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Abstract: Introduction and Objectives: Multimorbidity, defined as the coexistence of two
or more chronic conditions, poses significant challenges in healthcare by affecting patient
outcomes and increasing costs. This study aimed to evaluate multimorbidity’s impact on
patients with genitourinary cancer (GUC) in Chile, focusing on prevalent comorbidities,
their combinations, and their association with hospitalization severity. Materials and
Methods: A retrospective, population-based study was conducted using data from the
Fondo Nacional de Salud (FONASA) in Chile, including patients with bladder, prostate,
kidney, and testicular cancer between 2019 and 2021. Diagnosis-related group (DRG) data
were used to analyze comorbidity prevalence, hospitalization type (elective vs. emergency),
severity (moderate/major vs. minor/none), length of stay, and associated costs. Results:
Among 4,028,597 hospital events, 11.6% were related to GUC, involving 18,792 patients.
Multimorbidity was present in 67.3% of patients, with hypertension and diabetes being the
most common comorbidities. These patients accounted for 69.1% of total GUC care costs.
Hospital mortality was higher in multimorbid patients (7.5% vs. 3.7%; p < 0.001), who
also had longer stays (mean 8 vs. 5 days). Most patients were admitted electively (60.3%),
while 39.7% were admitted through the emergency room. Patients with multimorbidity
had higher rates of moderate/major severity hospitalizations compared to those without
(56.1% vs. 32.5%; p < 0.001). Conclusions: In Chile, multimorbidity among GUC patients is
linked to increased costs, longer hospital stays, higher mortality, and greater hospitalization
severity. Comprehensive care strategies are needed to improve outcomes and reduce
healthcare system burdens.
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1. Introduction
The World Health Organization (WHO) defines multimorbidity as “the presence of

two or more health conditions” [1]. Multimorbidity is distinct from the related concept of
comorbidity, which refers to the combined effects of additional conditions in relation to the
index condition in an individual. In contrast, care for multimorbidity is patient-centered,
and does not routinely give priority to any single condition, although in clinical care,
patients and clinicians will usually focus on the most pressing problems that the patient is
experiencing.
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Compared to people with a single chronic condition, people with multimorbidity
are more likely to die prematurely, be admitted to hospital, and have an increased length
of stay.

This phenomenon presents a growing global challenge, with substantial effects on
individuals, families, healthcare systems, and society. In socioeconomically disadvantaged
communities, multimorbidity occurs a decade earlier, and is associated with premature
death, poorer function and quality of life, depression, polypharmacy, and increased demand
for medical care [2]. It is estimated that caring for patients with multimorbidity accounts
for 78% of healthcare expenditures in the US [3]. A study of Medicare beneficiaries revealed
that 64% of individuals had two or more health conditions, and 24% had four or more health
conditions [4]. Regarding its impact on cancer, multimorbidity delays diagnosis, reduces
the likelihood of implementing curative treatment, results in a higher rate of complications,
and decreases quality of life and survival [5].

Genitourinary cancer (GUC), which includes prostate, kidney, bladder, and testicular
neoplasms, is common, with detection increasing with age [6]. By 2020, prostate cancer was
the second most common cancer worldwide (307 per 100,000), and bladder cancer was the
thirteenth most common (56 per 100,000) [7]. In Chile, prostate cancer is the most frequent
malignant neoplasm in men (23.9%). Kidney cancer ranked seventh, while testicular cancer
was the sixth most diagnosed cancer in men [8]. Additionally, GUC carries a high financial
burden. For example, the global cost of bladder cancer in the US was $5 billion in 2020 [9].
Thus, it is crucial to understand the extent of multimorbidity in GUC and its clinical and
financial impacts.

The objective of this study is to characterize multimorbidity and determine the most
clinically and financially impactful combinations of comorbidities in patients with GUC
in Chile.

2. Material and Methods
This was a descriptive, retrospective, population-based study of patients with GUC,

evaluating comorbidities and their respective costs for the National Health Fund (FONASA)
in Chile. The Chilean healthcare system is structured by two main sectors: a public
sector, managed by the National Health Fund (Fondo Nacional de Salud, FONASA), and a
private sector, represented by private health insurance institutions (Instituciones de Salud
Previsional, ISAPREs).

FONASA is a public agency that manages state health funds for its beneficiary popu-
lation, which represents 79.6% of the population (87.8% in individuals > 65 years) [10,11].
FONASA is funded primarily through employer contributions and government subsi-
dies, and focuses on delivering healthcare to individuals with lower incomes and greater
healthcare needs.

The diagnosis-related group (DRG) databases include all hospital events in the coun-
try’s 68 public health centers of medium and high complexity. This information includes the
data using which FONASA estimates the cost and payment mechanism for each hospital
event for the public health system’s population. The DRG-based payment mechanism
accounts for 70% of FONASA’s total expenditure [10,11].

Official FONASA DRG databases for the years 2019–2021, encompassing
4,028,597 hospitalization events, were used. The DRG databases include hospitalizations of
the population exclusively belonging to the public health system. All patients with bladder
cancer (BC) (ICD-10 C67), prostate cancer (PC) (ICD-10 C61), testicular cancer (TC) (ICD-10
C62), and kidney cancer (KC) (ICD-10 C64) were included, corresponding to 25,358 indi-
viduals with GUC. The most prevalent comorbidities were analyzed. The cost associated
with FONASA was calculated by multiplying the base price of each hospital by the DRG
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weight for each hospitalization [10,11]. The variable “type of admission” was used to define
records corresponding to emergency or elective admissions. The variable “Severity” was
used to determine the severity of the hospitalization event, and was determined by how
deviate from the normal the course of the disease was, measured by the amount of resource
use in that event in comparison with others with the same characteristics [10,11]. The
information used corresponded to official secondary data sources. Individuals’ identities
were encrypted with a code (ID), thus not violating the requirements outlined by Law
19.628 for the protection of private life and the use of sensitive data in Chile.

Statistical analysis was performed using SPSS v29.0.0. Continuous variables were
analyzed using Mann–Whitney U tests due to their non-normal distribution, as verified
by the Shapiro–Wilk test. Categorical variables were analyzed using Chi-square tests. A
p-value of less than 0.05 was considered statistically significant.

3. Results
Of the total hospital events (n = 4,028,597), 5% were related to cancer (n = 218,209),

of which 11.6% were related to GUC (n = 25,358), representing a total of 18,792 patients.
Multimorbidity was present in 67.3% of patients (two or more comorbidities) (Figure 1).
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Figure 1. Official FONASA diagnosis-related group (DRG) databases for the years 2019–2021,
encompassing 4,028,597 hospitalization events and filtered by CIE-10 diagnosis.

A significant proportion of patients (72.5%) were within working age. In terms of
gender, all the tumor types predominantly occurred in males, with the proportion of
male occurrence reaching 73.9% for bladder cancer and 63.6% for kidney cancer. The
sociodemographic variables are listed in Table 1.
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Table 1. Sociodemographic variables.

% of Total N
(Mean) Testicular Prostate Bladder Kidney

Age <=47 29.7% (29) 83% (30) 7.1% (31) 11.9% (31) 32.2% (27)
48–64 42.6% (58) 15.6% (54) 43.6% (60) 55% (58) 49.3% (57)
65–81 22.2% (72) 1.3% (71) 37.6% (72) 27.5% (72) 15.9% (72)

> or =82 5.5% (87) 0.3% (93) 11.7% (87) 5.6% (86) 2.6% (86)

Sex
Male 83.1% 73% 60.8%

Female 16.9% 27% 39.2%

The total cost of GUC was $67,513,129 USD. Patients with multimorbidity accounted
for 69.1% of the total cost. The cost descriptions, in USD, are detailed in Table 2. The most
frequent comorbidities were hypertension (HTN) (43.9%) and type 2 diabetes mellitus
(DM2) (19%). The most prevalent combined comorbidities were hypertension with dia-
betes mellitus (13.4%) and hypertension with chronic kidney disease (CKD) (6.9%). The
comorbidities by type of GUC and their distribution are listed in Table 3.

Table 2. Cost by type of genitourinary cancer and comparation by multimorbidity.

Type of GUC USD

Bladder cancer 14,426,893
Prostate cancer 28,443,679
Kidney cancer 18,109,217
Testicular cancer 6,572,191
Total 67,513,129 p Value

Without multimorbidity a 20,164,165 a p < 0.001
With multimorbidity a 46,663,959

a Statistically significant difference when comparing the total cost of patients without multimorbidity and with
multimorbidity.

Table 3. List of comorbidities with genitourinary cancer and their frequencies.

Genitourinary Cancer

Bladder Cancer
(N = 3489)

Prostate Cancer
(N = 8191)

Kidney Cancer
(N = 5659)

Testicular Cancer
(N = 1453) p Value

Hypertension 51.8% 57.7% 57.4% 10.4%
Type 2 diabetes mellitus 22% 24% 26.9% 3.5%
Urinary tract infection 9.2% a 8.7% 3.2% 1.6% <0.001
Chronic kidney disease 13.4% 15.1% 20.8% a 2.2%

<0.001Benign prostatic
hyperplasia 4.5% 1.7% 4.8% 0.4%

Smoking 8% a 4.4% 5.3% 6.4% <0.001
Anemia 8.8% 10.2% 9.9% 3.5%
Hematuria 7.9% a 4.5% 1.9% 0.4% <0.001
With comorbidity 70.8% 73.6% 71.9% 21.9% <0.001

a Statistically significant difference when comparing comorbidity by tipe of GC.

Most patients were admitted electively (60.3%), while 39.7% were admitted through
the emergency room (ER). The differences between the main comorbidities are detailed in
Table 4. The prevalence of comorbidities by admission type is detailed in Figure 2.
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Table 4. Comorbidity frequency by type of admission in all events.

Type of Admission

Elective Emergency p Value

Hypertension 47% 58.2% a <0.01
Type 2 diabetes mellitus 18.8% 27.4% a <0.01
Urinary tract infection 10.1% 22.1% a <0.01
Chronic kidney disease 3.2% 11.6% a <0.01
Anemia 2.1% 7.1% a <0.01
Hematuria 5.9% 14.1% a <0.01

a Statistically significant difference when comparing the most frecuent comorbidity by tipe of admission.
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Figure 2. Differences in type of admission in patients with multimorbidity and without multimorbid-
ity. The admission of patients with multimorbidity had 20% more.

Patients with multimorbidity had a 56.1% rate of moderate/major severity hospitaliza-
tions, while those without multimorbidity had a 32.5% rate, with an in-hospital mortality
rate of 7.5% for the former and 3.7% for the latter (p < 0.001). Additionally, only 5% of
patients with multimorbidity had a hospitalization without severity. The severity details
are shown in Table 5.

Table 5. Severity * of hospitalization event, according to multimorbidity.

Severity According to Comorbidity

No Multimorbidity Multimorbidity p Value

No severity 20.2% 5% <0.001
Minor severity 47.2% 38.9% <0.001
Moderate severity 22.2% 31.7% <0.001
Major severity 10.3% 24.4% <0.001

* The variable “Severity” was used to determine the severity of the hospitalization event, determined by how
deviate from the normal the course of the disease was, measured by the amount of resource use for that event in
comparison with others with the same characteristics.

Finally, the mean length of stay was 5 days for patients without multimorbidity
(DS = 7), with a total of 26,752 bed-days, while it was significantly higher for those with
multimorbidity (mean = 8 days; DS = 12; bed-day = 89,960; p < 0.001).

4. Discussion
This study represents the first attempt to graphically depict the impact of multimor-

bidity on hospitalizations for genitourinary cancer (GUC). Our results indicate that patients
with multimorbidity have significantly higher rates of hospital mortality (7.5% vs. 3.7%;
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p < 0.001), a greater proportion of emergency admissions (46.2% vs. 26.2%; p < 0.001), and
longer hospital stays (8 vs. 5 days). These findings underline the substantial impact of mul-
timorbidity on the management and outcomes of GUC, a trend that has been increasingly
recognized in global oncology practice [4,5].

Our descriptive, population-based study is grounded in the analysis of the FONASA
DRG database, which aggregates information from 70% of hospital discharges in
Chile [10,11]. This extensive dataset allows for a comprehensive examination of the health-
care burden associated with GUC and multimorbidity within the Chilean public health
system, revealing demographic patterns that are consistent with the WHO Global Cancer
Observatory records [12], such as a higher prevalence of GUC among males and individuals
aged 65 to 81 years [7].

Our series revealed a higher comorbidity rate in prostate cancer patients compared
to the literature. A recent retrospective study in the US analyzed the relationship of
comorbidity with prostate cancer, concluding that 51% had at least one associated disease,
with hypertension being the most prevalent (42%), followed by hypercholesterolemia (24%)
and diabetes mellitus (12%) [5]. Our findings suggest that the burden of comorbidities in
Chilean patients may be higher, potentially influenced by health access, lifestyle factors,
and socioeconomic conditions.

The impact of comorbidities on early detection and treatment is particularly profound
in prostate cancer, where older age correlates with a higher likelihood of comorbid condi-
tions [4]. Previous data emphasize that comorbidities can delay diagnosis and reduce the
likelihood of receiving curative treatment, especially in resource-limited settings [5,13–15].
The lower influence of comorbidities on treatment decisions in high-volume centers further
emphasizes the role of healthcare infrastructure in managing these complex cases [16].

A high prevalence of multimorbidity is associated with lower quality of life and
lower socioeconomic status [17], making it important to recognize patients that are at
risk for multimorbidity, in order to implement interventions that can improve clinical
outcomes. In our series, 67.3% of patients had multimorbidity, leading to poorer clinical
outcomes. Prevention and identification programs focusing on multimorbidity could be
key to enhancing GUC treatment outcomes in Chile, where healthcare resources are often
constrained. Future research should continue to explore the intricate relationships between
multimorbidity, cancer outcomes, and healthcare costs, with an emphasis on developing
cost-effective, integrated care models that are tailored to different healthcare settings [9].

Several factors must be considered when interpreting the results. The analysis is
based on data from the FONASA DRG database, which is comprehensive, yet limited to
the public healthcare system. As such, the findings might not be fully generalizable to
patients receiving care in the private system, where different resources and demograph-
ics may influence outcomes. Nonetheless, since FONASA covers a significant portion
of the population, particularly among the elderly and socioeconomically disadvantaged,
this study provides an important perspective on public health challenges in Chile. The
descriptive and retrospective nature of the study, which relies on existing administrative
data, presents additional considerations. While this approach allows for the inclusion of a
large, representative sample, it also introduces potential limitations in the accuracy and
completeness of comorbidity records. Misclassification or under-reporting of conditions
may affect the observed associations between multimorbidity and hospital outcomes. More-
over, the focus on hospitalizations may omit crucial aspects of patient care management in
outpatient settings, where many chronic conditions are treated. This focus could result in
an underestimation of the true burden of multimorbidity on the healthcare system, as the
study does not capture the full continuum of care required by these patients.
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When analyzing healthcare costs, it is essential to acknowledge the significant differ-
ences between countries, driven by variations in healthcare system structures, funding
mechanisms, and cost drivers. For example, factors such as labor costs, pharmaceuti-
cal pricing, and the organization of hospital services vary widely, and can influence the
interpretation and generalizability of cost analyses across settings [18].

Finally, while this study identifies significant associations between multimorbidity
and adverse in-hospital outcomes, it does not explore the causal mechanisms underlying
these relationships.

5. Conclusions
Multimorbidity in genitourinary cancer has a high prevalence, and is associated with

increased length of stay, costs, and mortality. This highlights the need for additional efforts
to identify and manage this phenomenon.
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