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Simple Summary: Although there is increasing demand for oncology care in Italy, recent
public health policies have resulted in the reduction of over a thousand oncology beds over
the past decade. Cancers are often treated as a single entity; however, they encompass
a diverse range of conditions that require tailored healthcare approaches. Given the
significant burden associated with prolonged hospital length of stay (LOS), particularly
for certain types of cancer, this study highlights the poor sustainable nature of current
care models and underscores the critical importance of effective discharge planning for
cancer patients. As a potential solution, this study supports the urgent need for a transition
toward integrated community-based simultaneous care models to reduce healthcare costs
and improve patient outcomes, especially for vulnerable elderly patients.

Abstract: Background: In Italy, public health investments have not kept pace with the
rising demand for cancer care. Hospitalization costs are increasing, and length of stay (LOS)
remains a critical metric for hospital efficiency and care quality. Methods: An ecological
study analyzed hospital discharge records of patients admitted to “Policlinico Tor Vergata”
(Rome, Italy) in 2022. Associations between cancer types and key variables influencing
inpatient care were analyzed using logistic regression models (AOR; 95% CI), along with
discharge patterns. Results: Among 14,451 ordinary hospitalizations, cancer diagnoses
accounted for 16.4%, with blood cancers as the largest subgroup (20.1%). LOS outliers
(5%) contributed to 11,342 excess hospitalization days. Blood cancers were associated
with prolonged LOS (2.031; 1.499-2.753), while blood (2.368; 1.911-2.933), gastric (2.216;
1.603-3.062), and bladder cancers (2.661; 2.133-3.319) had a higher infection risk. Patients
with bladder cancers were more likely to be >65 years old (2.661; 2.133-3.319). Secondary
diagnoses were more likely to occur in gastric cancer types (1.637; 1.486-1.802). A discharge
analysis revealed that 46.8% of cancer patients were discharged home without activation of
home care services, and only 0.2% received home care activation. Cancer patients were more
likely to be discharged home (2.150; 1.911-2.418) while awaiting completion of diagnostic
or therapeutic processes. Conclusions: Our findings highlight the significant variability
in hospitalization patterns across cancer types and the inadequacy of current discharge
planning processes. The burden of prolonged LOS highlights the unsustainability of current
care models. An urgent transition toward integrated, community-based simultaneous care
models is needed to reduce healthcare costs, prevent prolonged hospitalizations, and
improve outcomes, particularly for vulnerable elderly patients.
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1. Introduction

Cancer represents a significant global health challenge, with its incidence rising largely
due to shifts in age demographics. Despite being one of the leading causes of death
worldwide, cancer is increasingly considered a curable disease [1]. Cancer patients are
frequently admitted to hospitals throughout the course of their illness, also as a result
of prolonged survival [2]. Hospitalization is typically considered unavoidable in most
cases, as it is often the only way to ensure prompt diagnosis and treatment that cannot be
managed at home or in long-term facilities [3].

The hospitalization of cancer patients is associated with substantial costs. A
population-based cost analysis conducted across European Union countries found that
hospital inpatient care accounted for more than half of cancer-related healthcare costs,
although the economic cost varied by cancer type and between countries. Comparing
the economic burden of different diseases is essential for policymakers and healthcare
planners, as it informs decisions regarding resource allocation for service provision, pre-
vention strategies, and research funding [4]. In Italy, hospitals face increasing demands
due to rising cancer survival rates and the aging population—both factors expected to
drive up healthcare needs. However, the planned National Health Fund (NHF) shows a
notable year-on-year decline, with the funding allocated for 2024-2025 being substantially
lower than the percentage of GDP that most European countries invest in their healthcare
systems, at less than 6.5% of the GDP. Given that Italy has the highest proportion of elderly
people in Europe, with over 24% of the population aged 65 or older [5], the health needs of
the population might not be adequately covered by the Italian NHF in the coming years.
This substantial underfunding of public health highlights a critical gap between available
resources and patient care demands [6].

Length of stay (LOS) in hospitals is a key indicator of healthcare efficiency and plays a
strategic role in hospital resource management [7,8]. Specific thresholds for hospitalization
duration and rehospitalization rates have been proposed as quality indicators to enhance
the effectiveness and sustainability of acute care services [9]. When LOS exceeds the prede-
fined threshold based on Diagnosis-Related Groups (DRGs), the admission is classified as
anomalous. Prolonged LOS is often linked to complications, such as infections [10], which
significantly increase the demand for intensive care unit admissions [11].

A recent survey conducted across 98 Italian hospitals revealed that in 26.5% of cases,
patients experienced delays of more than a week between their planned and actual dis-
charge dates, leading to approximately 2.1 million excess hospitalization days. The elderly
population has the highest hospitalization rates in the country, with 75.5% of these patients
remaining hospitalized inappropriately due to a lack of family caregivers or available
nursing home placements. Among those experiencing extended hospital stays, 64.3% were
unable to access intermediate healthcare facilities in the community, while 22.4% faced
challenges in accessing home care services [12,13].

Although cancers encompass a diverse range of conditions that require tailored health-
care approaches, they are often treated as a single entity [14].

We conducted an ecological study based on the complete dataset of adult hospitaliza-
tions recorded at the “Policlinico Tor Vergata”, Italy, over a one-year period (2022). The aim
of this study was to provide a descriptive overview of the differences between patients
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with and without cancer, offering a snapshot of various cancer types and key variables that
may influence cancer patient care, including infections, age, and prolonged length of stay
(LOS). Being descriptive in nature and not based on a predefined hypothesis, this study
seeks to support public policy by informing the allocation of government research funds
and identifying potential alternative care models.

2. Materials and Methods
2.1. Sample

An observational retrospective study was conducted on ordinary admissions at “Poli-
clinico Tor Vergata” (PTV), Rome, Italy, between 1 January 2022, and 31 December 2022.
The facility is classified as a University Hospital (Azienda Ospedaliera Universitaria, AOU),
meaning it is a healthcare institution integrated with the University of Rome “Tor Ver-
gata”, and is involved in clinical care, research, and teaching activities. It has more than
580 inpatient beds with a covered area of approximately 140,000 square meters; it is located
in an urban setting.

Data were retrieved from the administrative hospital discharge records (Scheda di
Dimissione Ospedaliera, SDO), database of PTV, through the hospital’s central informatics
system and provided by the Management Control Unit and the Hospital Information
System of PTV, in compliance with applicable privacy regulations.

In accordance with the Italian privacy legislation (Law No. 2016/679) and Decree
No. 85/2012 issued by the Guarantor for the Protection of Personal data, health data
can be used in aggregate form and processed for epidemiological research purposes. All
hospitalizations involving an overnight stay of at least one day were included in the
study, while day-hospital and day-surgery admissions were excluded. For each admission,
the following data were collected: age, gender, diagnosis, length of stay (LOS, in days),
DRG-specific LOS threshold (in days), discharge ward, type of discharge, and outcome
of admission. Diagnoses were classified according to the International Classification of
Diseases, 9th revision, Clinical Modification (ICD-9-CM) and subsequently grouped into
Diagnosis-Related Groups (DRG) Medicare version 24 [13].

To ensure privacy, all data were coded, with no personal identifiers included. Consent
for data management, analysis, and publication was obtained from the Ethical Committee
(Comitato Etico Indipendente—CEI) of the “Fondazione Policlinico Tor Vergata—PTV”
(identification number 141.23, extraordinary meeting of 26 May 2023, held by the former
Independent Ethics Committee, CEI). This study was conducted in compliance with the
Ethical Principles for Medical Research Involving Human Subjects, as outlined in the World
Medical Association Declaration of Helsinki (1975).

2.2. Statistical Analysis

Data were analyzed using the Statistical Package for the Social Sciences (SPSS, version
26, IBM, Somers, NY, USA) by the Hygiene and Preventive Medicine Department of the
“University of Rome Tor Vergata”. Descriptive statistics (mean, median, standard deviation
[SD], range, frequency, and percentage) were calculated for all variables.

Based on an SDO flow analysis, patients were classified as having cancer if at least
one ICD-9-CM code related to cancer was recorded within the six diagnosis fields (one
primary diagnosis and five secondary diagnoses). The results were presented both in total
and stratified by cancer type. LOS was calculated from the day of hospital admission to the
day of discharge or death.

Each Diagnosis-Related Group (DRG) has a predefined LOS threshold (in days),
beyond which the admission is classified as anomalous. Hospitalizations exceeding this
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threshold were labeled as outliers, indicating a significantly prolonged LOS compared to
other patients within the same DRG.

The statistical significance of differences between continuous variables was assessed
using Student’s t-test, while categorical variables were analyzed using the chi-square test.
LOS analysis was performed by cancer type, age group (cut-off at 65 years), and infection
status (Odds Ratios and 95% Confidence Intervals: OR; 95% CI).

Binary logistic regression analysis was conducted to evaluate the relationships be-
tween cancer type and key variables of greater relevance from a public health perspective,
particularly those affecting inpatient care (i.e., LOS outliers, infections, age > 65 years,
and secondary diagnosis) (Adjusted Odds Ratios and 95% Confidence Intervals: AOR;
95% CI). Specifically, the number of secondary diagnoses was used as a proxy for comor-
bidity burden across the different types of cancer based on the rationale that a greater
number of secondary diagnoses recorded in the hospital discharge form reflects a higher
burden of comorbidities. Given the presence of multiple independent variables, a stepwise
forward selection method was employed. Additionally, the association between different
discharge types in cancer-related hospitalizations was examined using both univariate
and multivariate analyses to assess the probability of various discharge outcomes among
cancer patients.

3. Results

A database was generated containing 21,735 hospitalizations recorded in 2022. After
excluding one-day admissions such as day hospital and day surgery (7284 cases), a total of
14,451 ordinary hospitalizations for the adult population (18 years old) remained eligible
for analysis.

When analyzing disease categories, cancer-related hospitalizations were the most
frequent, with 2368 cases (16.4% of total ordinary admissions), followed by infections
(2187 cases, 15.1%). Diabetes and dementia were also among the most common diagnoses,
accounting for 1783 cases (12.3%) and 275 cases (2.0%), respectively.

Based on these findings, additional analyses were conducted, with a primary focus on
cancer hospitalizations, as they represented the most frequent diagnosis. Table 1 presents
the main characteristics of the study population, categorized by total hospital admissions
(n = 14,451) and further stratified into cancer patients (1 = 2368) and non-cancer patients
(n =12,083).

Out of the total ordinary hospital admissions, 56.8% were male and 43.2% were
female. When examining the gender distribution between cancer and non-cancer patients,
a significant difference was observed (p < 0.001), with males being more predominant
in the non-cancer group, while females were more represented in the cancer group. The
chi-square analysis indicated a highly significant association between gender and cancer
prevalence (x?(1) = 27.535, p < 0.0001), with a higher prevalence observed among females
(18.2%) compared to males (15%) in our sample.

The overall sample had a mean age of 64.6 £ 16.6 years, with the mean age being
slightly higher in the cancer group, though not statistically significant. Most patients were
over 65 years old, with a higher proportion of cancer patients in the 65-75 age group
(29.7% vs. 22.9%, p < 0.001), while non-cancer patients were more prevalent in the >85 age
group (10.8% vs. 4.8%, p < 0.001).

Hospital admission type differed significantly (p < 0.001): non-cancer patients were
more frequently admitted through the emergency department (63.1% vs. 38.1%), while
cancer patients had more scheduled admissions (60.8% vs. 34.9%).
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Table 1. Descriptive characteristics of the hospitalized population presented as overall ordinary
admission and stratified by cancer and non-cancer patients.

Characteristics at Admissions 1‘33&122;‘;“)’ Non-Cancer Patients = Cancer Patients p-Value
n = 14,451 n=12,083 n =2368

Gender, n. (%)

Male 8212 (56.8%) 6982 (57.8%) 1230 (51.9%) <0.001 *

Female 6239 (43.2%) 5101 (42.2%) 1138 (48.1%)

Age

Age range (min—-max) 18-101 18-101 18-94

Mean age (years + SD) 64.6 == 16.6 64.5 +17.2 65.2 +13.6 0.060 #

Age < 65n. (%) 6395 (44.3%) 5369 (44.4%) 1026 (43.3%) 031 *

Age > 65 n. (%) 8056 (55.7%) 6714 (55.6%) 1342 (56.7%)

Between 65 and 75 years 3474 (24%) 2771 (22.9%) 703 (29.7%) 0.001 *

Between 75 and 85 years 3251 (22.5%) 2725 (22.6%) 526 (22.2%) 0.718 *

Over 85 years 1331 (9.2%) 1218 (10.8%) 113 (4.8%) 0.001 *

Type of admission, 1. (%)

Transfer from Another hospital 271 (1.9%) 244 (2.0%) 26 (1.1%)

Emergency Department (ED) 8524 (59.0%) 7621 (63.1%) 903 (38.1%) 0.001*

Planned by a specialist 5656 (39.1%) 4218 (34.9%) 1439 (60.8%)

Length of stay LOS, mean days &+ SD

LOS for total admission 9.3 £13.1 9.0 £13.0 11.0 £13.2 0.001 #

fgjsﬁgge(zoz"%gm 15.6 = 24.0 162 4254 12.9 + 147 0.153#

LOS outlier > 65 years old 14.6 +21.5 15.0 + 22.4 124 + 152 0.363 "

(n = 472)

# Student t-tests. * chi-square test.

The mean length of stay (LOS) was 9.3 £ 13.1 days. A statistically significant dif-
ference was observed between groups, with cancer-related admissions having a longer
LOS compared to non-cancer admissions (11.0 &= 13.2 days vs. 9.0 & 13.0 days, p < 0.001).
LOS outliers (hospitalizations exceeding DRG thresholds) contributed to 11,342 excess
hospitalization days. These accounted for 5% of cases (1 = 725; 127 cancer, 598 non-cancer
patients), with no significant difference between groups. Among these, 65.1% were patients
aged >65, totaling 6909 excess hospitalization days (61% of outlier days). For elderly cancer
patients (>65 years), LOS outliers represented 53.5% of cancer-related outliers (846 excess
days, mean LOS 12.4 £ 15.2 days), compared to 404 outliers among elderly non-cancer
patients (mean LOS 15.0 £ 22.4 days).

To assess the impact of different cancer types, patients with at least one cancer di-
agnosis were further categorized into subgroups based on affected organs and systems.
Hepatopancreatic cancers (n = 487, 20.6%) and blood cancers (1 = 475, 20.1%) emerged
as the largest subgroups, together comprising over 40% of the total cancer cases. The
second most prevalent type was lung cancer (1 = 345, 14.6%), followed by breast cancer
(n =326, 13.8%) and nervous system cancers (n = 323, 13.6%). Bladder cancer accounted for
8.6% (n = 203), while gastric cancer represented 7.7% of cases (n = 183) (Figure 1).
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Figure 1. Cancer subtypes in cancer patients.

The association between cancer type and key variables of greater relevance from a
public health perspective (LOS outliers, infections, age > 65 years, and secondary diag-
nosis) are presented in Table 2. Blood cancers were strongly associated with LOS outliers
(AOR = 2.031, CI: 1.499-2.753, p < 0.001) and infections (AOR = 2.368, CI: 1.911-2.933,
p < 0.001) but had a lower likelihood of affecting patients aged >65 years (AOR = 0.590,
CI: 0.489-0.711, p < 0.001). In addition, patients with blood cancers displayed a signif-
icantly higher propensity for secondary diagnoses (AOR = 1.302, 95% CI: 1.176-1.858,
p < 0.001). Breast cancer was less likely to affect older patients (>65 years) (AOR = 0.516,
CI: 0.412-0.648, p < 0.001) and had a lower risk of infection (AOR = 0.173, CI: 0.089-0.336,
p < 0.001). Moreover, individuals with breast cancer were significantly less likely to present
secondary diagnoses (AOR = 0.716, 95% CI: 0.662-0.773, p < 0.001). Nervous system cancers
were linked to prolonged hospital stays (AOR = 1.940, CI: 1.255-2.998, p = 0.003), while a
decreased risk of infection was observed (AOR = 0.517, CI: 0.348-0.768, p < 0.001). Patients
were more likely to be under 65 years of age (AOR = 0.711, CI: 0.570-0.889, p = 0.003).
These types of cancer were associated with a lower likelihood of secondary diagnoses
(AOR = 0.906, 95% CI: 0.848-0.967, p = 0.003). Gastric cancer was significantly associ-
ated with infections (AOR = 2.216, CI: 1.603-3.062, p < 0.001) and older age (AOR = 1.673,
CI: 1.216-2.301, p = 0.002). Furthermore, a strong positive association was observed between
gastric cancer and the presence of secondary diagnoses (AOR = 1.637, 95% CI: 1.486-1.802,
p < 0.001), consistent with the findings from the univariate analysis. A significant as-
sociation was observed also between hepatopancreatic cancers and both LOS outliers
(AOR = 0.460 CI: 0.258-0.820, p = 0.008) and age > 65 (AOR = 1.241, CI: 1.032-1.494,
p = 0.022). However, regarding secondary diagnoses, while the univariate analysis indi-
cated a positive association, the multivariate model revealed a significant reduction in the
likelihood of secondary diagnoses (AOR = 0.382, 95% CI: 0.213-0.686, p < 0.001). Lung can-
cer was strongly linked with older age in both models. There was no significant association
between lung cancer and infections in the univariate model. No infection association was
found in the univariate model, but a significant link emerged in the multivariate analysis
(AOR = 1.862, CI: 1.476-2.348, p < 0.001; AOR = 0.689, CI: 0.495-0.959, p = 0.027). No
significant associations were found between lung cancer and secondary diagnoses in
either model. For bladder cancer, no association with LOS outliers was found, but signifi-
cant associations with older age (AOR = 2.661, CI: 2.133-3.319, p < 0.001) and infections
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(AOR = 1.905, CI: 1.543-2.352, p < 0.001) were observed. As for secondary diagnoses,
although a significant association was detected in the univariate analysis (OR = 1.129,
p = 0.001), this effect was not confirmed after adjustment in the multivariate model.

Table 2. Association between cancer type and key variables affecting inpatient care (LOS outliers,
infections, older age > 65 years, and secondary diagnosis).

Univariate Multivariate

Type of Cancer n° Variable OR (95% CI) p Value AOR (95% CI) * p-Value
LOSoutlier ~ 2.658 (1.990-3.551)  <0.001  2.031(1.499-2.753)  <0.001
Age > 65 years  0.664 (0.553-0.798)  <0.001  0.590 (0.489-0.711)  <0.001
Blood cancers 475 Infections 2435(1.988-2.983)  <0.001  2.368(1.911-2.933)  <0.001
Sd‘i‘;‘;;‘izg 1310 (1.246-1.377)  <0.001  1302(1.176-1.858)  <0.001
LOS outlier  0.290 (0.120-0.704) 0.006 NS
Age > 65 years 0479 (0.382-0.601)  <0.001  0.516 (0.412-0.648)  <0.001
Breast cancers 326 Infections 0.156 (0.080-0.303)  <0.001  0.173(0.089-0.336)  <0.001
Secondary 4 (67 (0620-0.717)  <0.001 0716 (0.662-0.773)  <0.001
diagnosis
LOS outlier  1.537 (1.007-2.346) 0.046 1.940 (1.255-2.998) 0.003
Nervous system Age > 65 years  0.691 (0.554-0.862) 0.001 0.711 (0.570-0.889) 0.003
cancers Infections 0.547 (0.373-0.803) 0.002 0.517 (0.348-0.768) 0.001
Sdel;;izg 0.857 (0.828-0.932)  <0.001  0.906 (0.848-0.967) 0.003
LOS outlier  1.705 (1.000-2.907) 0.050 NS
Age > 65years 1.813(1.322-2.487)  <0.001  1.673 (1.216-2.301) 0.002
Gastric cancers 183 Infections 2382 (1.728-3.283)  <0.001 2216 (1.603-3.062)  <0.001
Secondary g (37(1486-1.802)  <0.001  1.637 (1486-1.802)  <0.001
diagnosis
LOS outlier  0.479 (0.263-0.837) 0.010 0.460 (0.258-0.820) 0.008
. Age > 65 years  1.228 (1.021-1.477) 0.029 1.241 (1.032-1.494) 0.022
Hepatopancreatic 487 Infections NS NS
cancers
Secondary 1.485 (1.407-1.568)  <0.001  0.382(0.213-0.686)  <0.001
diagnosis
LOS outlier NS NS
Age > 65years  1.814 (1.440-2.286)  <0.001  1.862 (1.476-2.348)  <0.001
Lung cancers 345 Infections NS 0.689 (0.495-0.959) 0.027
Seonday Ns N
LOS outlier NS NS
Age > 65years  2.827 (2.269-3521)  <0.001  2.661(2.133-3319)  <0.001
Bladder Cancers 203 Infections 2.156 (1.749-2.657)  <0.001  1.905 (1.543-2.352)  <0.001
Sdel‘;‘;‘gzg 1.129 (1.051-1.213) 0.001 NS

* The multivariate model included all the variables listed in the table (LOS outlier, age > 65 years, and infections)
simultaneously. No additional covariates were included in the model beyond those presented. NS = not significant.
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Table 3 presents the number of discharges by type, length of stay (LOS) in days, and
the results of univariate and multivariate analyses examining discharge probabilities in
cancer-related hospitalizations.

Table 3. Association between different types of discharge in cancer-related hospitalizations.

n° of LOS in Days Univariate Multivariate

Type of Discharge Discharges Mean + SD OR (95% CI) p-Value AOR (95% CI) * p-Value
Home without
activation of home care 1110 123+ 144 0.698 (0.639-0.762) <0.001 NS
services
Home awaiting the
_completion of the 508 5467 1.997 (1.785-2.235)  <0.001  2.150 (1.911-2.418)  <0.001
diagnostic/therapeutic
process
Protected discharge 406 82+79 1.601 (1.419-1.806) <0.001 1.805 (1.591-2.047) <0.001
Death 158 18.5 £ 16.6 1.237 (1.034-1.481) 0.020 1.472 (1.225-1.768) <0.001
Territory residential 90 188 £13.7 0.685 (0.547-0.858) 0.001 NS
facility
Transfer to post-acute
/rehabilitation facility 44 22.6 +15.7 0.298 (0.219-0.405) <0.001 0.375 (0.275-0.511) <0.001
Voluntary 31 9.7 £11.2 NS 0.438
Acute care hospital 15 223+ 226 0.297 (0.176-0.501) <0.001 0.363 (0.215-0.613) <0.001
Home with activation 6 343 4291 NS 0.724

of home care service

* The multivariate model included all the variables listed in the table (LOS outlier, age > 65 years, and infections)
simultaneously. No additional covariates were included in the model beyond those presented. NS = Not significant.

Figure 2 presents the analysis of discharge patterns. Discharges classified as “home
without activation of home care services” were the most common type, accounting for
46.8% of cases. Conversely, discharges classified as home with home care activation were
rare, occurring in only six cases (0.2%). For these patients, the recorded LOS was among
the highest (34.3 &= 29.1 days), exceeding other discharge pathways.

TYPES OF DISCHARGE IN CANCER/NO CANCER GROUPS

55.80%
HOME WITHOUT ACTIVATION OF HOME CARE SERVICES

46.88%

12.00%

HOME AWAITING THE COMPLETION OF THE DIAGNOSTIC AND THERAPEUTIC PROCESS 21.45%

11.50%
PROTECTED DISCHARGE

17.15%

5.50%
DEATH

6.67%

5.50%
TERRITORIAL RESIDENTIAL FACILITY

3.80%

6.00%
POST-ACUTE/REHABILITATION FACILITY

. 1.86%
1.40%

| e

2.10%
ANOTHER ACUTE CARE HOSPITAL I.
0.63%

VOLUNTARY

0.40%

HOME WITH ACTIVATION OF HOME CARE SERVICES l 0.25%
.25

#

10% 20% 30% 40% 50% 60%

uNO CANCER mCANCER

Figure 2. Types of discharge in cancer and non-cancer patients. Legend: home without activation
of home care services: discharge to home without home care support after recovery; home awaiting
the completion of the diagnostic and therapeutic process: patients staying at home while awaiting
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completion of diagnostic tests or treatment; protected discharge: discharge with follow-up care
to ensure patient safety after leaving the hospital; death: death before discharge; territorial res-
idential facility: long-term care facility for patients needing ongoing support in the local area;
post-acute/rehabilitation facility: facility providing rehabilitation after serious illness, surgery, or
injury; voluntary: discharge initiated by the patient or family based on personal choice; another acute
care hospital: transfer to another acute care hospital; home with activation of home care service:
discharge to home with pre-arranged home care support for recovery.

The multivariate model analysis showed that cancer patients were more likely to be
discharged home while awaiting completion of diagnostic/therapeutic processes (AOR = 2.150,
CI: 1.911-2.418, p < 0.001), to be referred for protected discharge (AOR = 1.805, CI: 1.591-2.047,
p < 0.001), or to die in the hospital (AOR = 1.472, CI: 1.225-1.768, p = 0.020). Conversely,
they were less likely to be transferred to a post-acute/rehabilitation facility (AOR = 0.375,
CI: 0.275-0.511, p < 0.001) or to another acute care hospital (AOR = 0.363 CI: 0.215-0.613,
p < 0.001).

4. Discussion

The hospitalization pathway for cancer patients presents unique challenges, adding
complexity to their hospital stays [2]. Although cancer encompasses a diverse range
of conditions that require tailored healthcare approaches, it is often treated as a single
entity [14]. In fact, certain cancer types, due to natural disease progression or treatment-
related side effects, may require more frequent emergency visits. Conversely, for other
cancer types, the clinical course increasingly resembles chronic disease management [3].

The primary aim of this ecological study was to provide a descriptive snapshot based
on the complete dataset of adult ordinary hospitalizations recorded at the “Policlinico Tor
Vergata” hospital in Italy over a one-year period (2022). The analysis offers an overview of
the differences between patients with and without cancer from a public health—-oriented
perspective, focusing on selected factors known to affect inpatient care in ordinary hospi-
talizations, which may contribute to increased pressure on the National Health Service.

4.1. Summary of Key Findings

Our findings highlight distinct hospitalization pathways for different cancer types.
Patients with blood cancers are more susceptible to infections, a condition that may further
increase the need for extended hospital stays. This vulnerability reveals their clinical
fragility, including immunocompromised states, which complicate discharge and transfer
to other care settings. Their increased risk underscores the need for a well-structured
home care system to support ongoing medical needs. A palliative and simultaneous
continuum of care is essential, integrating a comprehensive home care framework. This
approach bridges the gap between hospital care and recovery, improving patient outcomes
and reducing complications in this high-risk population [15]. Our analysis confirms that
nervous system cancers are more common in younger patients. While these patients have a
lower probability of infections, they are at higher risk of prolonged hospital stays, aligning
with previous studies that indicate that they often require complex postoperative care due
to the nature of neurological surgeries and extended recovery periods [16]. For breast
cancer patients, we observed an independent risk of prolonged hospitalization; however,
this association disappeared in the multivariate model. This may reflect not only a lower
severity of conditions but also recent socioeconomic investments in breast cancer care in
Italy, particularly in the Lazio Region. In recent years, significant efforts have been made
to enhance post-acute care and community-based management for breast cancer patients.
Notably, the implementation of the Breast Cancer Care Pathway has led to a structured
and comprehensive care system, improving post-hospitalization support and facilitating
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smoother transitions from hospital to community-based care, potentially reducing hospital
stays [17].

Additionally, this study reinforces the well-established role of aging (>65 years) as
a major risk factor for some cancers, particularly lung cancer [18] and hepatopancreatic
cancers. Older patients often present with advanced disease and complex treatment
responses, leading to greater hospitalization needs [19,20].

Secondly, this study also aimed to assess essential healthcare services beyond hospital-
ization by analyzing discharge patterns. It is reasonable to suspect that prolonged hospital
stays may not be solely driven by the clinical complexity of cancer but also by discharge
difficulties stemming from inadequate community-based care. Despite being mandated by
law, these services are often unevenly distributed and not universally accessible [21]. Se-
vere deficiencies in integrated healthcare and social services—including day centers, home
care, and simultaneous palliative care—may contribute to excess emergency department
admissions and prolonged hospitalizations. In many cases, certain cancer types justify
longer hospital stays due to the lack of alternative care services in the community [22]. This
issue is likely to be particularly relevant to our findings, as our study was conducted in a
disadvantaged area of Rome, where local healthcare services are insufficient. However, this
can only be hypothesized as a contributing factor, since specific data on the socioeconomic
conditions of the study population are unfortunately not available. Overall, our findings
reveal a complex situation with integrated home care discharges applied in very few cancer
cases, making it virtually irrelevant. This supports the hypothesis that limited community
and home care services contribute to prolonged hospital stays beyond expected limits [23].

4.2. Implications of These Findings on Care Delivery

Studies confirm a strong association between prolonged length of stay (LOS) and
increased healthcare costs [24], highlighting the urgent need for an effective network of
community services, particularly in home-based integrated care [25]. In Italy, hospital-
izations under the Diagnosis-Related Group (DRG) system accounted for EUR 26 billion
in 2019 [12]. As specifically regards cancer, a previous study conducted in Italy in 2021
on one of the most significant cancers from a public health perspective, i.e., breast cancer,
underscored the substantial economic strain imposed by this type of cancer. It revealed
an annual financial burden—considering both direct healthcare costs and social security
expenses—exceeding EUR one billion, including nearly EUR three hundred million annu-
ally for hospital admissions related to breast cancer in Italy. This study highlights the need
for early detection and intervention strategies to mitigate costs and enhance patient out-
comes [26]. Therefore, redefining the role of hospitals and ensuring better integration with
territorial healthcare networks is crucial for improving efficiency and patient outcomes.

The positive impact of integrated care on hospital admissions and LOS is well-
documented. Scientific evidence demonstrates that integrated care models, which em-
phasize community-based management, offer promising alternatives to hospital-centered
approaches for cancer patients [27]. Hospital outcomes in integrated care models further
support their effectiveness in reducing hospital stays for the general population [28,29],
while also proving to be cost effective in preventing hospitalization and institutionalization,
particularly for elderly populations [30,31].

These models have the potential to improve patient outcomes and optimize the use of
healthcare resources. The available evidence supports established integrated care frame-
works, such as those developed by the UK’s Local Government Association, which empha-
size key principles including person-centeredness, coordinated service delivery, and strong
partnerships between hospitals and community organizations. These elements are crucial
for realizing the potential benefits of alternative oncology care models [32]. Furthermore,
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global analyses underscore that ongoing initiatives and innovations are progressively rais-
ing the standard of cancer care worldwide, reflecting a growing consensus on the need
for comprehensive and equitable access to high-quality cancer services across healthcare
systems [33].

4.3. The Way Forward

Simultaneous care can address unmet patient needs by integrating cancer treatment
with radiotherapy, palliative care, psychological support, nutritional and integrative ther-
apy, physical rehabilitation, holistic approaches, and smoking cessation programs. Its
primary goal is to enhance the quality of life for patients and their families facing incurable
diseases through prevention, early identification, and relief of suffering related to physical,
psychosocial, and spiritual challenges. Currently, in Italy, simultaneous and palliative care
represent the gold standard for providing optimal care to patients with advanced and/or
metastatic cancer [34] even though official reports indicate that access to palliative care
remains insufficient in the majority of Italian regions [35].

Additionally, the concept of a “virtual hospital”—capable of seamless interaction with
community services and extending care beyond its physical boundaries—is now both
feasible and cost effective through digital medicine. Highly efficient virtual wards can
monitor patients at home via telemedicine, telemonitoring, and teleconsultation, alongside
mobile units for urgent medical analyses or procedures [36]. Integrating these services with
social and healthcare networks can reduce LOS, prevent unnecessary hospitalizations, and
lower infection risks [37,38].

4.4. Limitations

This is an observational study, so findings should be interpreted with caution given
the study design. A limitation of this study is that it focuses on a single hospital population;
however, the authors plan to apply the same methodology in a future multicenter study.
Secondly, comorbidities were investigated from a quantitative perspective (i.e., number of
secondary diagnoses) rather than from a qualitative one (i.e., specific types of comorbidities).
In addition to clinical conditions, we acknowledge that differences in treatment regimens
and sociodemographic characteristics may also have contributed to the observed outcomes.
Finally, it should be acknowledged that differences in discharge status among cancer types
may reflect not only the actual intensity of post-discharge care needs but also the availability
of healthcare services. Due to the absence of specific and reliable indicators within our
dataset, we were unable to disentangle these two contributing factors, which represents a
further limitation of the present study.

We acknowledge that since this study was conducted using 2022 data flow (1 January—
31 December), the results might not have been influenced by the COVID-19 pandemic
emergency. As a matter of fact, when we conducted the study, the official national data
for 2022 were not yet fully available; preliminary reports indicate a gradual recovery in
hospitalization rates, with volumes nearly returning to pre-COVID-19 levels [39].

5. Conclusions

Although integrated community-based simultaneous care for cancer patients is widely
recognized and mandated by Italian legislation, its implementation remains insufficient.
The lack or limited availability of these services contributes to longer, more frequent, and
costlier hospital stays. In Italy, alongside the planned hospital bed cut, hospitals will
continue to face rising demands due to increasing cancer survival rates and an aging
population, both of which are expected to escalate healthcare needs. Therefore, it is crucial
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to rethink the healthcare system to better integrate hospital care with community- and
home-based monitoring, control, and treatment.
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