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Background: Digestive diseases imply a substantial burden for health care systems. Effectiveness of spe-
cialized gastroenterology care has been demonstrated in a few real life surveys.
Aims: To perform an in-depth analysis of Hospital Discharge Records (HDRs) of patients admitted for
digestive diseases (DDs) from all Italian regions over the years 2010-2014.
Methods: Data on National HDRs were provided by the Italian Health Ministry.
Results: During the years 2010-2014, a mean of 949,830 patients with DDs were admitted to hospital
per year, representing 10.0% of all admissions in Italy. Only 7.4% of patients with DDs were admitted to
Gastroenterology units due to the limited number of the specialty-focused beds (3.4/100,000 inhabitants).
DDs urgent admissions in Gastroenterology units represented 33% of admissions. The mean length of stay
was 8.1 days in Gastroenterology units, as opposed to 8.3 in other units. Mortality rate for DDs altogether,
for urgent admissions, and for urgent admissions with bleeding were 2.2%, 1.7%, 2.2% in Gastroenterology
units, and 3.1%, 3.9%, 3.5% in other units, respectively. DDs admissions were appropriate in 81.3% in
Gastroenterology units as opposed to 66.6% in all other units.
Conclusions: Gastroenterology units offer a better specific care in terms of length of hospital stay and
mortality even for patients admitted for emergent conditions.

© 2018 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

Digestive diseases (DDs) - including gastrointestinal, liver and
pancreatic disorders — are highly prevalent in Europe with inherent
mortality rate varying from 500,000 to 900,000 deaths per year and
a significant impact on healthcare costs [1].

Appropriate planning of assistance to DDs, particularly in the
era of health cost containment, not only requires epidemiologi-
cal data on DDs but also data regarding the impact of specialized
gastroenterological care on appropriateness and outcome of DDs.
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ASST Crema, Largo Dossena 2, 26013 Crema, Italy.
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Unfortunately, data regarding burden of DDs, their impact on
national health care systems (NHS), and outcome of specialized
assistance have been evaluated only in few European countries so
far [2-4].

In 2011, the impact of DDs on Italian health care system was
assessed on the basis of analysis of nationwide data from Ministry
of Health for the years 2003-2009 regarding the Hospital Discharge
Records (HDRs) of Major Diagnostic Categories (MDCs) 6 and 7 [2].
One of the most critical results of this analysis was that DDs rep-
resent a great burden for hospital care, being the first or second
cause of hospitalization yearly. Furthermore, in-hospital mortality
for DDs admitted in emergency, as digestive hemorrhages, resulted
significantly lower in Gastroenterology services than in other hos-
pital departments [2].

1590-8658/© 2018 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
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Table 1
HDRs per year: all DDs, urgent DDs, urgent DDs with bleeding.

Year All diseases HDRs* All DDs? %> Urgent DDs? Urgent bleeding DDs*?
2010 10,396,714 1,046,028 10.0 234,018 51,682
2011 9,879,863 (—5.0%) 980,149 (-6.3%) 9.9 232,934 (-0.5%) 50,143 (—3.0%)
2012 9,384,071 (—5.0%) 938,915 (—4.2%) 10.0 235,533 (+1.1%) 48,705 (—2.9%)
2013 8,980,251 (—4.3%) 905,329 (—3.6%) 10.0 235,972 (+0.2%) 48,336 (—0.8%)
2014 8,680,679 (—3.3%) 878,729 (—2.9%) 10.1 238,147 (+0.9%) 47,285 (—2.2%)
3 Percentage variation from previous year.
b (All DDs/All diseases HDRs) x 100.
Table 2

2. Aim of the study

The 2011 analysis [2]| showed a non-homogeneous data flow
from Italian regions, whereas satisfactory homogeneity of data
recording hospital discharge from all Italian regions has been
reached over the past few years. Therefore, a further survey has
been performed by the Italian Association of Hospital Gastroen-
terologists & Endoscopists (AIGO) in cooperation with the Ministry
of Health to analyze HDRs concerning diagnosis related to DDs
belonging to MDCs 6 and 7 from all 21 Italian regions for the years
2010-2014. The analysis aimed to evaluate the impact of DDs on
NHS in terms of hospitalization and outcome of specialized care to
DDs.

3. Materials and methods

HDRs from public or private NHS accredited hospitals from 21
Italian regions for the years 2010-2014 were analyzed.

HDRs were related to DDs from the diagnosis-related groups
(DRGs) belonging to MDCs 6 and 7 [5]. The data source was the
National HDRs record of the Italian Ministry of Health [6,7]; the
analysis was performed on the basis of an agreement between
AIGO and the General Directorate for Health Planning, the General
Directorate for Health Information, Communication Technology
and Statistics of Ministry of Health.

The analysis aimed to evaluate: (1) the number of HDRs and
hospitalization rates for DDs according to hospital departments
(with exclusion of long-term care departments), in different Italian
regions per year, and according to either different emergent admis-
sion conditions (divided in two main categories: urgent, urgent
with bleeding) or non emergent admission; (2) the length of stay
for DDs by hospital departments, according to age ranges; and (3) in
hospital mortality for DDs in different departments, by age groups,
for either different emergent admission conditions (divided in two
main categories: urgent, urgent with bleeding) or non emergent
admission.

4. Results

The study analyzed 4,823,569 HDRs related to DDs ordinary, day
hospital and emergency hospital admission.

4.1. DDs hospitalization

DDs revealed an average of 949,830 HDRs/year in the 5-year-
period, and DDs represented the second cause of hospital admission
in Italy in year 2014 after cardiovascular diseases [6]. DDs rep-
resented 10.0% of all hospital admissions and this percentage
remained stable over the observation period (Table 1), with a sim-
ilar trend in all Italian regions.

The standardized (for age) rate of hospitalization for DDs
dropped from 17.3 admissions/1000 inhabitants in the year 2010
to 14.5 in the year 2014, parallel to what happened for the hospital-
ization for all diseases which dropped from 171.9 admissions/1000
inhabitants in the year 2010 to 142.8 in the year 2014.

DDs discharge from different Units by age groups in the years 2010-2014 (average
of values recorded in the years 2010-2014).

Unit type Age groups (years)

0-17 18-44 45-74 75-84 85+ Overall
Gastroenterology 1.8 7.7 8.4 7.7 63 74
Surgery 7.5 64.5 56.6 456 363 4938
Medicine 1.2 16.5 23.0 31.9 40.2 24.0
Pediatrics 68.2 0.1 0.0 0.0 0.0 5.1
Other Units 213 112 12.1 14.8 17.2 13.7

All Units but Gastroenterology 98.2 92.3 91.6 923 93.7 92.6

Table 3
Mean length of stay (days) for DDs with urgent admission with bleeding, by age
groups and discharging units (average of values recorded in the years 2010-2014).

Unit type Age groups (years) Overall
0-17 18-44 45-74 75-84 85+

Gastroenterology 5.4 5.6 7.1 7.7 7.2 7.2

Other Units 3.9 5.6 7.5 9.0 9.0 8.0

DDs hospitalization occurred mainly in ordinary stay regimen
(about 84%) and in 16% as day-stay admissions.

4.2. DDs discharge

The average of HDRs/year for the years 2010-2014 for ordinary
admissions for DDs was 794,607, with 59,146 HDRs from Gas-
troenterology units and 735,461 from other specialties. The average
percentage of DDs admitted in Gastroenterology units was 7.4% and
92.6% in all other units (Table 2).

Hospital beds in Gastroenterological units in Italy in the year
2014 were 2062, corresponding to 3.4 beds in Gastroenterology
units/100,000 inhabitants.

4.3. Length of hospital stay for DDs

The mean length of stay for DDs during years 2010-2014 was
8.1 (C.I. 95% 8.1-8.1) days in Gastroenterology units, and 8.3 (C.L.
95% 8.3-8.3) in all other units (detailed list of hospital admis-
sions, length of stay and averages in different units of different
Italian regions, with relevant 95% CI, can be found in Supplemen-
tary Table). Table 3 reports the analysis of length of stay for urgent
admission with bleeding by group of age in Gastroenterology units
and in all other units.

4.4. Urgent hospital admission for DDs

Globally, urgent hospital admissions for DDs were 276,246 dur-
ing years 2010-2014, while 19,554 in Gastroenterology units (7.1%
of all urgent admissions for DDs). Bleeding occurred in a total of
47,371 patients, and 6340 (13.3%) of them were admitted in Gas-
troenterology units. Urgent admissions for DDs in Gastroenterology
units represented 33% of all admissions in this specialty.
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Table 4A

Number of deaths (with mortality rate in parenthesis) in patients admitted for DDs with urgent admission, by age groups, in Gastroenterology units and in other units®

(average of values recorded in the years 2010-2014).

Unit type Age groups (years) Overall
0-17 18-44 45-74 75-84 85+

Gastroenterology - 5(0.3) 91(1.4) 62 (2.0) 57(3.8) 215(1.7)

Other Units 2(0.03) 67 (0.5) 1.338(2.6) 1.493 (4.7) 1.797 (8.9) 4.696 (3.9)

2 With exclusion of Intensive Care Units.

Table 4B

Number of deaths (with mortality rate in parenthesis) in patients admitted for DDs with urgent admission for GI bleeding, by age groups, in Gastroenterology units and in

other units®(average of values recorded in the years 2010-2014).

Unit type Age groups (years) Overall
0-17 18-44 45-74 75-84 85+

Gastroenterology - 3(0.6) 46 (1.6) 43 (2.3) 47 (4.6) 139(2.2)

Other Units 1(0.04) 17 (0.6) 331(2.3) 441 (3.5) 588 (7.3) 1.378 (3.5)

2 With exclusion of Intensive Care Units.

Table 5
Number (and percent) of ordinary admissions for DDs and related appropriateness
according to Specialty (average of values recorded in the years 2010-2014).

Unit type Admission appropriateness
Appropriate Inappropriate
N (%) N (%)

Gastroenterology 48,066 (81.3) 11,080 (18.7)

Surgery 273,791 (69.1) 122,254 (30.9)
Internal Medicine 136,482 (71.7) 53,819 (28.3)
Pediatry 21,560 (53.4) 18,767 (46.6)
Others 78,193 (71.8) 30,602 (28.2)
Overall 558,092 (70.2) 236,523 (29.8)

4.5. DDs related mortality

During years 2010-2014, DDs caused in-hospital mortality in
24,291 patients (3.1% of all DDs hospital admissions). Mortality rate
in Gastroenterology units was 2.2% as opposed to 3.1% in other units
altogether. Furthermore, in ordinary non-emergent admissions, a
mortality rate of 2.4% was recorded in Gastroenterology units and
3.2% in other units. The differences between in-hospital mortality
in Gastroenterology and in other specialties according to different
urgent admission type (urgent and urgent with bleeding) and age
groups are reported in Tables 4A and 4B

4.6. Appropriateness of hospital admission for DDs

During the quinquennium 2010-2014, the appropriate admis-
sions for DDs in Gastroenterology units represented 81.3%
compared to 66.6% in other Specialty units (Table 5).

The case-mix in Gastroenterology units is expressed by top ten
DRGs reported in Table 6.

5. Discussion

The surveys of digestive health across Europe [1], Italy [2],
France [3] and UK [4], have clearly shown the substantial impact
of DDs on population health, in terms of either disease burden or
chronicity and mortality.

As expected, DDs have also a great impact on the NHS. By com-
bining the datareported in the present report with those previously
published in the White Paper of Italian Gastroenterology [2], DDs
have represented the first or second cause of hospitalization in the
years between 1999 and 2014. Of note and not surprisingly, the

epidemiological and health care burdens of DDs in Italy are similar
to the burdens in other European countries [3,4].

During latest 10 years, the reduction of healthcare funding with
a strong cost containment policy in Italy, as in other European
countries, have led to a reduction in general hospital admission
rate (—4.3% per year) and in hospital admission for DDs as well
(—3.7% per year). Nevertheless, an average of 949,830 patients/per
year affected by DDs were admitted to the hospital, representing
10% of all hospital admissions countrywide, and, hence, a substan-
tial burden of disease which would imply accurate planning for an
adequate assistance.

In present period of cost containment, gastroenterologists must
demonstrate that they provide effective and efficient care.

The unique strength of the present report, based for the first
time on data homogeneously collected by the Ministry of Health
from all Italian regions, is to draw a complete countrywide and
real-life description of hospital assistance to DDs, thus allowing
either to confirm the epidemiological burden of DDs and to assess
the impact of specialized gastroenterological assistance on care
appropriateness and outcome of DDs.

Noteworthy, present analysis demonstrates that specialized
assistance to DDs offered by Gastroenterology units is more effi-
cient, appropriate, and effective than in other units; in fact, data
on average length of stay, appropriateness of admissions and case-
mix, and in-hospital mortality for DDs either with non-emergent
or emergent presentation, perform better in Gastroenterology units
than in non-specialized units.

However, the present report confirms a critical issue emerging
from the analyses of the White Paper of Italian Gastroenterology
[2]: only a small proportion, that is 7.4% of patients with DDs, is
admitted to Gastroenterology units, with the rest of the patients
being allocated to other non-specialized units (mainly Internal
Medicine and Surgery).

As from present report, gastroenterological care for DDS is more
effective and results in better outcomes. Accordingly, any effort
should be made to allow a greater proportion of patients with DDS
to receive specific, high quality care.

Considering that the Italian NHS aims for a figure of 3.7
beds/1000 and admissions for DDs correspond to 7.4% of all hospi-
talizations, a figure of 27/100,000 beds in Gastroenterology would
to be expected. However, the present analysis provides a clearcut
result: 3.4 beds/100,000, 10-fold lower than the expected, and with
wide regional variations in available Gastroenterology beds from 0
to 8.4/100,000.

As widely demonstrated, an adequate workforce for Gastroen-
terology units is pivotal to warrant specialized assistance to DDs.
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Table 6

Case-mix: first 10 DRGs, in ordinary admissions for DDs in Gastroenterology units (average of values recorded in the years 2010-2014).

DRG N DRGs % of all admissions
202-Cirrhosis and alcohol related hepatitis 7904 14.1
203-Malignant tumors, hepatobiliary and pancreas 5838 10.4
179-Inflammatory bowel diseases 4724 8.4
174-Digestive hemorrhage with complications 4252 7.6
183-Esofagitis, gastroenteritis, >17 yo without complications 4182 7.4
207-Biliary diseases with complications 3854 6.9
204-Pancreas diseases, except malign tumors 3825 6.8
208-Biliary diseases without complications 3222 5.7
205-Liver diseases except malign tumors, cirrhosis, alcohol hepatitis with complications 2179 39
182-Esofagitis, gastroenteritis, >17 yo with complications 2103 3.7

However, a previous analysis conducted on resources of the Ital-
ian NHS reported 1425 gastroenterologists working for NHS in
2012, a number largely inadequate to meet the needs of specialized
care for DDs [8], notably in fact, in accordance to estimates made
with the White Paper analyses, the activity of digestive endoscopy
alone would require 1224 gastroenterologists [2]. The present inad-
equacy of both human and structural resources is therefore the
logical explanation for the small proportion of patients with DDs
treated in Gastroenterology units. On the other hand, the better
efficiency and effectiveness of Gastroenterology units would justify
the need to implement adequate and homogeneous distribution of
gastroenterology facilities. Gastroenterology units offered a better
specific care in terms of both hospital stay and mortality even for
patients admitted for emergency conditions, who represented 33%
of all admitted patients in Gastroenterology. However, it has to be
underlined that DDS with urgent admission were admitted in Gas-
troenterology units only in 7.1% of 276,246 HDRs in the examined
quinquennium. This means the great majority of patients suffer-
ing from DDs with urgent presentation (critically ill patients) were
treated in non specialized units, with the inherent higher mortal-
ity rates shown by the present analysis. Of note, in-hospital DDs
related mortality rates for urgent and urgent with bleeding admis-
sions were lower in Gastroenterology units than in other Specialty
units in all groups of age, and this difference was even greater in
elderly patients, showing that better effectiveness of specialized
units does not depend on different patient settings.

In conclusion, as demonstrated by the present study, the
flow data to national governments, which are nowadays avail-
able in most European countries, provide a reliable description of
assistance to DDs occurring countrywide, highlighting results of
different DDs managements as well as the impact of specialized
gastroenterological care on appropriateness and outcome of DDs.

Insofar, such data should represent the key reference to plan
appropriate, efficient, effective care for DDs at a nationwide level,
with adequate empowerment and resource allocation for special-
ized Gastroenterology facilities.
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