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Introduction

In Italy, intermediate care facilities (Residenze San-
itarie Assistenziali) were formally established with fi-
nance act No. 67 of 1988, as non-hospital residential
healthcare facilities for the elderly and non-self-suffi-
cient persons who required continuous care but could

not receive it at outpatient clinics or at home. The pro-
file and role of intermediate care facilities have changed
over time1 and today they are intermediate facilities be-
tween hospital and territory. To ensure the continuity of
care to patients discharged from hospitals, procedures
aiming at organizing the transition of patients to facili-
ties offering lower intensity of care can be applied. Ac-
cess to intermediate care facilities occurs after a
multidimensional assessment of the patient.

In the Italian Region Friuli Venezia Giulia (FVG),
intermediate care facilities are managed by the local
health districts; they are rehabilitation-oriented residen-
tial facilities, providing continuous care (with high con-
tent of healthcare) to patients who are temporarily or
permanently disabled and who can be classified, ac-
cording to the resolution of the regional council D.G.R.
No. 1487 of 2000, into three types: i) with physical
problems needing continuity of care; ii) with social or
social and health problems; iii) with global problems
needing high-intensity healthcare outside of the hospi-
tal. They are free of charge for the first 30 days for the
basic care level and 40 days for rehabilitation.2

The local health agency Azienda Sanitaria Univer-
sitaria di Udine (ASUIUD) in the FVG Region in-
cludes three health districts serving an overall
population of approximately 250,000 inhabitants in 37
municipalities, one 1000-bed academic hospital, and
5 intermediate care facilities (one is a hospice dedi-
cated to terminally ill patients). The inhabitants of
those 37 municipalities, however, may be also admit-
ted to other intermediate care facilities of the Region. 

In FVG, no clinical information or indicators of
complexity of patients are recorded in the intermediate
care facility electronic administrative databases: pa-
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tients are only categorized according to generic types
of problems [e.g., orthopedic, heart, palliative care,
dementia, compensated diabetes, diabetic with renal
failure, alcohol abuse, chronic obstructive pulmonary
disease (COPD), psychiatric, etc.] and demographic
data. Thus, it is impossible to assess the level of com-
plexity of patients only looking at data regarding the
intermediate care facility episode of care. Nonetheless,
information on complexity would be useful for im-
proving the organization of services, which should
take into account not only the number of patients but
also their care needs. 

Limited data exist in Italy on the characterization
of patients admitted to intermediate care facilities.3,4

Thus, we decided to conduct this study to quantify the
level of complexity of patients discharged to interme-
diate care facilities from the Hospital of Udine, to as-
sess whether such level of complexity has changed
over time, and whether the average complexity of pa-
tients discharged to intermediate care facilities is dif-
ferent from that of all patients discharged from the
Hospital.

Materials and Methods

The source of information used in this study in-
cluded various administrative health databases of
ASUIUD: we analyzed the intermediate care facility
database, the hospital discharge database, and the data-
base of all residents in the municipalities served by the
health districts of ASUIUD. These databases are made
available for epidemiological analyses as completely
anonymous data within a Regional Epidemiological
Repository and can be linked with each other at indi-
vidual patient level through an anonymous stochastic
key which is univocal for each subject in all databases.

We used data from January 1st, 2010 to June 30th,
2019 (the most recent date with complete information
at the time of analysis). The analyses regarded only
patients living in the 37 municipalities of ASUIUD. 

To assess the level of complexity of nursing home
patients, we linked to each intermediate care facility
admission the hospital discharge, if any, which oc-
curred on the same date or on the day before. Admis-
sions to intermediate care facilities with no previous
hospital discharge were considered as having a relief
function and excluded from further analyses. We also
excluded patients discharged from hospitals other than
the Hospital of Udine. 

We attached the diagnosis-related group (DRG)
relative weight calculated in the hospitalization to all
patients who were discharged from the Hospital of
Udine. The DRG relative weight, which represents the
average resources required to care, for cases in that
particular DRG, relative to the average resources used
to treat cases in all DRGs, can be considered a proxy

indicator of the complexity of the hospitalization, as-
suming that increased clinical complexity leads to in-
creased use of resources.5

We calculated the mean DRG weight for interme-
diate care facility patients, also stratified by calendar
year and discipline of the discharging hospital ward
according to the classification by the Italian Ministry
of Health.6 We compared the average DRG weights of
patients discharged to intermediate care facilities with
the average among all patients discharged from the
hospital wards in the same disciplines. We also as-
sessed whether there was a correlation between DRG
weight and intermediate care facility length of stay, to
understand whether the complexity of the previous
high-intensity-of-care hospitalization affected the
length of stay in a facility with lower intensity of care. 

Then, only for the year 2018, as additional esti-
mates of patient complexity, we classified intermedi-
ate care facility patients according to: i) number of
chronic conditions (from a list of 14: patient with
transplanted organ, psychiatric disease, rare disease,
disease of lipid metabolism, endocrine disease, au-
toimmune disease, neurologic disease, gastroenteric
disease, COPD, cardiovascular disease, diabetes mel-
litus, cancer, HIV, chronic renal failure), according to
algorithms by the Italian Local Health Unit of Bres-
cia;7 and ii) resource utilization bands (RUBs) ob-
tained from the aggregation of adjusted clinical groups
(ACG), which identify health problems with similar
care impact, with the same expected consumption of
resources (not only economic) through the Johns Hop-
kins ACG® System (Johns Hopkins ACG® v.2.11.1).
According to this system, the population under study
can be divided into 6 possible levels: 0 - no diagnosis,
no resource use; 1 - healthy user; 2 - low resource use;
3 - moderate resource use; 4 - high resource use; 5 -
very high resource use.

Data management and statistical analyses were
conducted using SAS v 9.4 (SAS Institute Inc., Cary,
NC, USA). 

Ethical considerations

All procedures contributing to this work comply
with the ethical standards of the relevant national and
institutional committees on human experimentation
and with the Declaration of Helsinki. All the analyses
were based on anonymous administrative data, there-
fore patient informed consent and Ethical Committee
approval were not required in Italy. 

Results

Between January 1st, 2010 and June 30th, 2019,
18,244 admissions to intermediate care facilities were
recorded among the population of the 37 municipali-
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ties of ASUIUD; of them, 72% were healthcare ori-
ented (not for giving relief to families). The overall
number of admissions to intermediate care facilities
increased steadily in the study period, from approxi-
mately 1700 in 2010 to >2000 per year after 2015. On
the other hand, the proportion of admissions for
healthcare purposes did not show a clear trend. 

In the 12,674 admissions to intermediate care fa-
cilities with healthcare purposes, mean age of patients

was 79.5±10.5 years (median 81; 5° percentile 59;
minimum 18), with virtually no changes in time (data
not shown). Overall, 60.5% of patients were females.
The proportion of females decreased progressively
from 63% in 2010-2011 to 57% in 2018-2019. Mean
DRG weight of the hospitalizations preceding the
12,674 admissions to intermediate care facilities was
1.54±1.05. 

Table 1 shows admissions to intermediate care fa-
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Table 1. Frequency and complexity of patients discharged to intermediate care facilities and of all patients discharged
from the Hospital of Udine, Italy, by discharging ward discipline (only for disciplines with >5 patients discharged to in-
termediate care facilities in the study period), 1/1/2010-30/6/2019.

                                                                     All discharged patients                Patients discharged to intermediate care facilities

Discipline                               No.           Mean      Standard      Mean      Standard        No.           Mean      Standard      Mean      Standard
                                                                 DRG      deviation     length     deviation                         DRG      deviation     length     deviation
                                                               weight                          of stay                                            weight                         of stay

Cardiac surgery                     2,786          4.03            2.43             22             20.6            181            4.99            1.47             37             22.9

Cardiology                             7,692          1.69            1.21              6               7.3              30             2.17            1.49             27             19.9

General surgery                    27,787         1.10            0.82              6               7.9             554            2.04            1.30             24             18.6

Maxillofacial surgery            3,986          1.05            0.52              3               3.4               7              2.14            1.39             18             16.5

Plastic surgery                       6,081          1.06            0.37              4              15.4             42             1.35            0.68             24             16.8

Thoracic surgery                     740            1.99            0.73              7               8.5              12             1.64            0.82             23             25.8

Vascular surgery                    3,693          1.66            0.78              8               9.8             204            2.43            0.81             25             16.2

Hematology                           3,212          2.75            3.62             21             15.6             25             4.63            4.98             37             21.2

Infectious diseases                 2,091          1.47            1.05             13             13.4             67             2.67            1.49             40             21.5

General medicine                 65,630         1.02            0.58              9              18.8           4,107          1.14            0.76             18             13.0

Spinal unit                             1,415          1.52            1.13             28             59.0            102            1.28            1.00             22             21.3

Nephrology                           2,265          1.48            1.68             17             18.5             64             1.57            0.73             45             28.0

Neurosurgery                         2,737          1.98            1.26              9               9.1             274            2.26            1.22             18              9.7

Neurology                             7,433           1.11            0.71             10              8.8             639            1.30            0.58             20             10.9

Ophthalmology                     4,682          0.75            0.19              4               3.6               8              0.89            0.38             11              5.1

Orthopedics                          15,308         1.38            0.60              8               7.8            2,812          1.87            0.46             15              6.7

Obstetrics and gynecology   24,232         0.60            0.28              4               3.9              30             1.35            0.57             25             19.8

Ear, nose, and throat              6,633          0.89            0.73              4               6.7              52             3.35            2.27             31             23.6

Psychiatry                              1,755          0.68            0.16             17             41.0             29             0.73            0.11             20             10.5

Urology                                 7,687          1.05            0.65              4               4.6              64             1.80            1.21             18             13.4

Casualty department              1,611           1.06            0.54              3               4.6               8              1.27            0.44              8               8.7

Functional rehabilitation       1,201          1.04            0.47             78            172.4            54             1.10            0.39            125           238.6

Gastroenterology                   2,675          1.04            0.78              4               4.4              13             1.41            1.01             14              7.8

Long-term care                      4,310          1.09            0.63             25             15.9           1,058          1.07            0.57             25             15.0

Oncology                               8,985          0.91            0.50             16             14.8            444            1.10            0.85             21             13.6

Pneumology                          6,282          1.47            1.10             13             13.9            285            2.09            2.03             34             24.8

Rheumatology                       1,747          0.92            0.30             13             11.3             17             1.32            0.64             43             32.1

Oncologic radiotherapy          838            0.85            0.33             17             14.7             20             1.61            1.39             25             17.0

Neuro-rehabilitation               441            1.04            0.34             52             58.9             29             1.19            0.51             53             38.7
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cilities stratified by discipline of the discharging hos-
pital ward (only for disciplines with >5 discharges to
intermediate care facilities in the study period), and
the overall hospital discharges from the same disci-
plines, with mean DRG weights and length of hospital
stay. Overall, among patients hospitalized at the Hos-
pital of Udine, mean weight was higher among pa-
tients who died in hospital (1.49±1.34) than among the
others (1.07±0.99).

Disciplines discharging the highest numbers of pa-
tients to intermediate care facilities were general med-
icine (>4000 discharges overall), orthopedics (almost
3000) and long-term care (>1000), followed by neurol-
ogy, general surgery, and oncology (approximately 500
each). Disciplines discharging the highest proportions
of patients to intermediate care facilities were long-term
care (almost 25%), orthopedics (almost 20%), neuro-
surgery (10%), neurology, spinal unit, neuro-rehabili-
tation, cardiac surgery, and general medicine (6-9%).
The highest mean DRG weight, both for patients dis-
charged to intermediate care facilities and overall, was
in cardiac surgery (>4). In almost all disciplines, mean
DRG weight in the subgroup of patients discharged to
nursing homes was higher than in the overall group.
Similarly, mean length of stay was generally longer in
patients discharged to intermediate care facilities. 

In the study period, in almost all disciplines, mean
DRG weight of patients discharged to intermediate
care facilities remained approximately constant, ex-
cept in neurology, where the weight increased from
1.16 to 1.45 (annual number of patients discharged to
intermediate care facilities: 50-90). 

Overall, the length of intermediate care facility
stay was on average 27±27 days, with no relevant
changes over time (data not shown). Among 1,678 pa-
tients who died in the intermediate care facility
(9.2%), the observed mean length of stay was shorter
(20±29 days). The proportion of patients who died in
the intermediate care facility varied depending on the
discharging hospital discipline, the highest values
being in oncology (242 patients, 54.0%), ear, nose and
throat (15 patients, 27.3%), urology (16 patients,
22.9%), general medicine (1004 patients, 21.1%). No
deaths in intermediate care facility were observed for
patients discharged from cardiac surgery, cardiology,
maxillofacial surgery, dermatology, ophthalmology.
After excluding deaths, we found a minimal inverse
correlation between mean DRG weight of the preced-
ing hospitalization and length of intermediate care fa-
cility stay (r= –0.034, P=0.0003). Stratifying by
discharging discipline, we observed a negative corre-
lation for patients discharged from cardiac surgery (r=
–0.204, P=0.0058) and orthopedics (r= –0.071,
P<0.0001) and a positive correlation for those dis-
charged from general surgery (r=0.132, P=0.0018) and
gastroenterology (r=0.823, P=0.0034). 

The population discharged to intermediate care fa-
cilities in 2018 (N=1,446) made an extensive use of
health resources during the same year: very high in
29.7% of patients, high in 32.7%, moderate in 32.1%,
low in 5.5%. Stratifying the analysis by hospital dis-
charge discipline (only in case of ≥10 discharges to
nursing home in the year), great differences were ob-
served among different disciplines and between pa-
tients discharged to intermediate care facilities and all
discharged patients (Figure 1).

Of patients discharged to intermediate care facili-
ties, only 2% did not have any chronic condition ac-
cording to our algorithms; 31% had 1-2 conditions,
23% had 3-4, the remaining 20% had ≥5. Table 2
shows the average number of comorbidities among all
patients discharged from the hospital and in the sub-
group discharged to intermediate care facilities by dis-
charging discipline (for disciplines with ≥10
discharges to intermediate care facilities in 2018). In
surgical disciplines, the average number of comorbidi-
ties was higher in the subgroup of patients discharged
to intermediate care facilities. 

Discussion

This study provides a picture of patients dis-
charged to intermediate care facilities for healthcare
purposes in the Italian area of Udine, describing not
only the discharging wards but also the complexity of
patients. Some findings are not new in Italy. For ex-
ample, a report from the Institute for economic and
social research Morosini described the typical inter-
mediate care facility patient as having an average age
>80, mostly female, multi-pathological (4 diseases),
in polypharmacy, with light cognitive deficit.3 In our
area, mean age was approximately 80, although there
were also younger patients. We confirm that patients
were usually affected by multiple comorbidities (3 or
more). In addition, we show that, particularly in sur-
gical patients, the average number of comorbidities
among those discharged to intermediate care facilities
was higher than among all patients discharged from
the hospital. Among intermediate care facility patients,
females outnumbered males, although their relative
frequency has decreased over time. Another Italian
study described patients hospitalized in a particular
type of intermediate care facility, i.e., Community
Hospital, in the Region Emilia-Romagna.4 They are
also elderly people (mean age 79.5), mostly female
and with more than one health condition in 75% of
cases, being hypertension, depression, anxiety, dia-
betes, and cerebrovascular diseases the most frequent
conditions.4

The most original findings of our study regard the
assessment of patient complexity through mean DRG
weight and the estimate of consumption of health re-
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Table 2. Mean number of chronic conditions among patients discharged from the University Hospital of Udine, Italy, by
discharging ward discipline (for disciplines with ≥10 patients discharged to intermediate care facilities in 2018).

                                                        All discharged patients                 Patients discharged to intermediate care facilities

Discipline of hospital           No. patient              Mean number        Standard                              Mean number        Standard
discharging ward               discharged to                of chronic            deviation                                 of chronic            deviation
                                         intermediate care            conditions                                                            conditions
                                                 facilities

Cardiac surgery                             23                               3.8                       1.5                                             4.3                       1.4

General surgery                            70                               1.8                       1.6                                             2.9                       1.5

Vascular surgery                            23                               3.6                       1.4                                             3.1                       1.3

Long-term care                             154                              3.2                       1.5                                             3.1                       1.5

General medicine                         625                              3.4                       1.6                                             3.4                       1.5

Neurosurgery                                38                               2.1                       1.6                                             3.2                       1.5

Neurology                                     70                               2.7                       1.6                                             3.2                       1.5

Oncology                                       53                               3.2                       1.4                                             3.3                       1.5

Orthopedics                                  284                              1.9                       1.6                                             2.9                       1.5

Ear, nose, and throat                      10                               1.6                       1.7                                             3.1                       1.4

Pneumology                                  32                               3.0                       1.7                                             3.6                       1.7

Functional rehabilitation               10                               2.9                       1.4                                             3.5                       1.7

Figure 1. Resource utilization bands (RUB) for overall patients discharged from the University Hospital of Udine in
2018 and for those discharged to intermediate care facilities by discipline of the discharging hospital ward (disciplines
with ≥10 patients discharged to intermediate care facilities in 2018). ICF, intermediate care facility.
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sources. Mean DRG weight of the previous hospital
stay did not change substantially during the study pe-
riod. It was higher than the average weight of all pa-
tients discharged from the same wards, despite the fact
that the latter included patients who died in hospital
(with higher DRG weights). In a way, this is expected,
since the least complex cases, with no need of high-
intensity care, are discharged home. Nonetheless, our
finding is important because it underlines the fact that
patients arriving at intermediate care facilities may be
very difficult to manage. 

Comparisons with international studies are diffi-
cult, mainly because there is no agreement in the def-
inition of intermediate care.8 In fact, depending on the
source, this term may refer to services favoring the
transition from hospital to home, or to services that re-
quire less resources of an acute care hospital but are
not primary care, or to something closer to nursing
homes.8 Keeping these differences in mind, various
studies characterized patients who are provided with
intermediate care. A U.S. study showed that among
Intensive Care Unit (ICU) patients, those with lower
socioeconomic status (SES) have higher probability
of being discharged to nursing homes.9 We did not
have SES information and could not assess the impact
of SES on discharge disposition. 

A study on hepatopancreatic surgical patients
found that patients discharged to a skilled nursing fa-
cility or intermediate care facility were older and had
more comorbidities and more functional loss than
those discharged home.10 Another U.S. study identi-
fied older age, length of ICU stay, injury severity,
number of comorbidities as factors predicting dis-
charge to nursing homes among patients hospitalized
after a fall.11 According to the Authors, since those fac-
tors can be assessed at the beginning of the hospital
stay, their knowledge may help planning the discharge
and reducing length of stay. 

Another study from the U.S. found that, in a pop-
ulation of hospitalized patients ≥70 years of age, the
Hospital Admission Risk Profile score which can be
easily calculated during a patient admission process
from age, cognitive status and self-reported instru-
mental activities of daily living, strongly predicts the
risk of discharge to a skilled nursing or rehabilitation
facility.12 In our area, too, the early assessment of co-
morbidities contributes to the decisions leading to pa-
tient referral to nursing homes or intermediate care
facilities, as well as the family and social care context
and the severity of the acute condition that caused the
hospitalization.

A particularly interesting finding of our study re-
gards the consumption of health resources. In 2018,
60% of intermediate care facility patients made a very
high or high use of resources: in the general popula-
tion, the proportion of subjects with such a high re-

source use is incomparably lower (the Italian Veneto
Region estimates they are approximately 4%13). It is
true, and obvious, that the overall hospitalized patient
population has a high consumption of resources;
nonetheless, those who are discharged to intermediate
care facilities, from the same hospital wards, consume
more. The difference in resource use between patients
discharged to intermediate care facilities and all dis-
charged patients is more evident for surgical patients.
A recent study from the U.S., comparing patient out-
comes and costs between patients receiving post-acute
care at home and those receiving care in a skilled nurs-
ing facility showed that discharge home with home
care, although less costly, was associated with higher
30-day readmission rate.14 Thus, intermediate care
may play a relevant role also in our context to improve
outcomes in this complex population which requires
high health resource use. 

In the U.S., staff- and equipment-related barriers
to transitioning obese patients from hospital to nursing
home have been identified.15,16 Barriers analogous to
those described for obese patients may be also found
for other types of complex patients; we cannot exclude
that in our area there have been problems due to either
structural issues or staffing shortage upon admission
of patients with particular conditions. 

Discharge destination may also affect hospital
length of stay. In fact, in a study of patients with trau-
matic brain injury, those with a discharge disposition
to rehabilitation facilities, skilled nursing facilities,
and intermediate care facilities were more likely to ex-
perience a discharge delay than those discharged
home, possibly because of a lack of available beds at
the discharge destination.17 Therefore, it is important
that patients who are eligible to be discharged to an
intermediate care facility are carefully selected to
avoid overcrowding. 

Once a patient is admitted to an intermediate care
facility, length of stay is not influenced by the com-
plexity of the previous hospitalization. Length of stay
in the intermediate care facility, on average 27 days,
might be seen as the time a patient needs to regain au-
tonomy or to be able to continue treatment at home.
This is consistent with the FVG regional guidelines
on intermediate care facility2 which state that the usual
stay should not exceed 30 days for the basic care level
and 40 days for rehabilitation. For cardiosurgical and
orthopedic patients, length of stay was even inversely
related to complexity of the previous hospitalization
(generally very high): in those cases, the use of re-
sources in hospital could be caused by the complexity
of the surgical procedures, but the same resource use
may not be required in the admitting intermediate care
facility where the recovery of autonomy may be fast.
Among these patients, also, there are no deaths in in-
termediate care facilities. 
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Conclusions

In conclusion, this study showed for the first time
in an Italian context that patients discharged from hos-
pital to intermediate care facility are mostly very old,
have multiple comorbidities, come from long and
complex hospitalizations, and make an extremely high
use of health resources. Their management in inter-
mediate care facilities may be challenging. 
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