal procedures
and surgeries, and frequently received blood transfusion and enteral or parenteral nutrition.
Overall, across all admissions, 3% of the patients in the lowest decile died in-hospital,
whereas 10% patients in the highest decile died.

B. Chronic Liver Diseases

Over a follow-up of 10m (IQR, 8-11), 376,810 patients with CLDs spent 7 days (IQR, 3-
14) in the hospital annually (median, 0.70 days/month [IQR, 0.33-1.50]), with median
hospitalization costs of $20,890 (IQR, 9,992-44,625) (Table 1).

Hospitalization burden by deciles—As compared to patients in the lowest decile
(median days spent in hospital/month, 0.13 [IQR, 0.10-0.17]; cost, $480/month [IQR, 308-
788]), patients in the highest decile (HNHC patients, n=37,293) spent 4.14 days/month in
the hospital (IQR, 3.42-5.63), with hospitalization costs of $8,925/month (IQR, 6,045—
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13,858) (Figure 2, Table 2, eTable 5, eFigure 2B). Even within the highest decile, there was
considerable variability with patients at the 99t centile spending 9.89 days/month in the
hospital, with one hospitalization/month, at costs of $28,473/month (eFigure 3B, 4B).
Cumulatively, patients in highest decile contributed to 36% of hospitalization costs, and
patients in the top two deciles contributed 55% of total hospitalization costs. Based on
primary discharge diagnosis, most common causes of admissions were classified as being
due to gastrointestinal diseases (20.1-23.9% across deciles, of which 10-12% were for
gastrointestinal hemorrhage, 7-13% for renal failure, 5.6-8.7% for neuropsychiatric illness),
followed by infectious (7—12%, with higher rate of infections in patients in the top decile)
and cardiac complications (10-16%) (eFigure 5B; eTable 17).

Patient, Hospital, and Hospitalization Characteristics—On multivariate logistic
regression, after adjusting for multiple confounders, younger age, male sex, Medicare/
Medicaid insurance, low income, depression, obesity, high comorbidity burden and index
hospitalization at a large and rural hospital for a serious infection or respiratory
complications were associated with high healthcare utilization (AUC=0.66) (eTable 8 and
eTable 9). Overall, few patients in the lowest decile underwent liver transplantation, whereas
2% of patients in the highest decile underwent liver transplantation; in-hospital mortality
was significantly higher for patients in the highest decile (lowest vs. highest decile: 10% vs.
16%, p<0.01).

C. Functional gastrointestinal disorders

Over a median follow-up of 10m (IQR, 8-11), 351,583 patients with functional disorders
spent 7 days (IQR, 3-14) in the hospital annually (median, 0.71 days/month [IQR, 0.36—
1.50]), with median hospitalization costs of $23,298 (IQR, 10,886-48,956) (Table 1).

Hospitalization burden by deciles—The variability and pattern of hospitalization
burden and costs was similar to that observed for patients with IBD or CLDs. As compared
to patients in the lowest decile, patients in the highest decile (HNHC patients, n=34,910)
spent 4.13 days/month in the hospital (IQR, 3.36-5.63), with hospitalization costs of $7,794/
month (IQR, 5,353-11,742); these patients were hospitalized almost every other month
(IQR, 0.27-0.63) (Figure 3, Table 2, eTable 5, eFigure 2C, 3C and 4C). Cumulatively,
patients in the highest, and top two deciles, contributed 34% and 52% of annual
hospitalization costs, respectively. Similar to patients with IBD and CLDs, gastrointestinal
diseases (18-24%), infections (4—12%) and cardiac complications (10.0-17%) were leading
causes of hospitalization in patients with FGIDs (eFigure 5C, eTable 18).

Patient, Hospital, and Hospitalization Characteristics—Similar to patients with
IBD and CLDs, patients with FGIDs in the highest decile, were frequently on Medicare/
Medicaid and in the bottom quartile of household income (AUC=0.68) (eTable 10 and
eTable 11); HNHC patients were more frequently males, had obesity, anemia and higher
comorbidity burden, though rates of depression at index hospitalization were similar; they
also underwent more procedures across all hospitalizations.
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D. Gastrointestinal hemorrhage

Over a median follow-up of 10m (IQR, 8-11), 190,881 patients with gastrointestinal
hemorrhage spent 6 days (IQR, 3—-14) in the hospital annually (median, 0.67 days/month
[IQR, 0.33-1.45]), with median hospitalization costs of $14,756 (IQR, 7,362-30,228) (Table
1).

Hospitalization burden by deciles—The variability and pattern of hospitalization
burden and costs was similar to other chronic gastrointestinal diseases. As compared to
patients in the lowest decile, patients in the highest decile (HNHC patients, n=18,864) spent
4.12 days/month in the hospital (IQR, 3.36-5.58), with hospitalization costs of $8,983/
month (IQR, 6,269-13,560) (Figure 4, Table 2, eTable 5, eFigure 2D, 3D and 4D).
Cumulatively, patients in the highest, and top two deciles, contributed 38% and 56% of
annual hospitalization costs, respectively. Though gastrointestinal diseases (25-36%) and
infections (2-14%) were dominant causes of hospitalization, malignancy and
cardiorespiratory causes were frequent, particularly for patients in the lowest decile (eFigure
5D, eTable 19).

Patient, Hospital, and Hospitalization Characteristics—A similar pattern of
differences in patients in the lowest and highest decile of hospitalization was observed
(eTable 12), and multivariate regression identified younger age, Medicare/Medicaid
insurance, low income, obesity, high comorbidity burden and index hospitalization at a large
and rural hospital for cardiovascular, respiratory or hematologic complications being
associated with high healthcare utilization (AUC=0.72) (eTable 13). At least 60% of patients
across deciles underwent a gastrointestinal procedure at their index hospitalization; patients
in the highest decile frequently received blood transfusion (lowest vs. highest decile: 32%
vs. 53%, p<0.01). Approximately 30% of patients in the highest decile underwent 3 or more
gastrointestinal procedures, and 22% received blood transfusions during 3 or more
hospitalizations. In-hospital mortality was 19% for patients in highest decile, whereas 10%
of the patients in the lowest decile died in-hospital.

E. Pancreatic Diseases

Over a median follow-up of 10m (IQR, 8-11), 98,432 patients with gastrointestinal
hemorrhage spent 6 days (IQR, 3—-13) in the hospital annually (median, 0.63 days/month
[IQR, 0.33-1.33]), with median hospitalization costs of $12,985 (IQR, 6,784-27,250) (Table
1).

Hospitalization burden by deciles—As compared to patients in the lowest decile
patients in the highest decile (HNHC patients, n=9,648) spent 3.90 days/month in the
hospital (IQR, 3.18-5.40), with median one hospitalization every 2 months (IQR, 0.25—
0.64); monthly hospitalization costs for the highest decile were $8,221/month (IQR, 5,722—
12,579) (Table 2, eTable 5, eFigure 2E, 3E and 4E, eFigure 6). Cumulatively, patients in
highest decile contributed to 39% of hospitalization costs, and patients in the top two deciles
contributed 57% of total hospitalization costs. Based on primary discharge diagnosis, most
common causes of admissions were classified as being due to gastrointestinal diseases
(37.0-49.0%), followed by cardiac (7.0-12.0%) and endocrinological causes (6.0-11.0%);
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infections were a frequent cause for hospitalization in HNHC patients (10%) (eFigure 5E,
eTable 20).

Patient, Hospital, and Hospitalization Characteristics—Systematic differences
were observed in HNHC patients and patients in the lowest decile similar to other diseases
(AUC=0.71) (eTable 14 and eTable 15). Overall, 4% of the patients in the lowest decile died
in-hospital, whereas 12% patients in the highest decile died in-hospital.

DISCUSSION

In this all-payer, nationally representative study of patients who were hospitalized at least
once during the index year, we made several key observations. First, there is considerable
variability in burden and costs of hospitalization in patients with gastrointestinal and liver
diseases, with a small fraction of HNHC patients (defined as patients in the highest decile by
total days spent in hospital/month) contributing to the majority of the hospitalization burden
and costs. Across a spectrum of common gastrointestinal and liver diseases, patients in the
highest decile of hospitalization burden for each condition spent a median 3.7-5.1 days/
month in the hospital, with one hospitalization every 2 months for each of these conditions,
and with hospitalization costs averaging between $7,438-11,425/month. Second, patient-,
hospital- and index-hospitalization characteristics of HNHC patients are fairly similar across
diseases — these patients have Medicare/Medicaid insurance, lower income status, index
hospitalization in a large rural hospital, high comorbidity burden, obesity and infection-
related hospitalization, and more frequently underwent gastrointestinal procedures, received
blood transfusions and enteral or parenteral nutrition at their index as well as subsequent
hospitalizations, consistent with prior findings.1”-18 At a patient-level, modifiable risk
factors may include tackling the obesity epidemic and mental health issues and minimizing
risk of iatrogenic or healthcare-associated infections, whereas at a health system level
interventions may include better access to care and connectivity between rural and specialty
hospitals. Third, among patients hospitalized once with chronic gastrointestinal or liver
diseases, gastrointestinal causes constitute the most common causes for subsequent
hospitalizations, and infections and cardiopulmonary causes are other common reasons for
readmission, particularly in patients with frequent hospitalizations.

The first step in population health management is identifying patients with highest
healthcare utilization and sources of variability in outcomes. Our study identified key
patient-, hospital- and hospitalization characteristics, which are largely comparable across
five common gastrointestinal and liver diseases. We anticipate that similar patterns would be
observed across other chronic non-gastrointestinal conditions, wherein a small fraction of
patients account for majority hospitalization-related care. HNHC patients include two sets of
patients: one who are chronically high utilizers, who have established disease-related
complications at very high risk of repeated decompensation (for example, patients with
decompensated cirrhosis) and second, compensated patients who are not chronically ill, but
at high-risk of complications (for example, patients with controlled inflammatory bowel
disease, who develop a severe flare). In our analysis, over a one-year cycle, we are unable to
distinguish what proportion of patients are in the first category of chronically being high-
need, high cost vs. patients who transiently develop high healthcare needs (for example,
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related to post-operative complications, etc.). The next step in population health
management is implementation of multi-component chronic care models which are focused
on effective and efficient team care with proactively planned healthcare interactions, self-
management support assisted by effective use of community resources, and health
information technology aided-clinical decision support.1® Understanding healthcare
utilization commonalities across different diseases would help target system-level
interventions to improve population health and decrease costs across diseases, and enable
adoption of interventions that have been successful in other diseases to the field of
gastroenterology.

The strengths of our study include (a) use of a nationally representative database to study
longitudinal hospitalization-related care, (b) a novel, patientcentered metric of burden of
hospitalization in “total days spent in hospital’, (¢) comprehensive comparative assessment
of patient-, hospital- and index hospitalization characteristics of patients in the lowest and
highest decile of hospitalization-related care, and (d) assessment of causes of admissions,
across deciles of hospitalization burden.

Our study has several limitations. First, the analyses are based on administrative codes, and
only focus on inpatient use, without details of outpatient clinic visits, medication use and
laboratory variables. Second, causes of readmissions were identified using primary
discharge diagnoses, which were grouped by disease system to allow interpretation. Third,
since the NRD uses data from state inpatient databases, it does not track patients across state
boundaries. However, in validation studies performed by HCUP, the rate of cross-state
hospitalizations were found to be <5% of all admissions for patients, thereby unlikely to
substantially affect our estimates.14 Fourth, the concept of PQIs is more widely prevalent in
primary care as standard hospital-wide quality measures and none of these are
gastrointestinal or liver disease-specific, which somewhat limits their relevance to our field.
Fifth, there was potential overlap in patients between different gastrointestinal diseases;
approximately 20% patients had two or more candidate gastrointestinal or liver condition at
index hospitalization. Since our focus was on identifying burden and costs of
hospitalizations with certain defined gastrointestinal diseases, rather than due to those
diseases, this overlap would not significantly influence interpretation of results for patients
with overlapping conditions. Finally, the NRD does not capture out-of-hospital mortality,
which may bias “at-risk for hospitalization’ time period; however, for most gastrointestinal
and liver diseases, out-of-hospital mortality is a rare occurrence.

In conclusion, in this nationally representative study of patients hospitalized at least once
during the index year, we observed considerable variability in burden of hospitalization
across five common chronic gastrointestinal and liver diseases, including IBD, CLDs,
FGIDs, gastrointestinal hemorrhage and pancreatic diseases, with a small fraction of patients
contributing disproportionately to total hospitalization burden and costs. The characteristics
of these HNHC patients were remarkably similar across different diseases. Population health
management strategies directed towards identifying HNHC patients and implementing
multi-component chronic care models may improve quality of care and reduce costs of care.
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Figure 1.

Deciles by length of stay per month of follow-up

Burden of inflammatory bowel diseases: (A) Total days spent in hospital per month, and (B)
total costs of hospitalization per month, by deciles. High-need, high-cost patients were

defined as patients in the highest decile by total days spent in hospital/month. The white dot
represents median, the box plots represent interquartile range and whiskers represent 51 and

95t percentile within that decile.
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Figure 2.

Burden of chronic liver diseases: (A) Total days spent in hospital per month, and (B) total

costs of hospitalization per month, by deciles.
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Figure 3.
Burden of functional gastrointestinal diseases: (A) Total days spent in hospital per month,

and (B) total costs of hospitalization per month, by deciles.

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2019 August 01.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Nguyen et al. Page 14
Gastrointestinal Hemorrhage Gastrointestinal Hemorrhage
15 40,000
30,000
10
20,000 L
51 ‘o (
- - 10,000 T f
Lo = T i
- YL
o - o o o - = i o e e e wm W0 UE ]
1 2 3 4 5 6 7 8 g 10 1 2 3 4 5 6 7 g8 9 10
Al Daciles by length of stay per manth of follow-up B. Deciles by length of stay per month of follow-up

Figure 4.

Burden of gastrointestinal hemorrhage: (A) Total days spent in hospital per month, and (B)

total costs of hospitalization per month, by deciles.
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