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Summary

Background Multimorbidity, the coexistence of two or more chronic diseases, among cancer patients offers critical
insights into shared risk factors, while posing increasing challenges for healthcare systems due to the complexity of
care required. Despite its relevance, research in multimorbidity across different age groups is limited in middle
income countries.

Methods We analyzed cancer-related hospitalizations between 2019 and 2023, using a nationwide Diagnosis-Related
Groups database covering 68 Chilean health institutions. We examined the distribution of 40 chronic conditions,
multimorbidity prevalence, comorbidity profile, and their distribution across age group, sex, and cancer diagnosis.

Findings We identified 4,722,723 hospitalization events, including 149,270 unique adult patients hospitalized with
cancer (mean of 63 + 15.17 years old). Multimorbidity was present in 47.9% of all cancer-related hospitalizations,
increasing steeply with age: 14% in patients aged 18-35, 24.9% in those 36-50, and 55.5% in patients >50 years.
Obesity and diabetes were among the most common comorbid conditions across age groups, with significant
variations by sex. Notably, obesity was more prevalent in younger patients, particularly those aged 18-35,
whereas hypertension showed an inverse profile, increasing markedly with age.

Interpretation Multimorbidity profile reflect both the clinical complexity of cancer care and potential shared bio-
logical and environmental pathways in carcinogenesis. These findings highlight the need to transition from disease-
centered to person-centered care models. In Chile, understanding multimorbidity in younger and middle-aged
adults may inform precision prevention, integrated service delivery, and equitable planning for both oncologic
and non-oncologic care.
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Introduction growing population of individuals living with or beyond

Advances in cancer detection, diagnosis, and treatment ~ cancer.! This demographic shift presents new and
have improved cancer survival worldwide, creating a ~ complex challenges for health systems, particularly in
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Research in context

Evidence before this study

Multimorbidity in cancer patients is associated with higher
rates of hospitalization, complications, and mortality, posing
a growing challenge for health systems. However, most of
the existing evidence comes from high-income countries,
particularly in Europe and North America, where electronic
health records and national cancer registries are available. We
conducted a search in PubMed and regional health databases
for studies published between January 2010 and January
2025, using the terms “multimorbidity AND cancer,”
“comorbidities AND hospitalization AND Latin America,” and
“chronic disease AND oncology.” The search identified
hundreds of studies addressing multimorbidity, including
dozens conducted in Chile; however, none specifically
focused on multimorbidity among individuals with cancer.
Available evidence in the region remains scarce and
fragmented. Moreover, comparisons between younger and
older cancer patients are limited, despite the likelihood of
significant differences in multimorbidity profiles across age
groups. To our knowledge, no previous study has used high-
quality national hospital data to characterize multimorbidity
profile in cancer patients in Chile. This study aims to fill that
gap by providing a large-scale analysis of cancer-related
hospitalizations and associated chronic conditions in the
Chilean population.

Added value of this study
This is the first study to analyze over 4.7 million
hospitalizations from a nationwide Chilean Diagnosis-Related

low- and middle-income countries, where resources for
long-term survivorship care remain limited.? Over 28
million new cancer cases are projected annually by
2040, with the largest increases expected in regions
such as Latin America.’ In this context, the growing
survivorship demands a better understanding of the
burden of chronic comorbidities, especially in regions
with scarce longitudinal evidence.

Cancer survivors face elevated risks of late treatment
effects, accelerated biological aging, and the develop-
ment of chronic comorbidities, including cardiovascu-
lar disease, diabetes, and renal dysfunction.* These
consequences not only compromise quality of life but
also increase healthcare utilization and strain public
health infrastructure. Currently, the overall 5-year
relative survival rate for all cancers combined is now
approximately 68%.* As the number of cancer survivors
grows, so too does the imperative to understand and
address the long-term burden of multimorbidity in this
population, including how chronic conditions co-occur
across different patient groups to guide clinical and
public health strategies.

Multimorbidity, defined as the coexistence of two or
more chronic diseases in a subject,” has become an

Groups (DRG) database, identifying nearly 150,000 adult
cancer patients and evaluating 40 chronic conditions. We
provide a detailed description of multimorbidity prevalence
and combinations by age group, cancer type, and sex. The
results reveal pronounced age gradients, with distinct
multimorbidity profile in younger vs. older adults. Obesity
and anemia were more prevalent among younger patients,
while hypertension and diabetes predominated in older
adults. These profiles also varied by cancer type and sex,
underscoring the clinical and epidemiological complexity of
multimorbidity.

Implications of all the available evidence

Understanding age- and sex-related differences in
multimorbidity among cancer patients is essential for
designing clinical interventions and health policies tailored to
real-world population needs. Our findings emphasize the
urgency of shifting from disease-centered approaches to
integrated, person-centered care models. This evidence is
particularly relevant to health systems in Latin America,
where high chronic disease burden coexists with increasing
cancer survivorship. This study provides essential data to
guide precision prevention, promote health equity, and
strengthen the planning of multidisciplinary care services for
cancer patients with multimorbidity across different age
groups.

increasingly common health issue worldwide. Howev-
er, in this study, we applied a more restrictive opera-
tional definition, two or more chronic diseases in
addition to cancer, to focus specifically on the burden of
non-cancer comorbidities in cancer-related hospitaliza-
tions. This approach was chosen because cancer was
the index condition of interest and including it in the
multimorbidity count would overestimate the preva-
lence in our target population. To better capture its
complexity, researchers have identified approximately
forty chronic conditions that are frequently used in
clinical and epidemiological studies based on electronic
health records.”” In Chile, evidence suggests that
multimorbidity in older adults often clusters into
distinct profiles, mechanical, cardio-metabolic, psycho-
geriatric, affective-respiratory, and conditions such as
colorectal polyps and benign prostatic hyperplasia,'
and has been associated with an increased risk of
mortality."" Over recent decades, this phenomenon has
gained prominence due to rising life expectancy and the
growing burden of chronic diseases,”” which together
contribute to higher mortality rates and reduced quality
of life in affected individuals.” As its prevalence con-
tinues to rise, this phenomenon has emerged as one of
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the most pressing challenges for global public health,™
leading to increased healthcare demands, higher costs,
and greater difficulties in managing polypharmacy.”
These challenges are particularly pronounced among
individuals with cancer, who often experience a unique
and more severe burden of coexisting chronic
conditions.

Several studies have shown that multimorbidity is
significantly more common among cancer survivors
compared to individuals without a cancer.'>'* While this
phenomenon has been extensively documented using
electronic health records in European and North
American countries, comparative analyses remain
scarce in Latin America. Nonetheless, national preva-
lence estimates have been reported, including 17.5% in
Colombia, 37.3% in Jamaica, 14.4% in Mexico, 15.5%
in El Salvador, 16.8% in Brazil, and 18.3% in Panama."”
The presence of multimorbidity in cancer patients not
only compromises quality of life but has also been
identified as a strong predictor of 6- and 12-month
mortality in colorectal”® and lung" cancer among
Spanish populations, as well as in any cancer type
within Canadian cohorts.”® Given the lack of regional
evidence, it is essential to characterize multimorbidity
among cancer patients in Latin American countries
such as Chile, using national health data to inform
public policies and clinical decision-making grounded
in local evidence.

This study aimed to analyze comorbidities and pro-
file of multimorbidity among cancer-related hospitali-
zations by age group in Chilean healthcare institutions
between 2019 and 2023, using a large national hospital
discharge database based on Diagnosis-Related Groups
(DRGs) a patient classification system that groups
hospital cases with similar clinical characteristics and
expected resource use for the purposes of financing and
performance evaluation. We examined the sociodemo-
graphic characteristics of hospitalized patients by age
and multimorbidity status, in-hospital mortality, and
identified the most prevalent chronic conditions across
age groups and cancer types. Understanding these dif-
ferences is crucial to tailoring healthcare interventions
to the specific needs of patients with multiple chronic
conditions, particularly younger and adult individuals
with cancer. These distinctions underscore the impor-
tance of personalized and multidisciplinary approaches
to managing cancer-related multimorbidity, with
attention to the specific social and epidemiological
context of Latin American populations.

Methods

Nationwide database

The data for this study were obtained from the Diag-
nosis-Related Groups (DRGs) database, which compiles
100% of hospitalization records from all Chilean hos-
pitals that provide care to patients covered by the public
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health insurance system (FONASA). FONASA insures
approximately 80% of the Chilean population, thereby
ensuring broad representativeness of the national
health system. These institutions include both high-
and low-complexity facilities, offering a broad repre-
sentation of the national health system. This database
contains diagnoses based on the International Classi-
fication of Diseases, Tenth Revision (ICD-10) codes,
which were used to identify cancer-related hospitaliza-
tions and chronic disease diagnoses relevant to multi-
morbidity analyses. Additionally, we used the discharge
type variable (death vs. alive (Home discharge or home
hospitalization, referral to other healthcare facilities,
voluntary discharge, and unauthorized discharge;
detailed in Table S2) to study in-hospital mortality.
Potential biases include underreporting of chronic
conditions managed in outpatient care, and possible
misclassification of diagnoses due to administrative
coding. The database was downloaded from the Chilean
National Health Fund (Fondo Nacional de Salud,
FONASA) on January 29, 2025. This cross-sectional
observational study is reported in accordance with the
STROBE (Strengthening the Reporting of Observa-
tional Studies in Epidemiology) guidelines.

Cancer-related hospitalization events by age group
We classified the age of cancer-related hospitalization
when the age of cancer-related hospitalization in
younger patients was less or equal to 50 (18-34 and
35-50 years old) and older patients (over 50 years old)
calculated as the difference between the admission date
and the date of birth. We determined the reason of
hospitalization was cancer, when the first diagnosis
registered with any cancer. We included all adult (>18
years) patients with a primary diagnosis of cancer; re-
cords with missing age or sex were excluded. The study
included the entire eligible population; no sample size
calculation was performed. In this database the first
diagnosis is the reason of hospitalization base on ICD-
10. Malignant neoplasms were classified as malignant
neoplasms of lip, oral cavity and pharynx (C00-C14),
malignant neoplasms of digestive organs (C15-C26),
malignant neoplasms of respiratory and intrathoracic
organs (C27-C39), malignant neoplasms of bone and
articular cartilage (C40—C41), malignant neoplasms of
skin (C43, C44), malignant neoplasms of mesothelial
and soft tissue (C45-C49), malignant neoplasm of
breast (C50), malignant neoplasms of female genital
organs (C51-C58), malignant neoplasms of male geni-
tal organs (C60—-C63), malignant neoplasms of urinary
tract (C64—C68), malignant neoplasms of eye, brain and
other parts of central nervous system (C69-C72), ma-
lignant neoplasms of thyroid and other endocrine
glands (C73-C75), malignant neoplasms, stated or
presumed to be primary, of lymphoid, hematopoietic
and related tissue (C81-C95) were excluded in situ
(D00-D09), and benign (D10-D36) neoplasm, and
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malignant neoplasms of ill-defined, other secondary
and unspecified sites (C68, C76—C80 and C96).

Chronic diseases classification

Each diagnostic group was defined by specific ICD-10
codes representing conditions such as high blood
pressure (110, I11, I12, I13, I14, I15), myocardial
infarction (120, 121, 125), other heart diseases (130-152),
varicose veins (I83, I87), osteoarthritis (M15-M19),
osteoporosis (M80-M82), arthritis (M05, M06, M79),
chronic pain (M40-M54), chronic allergy (J30, L23-L29,
K27-K29), asthma (J45), chronic bronchitis, emphy-
sema, chronic obstructive pulmonary disease (COPD)
(J40-J44), diabetes (E10-E14), stomach or duodenal
ulcer (K25, K26), urinary incontinence or urine control
problems (N39), high cholesterol (E78), vision problems
(H17-H54), chronic skin problems (L20-L40), liver
diseases (K70-K76), mental health conditions (F32,
F33, F41, F99), stroke (I60-169, G45), migraine or
frequent headache (G43, R51), hemorrhoids (I84), thy-
roid problems (E00-E07), kidney problems (NO0-N20),
prostate problems in men (N40-N42), menopausal
problems in women (N95), permanent injuries or de-
fects caused by accidents (T90-T98), obesity (E66), loss
of hearing (H90, H91), gallbladder diseases (K80, K81),
atherosclerosis (165-173), diverticulosis (K57), neurop-
athies (G50-G64), dizziness (H81, H82, R42), dementia
(FOO-F05, G30-G31, R54), urinary incontinence (N39,
R32), anemia (D50-D64), sexual disorders (F52, N48),
insomnia (G47, F51), tobacco use disorders (F17), and
gout (E79, M10) (Table S1). The selection of these
conditions was informed by the framework proposed by
Koller et al.” with minor adaptations to reflect the
structure and availability of diagnoses in our dataset.

Chronic diseases and multimorbidity profiles

A subject was considered to have multimorbidity when they
have two or more chronic pathologies in addition to their
acute or chronic health condition.”’ In our study, “mult-
morbidity profile” refers to the distribution and frequency
of chronic conditions across age groups and cancer types,
rather than the application of formal statistical pattern
recognition methods. We consider cancer as a chronic
health condition, and we classify the presence of multi-
morbidity when the number of additional chronic diseases
to this condition exceeds two out of forty. While if the
subject had cancer and only one chronic disease was re-
ported, it was not classified as multimorbidity. This more
restrictive definition was selected to focus on the additional
chronic disease burden beyond cancer in hospitalized pa-
tients, and reflects the structure and variables available in
the DRG dataset.

Statistical analysis

Available clinical and sociodemographic data were
summarized using descriptive statistics, including
measures of central tendency (mean) and dispersion

(standard deviation, SD) for continuous variables such
as age at hospitalization. Categorical variables,
including sex, cancer type, nationality, and insurance
coverage, were reported as frequencies and percent-
ages. Records with missing values in key variables were
excluded from the analysis; no imputation procedures
were applied. Notably, the source database contains a
very low proportion of missing data. Comparisons be-
tween age groups were conducted using the ANOVA
test for continuous variables and Fisher’s exact test or
chi-square test for categorical variables, as appropriate.
A p-value <0.05 was considered statistically significant.
To evaluate factors independently associated with in-
hospital mortality, we fitted a multivariable logistic
regression model including sex, age group, and number
of comorbidities as predictors. Crude mortality rates
were first compared using chi-square and spearman
tests, and adjusted odds ratios (ORs) with 95%
confidence intervals (95% CI) were then estimated
from the logistic regression. All analyses and visuali-
zations were performed using R (R Studio Version
2023.06.1 + 524). This study used administrative data
from a national health database that captures the ma-
jority of cancer-related hospitalizations in Chile. Given
the population-level nature of the data, statistical
inference was not required to estimate general popu-
lation parameters, and observed differences are inter-
preted descriptively rather than inferentially.

Ethics statement

This study used anonymized, publicly available data
from the FONASA -DRG database, which contains no
identifiable or individual-level personal information. All
analyses were conducted using aggregated, non-
identifiable records. The study protocol was reviewed
by the Scientific Ethics Committee of the Institute of
Science and Innovation in Medicine (ICIM), Faculty of
Medicine, Universidad del Desarrollo, Clinica Alemana,
which determined that the use of these de-identified
public data did not require formal ethics approval and
therefore granted an exemption.

Results

Selection and characterization of hospitalization
events and subjects

We analyzed hospitalization records from 2019 to 2023,
identifying a total of 4,772,723 hospitalization events
across all years. The annual distribution was as follows:
1,151,475 events in 2019; 781,912 in 2020; 816,909 in
2021; 932,840 in 2022; and 1,039,587 in 2023. These
fluctuations reflect the hospital activity during the study
period, potentially influenced by external factors such
as the COVID-19 pandemic. Since the unit of analysis
was the individual patient, we identified subjects based
on their unique ID. In total, we included 149,270
unique adult patients (aged 18 years and older) who
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were hospitalized with a primary diagnosis of cancer
during the study period.

Variation in sex and cancer diagnostic profiles
across age groups among hospitalized cancer
patients

Fig. 1 shows the proportion of sex differences by cancer
type and age group. Notable variations in sex distribu-
tion were observed across diagnostic categories and age
subgroups, particularly in cancers of the oral cavity and
urinary tract, where the proportion of female patients
increased with age in the former and decreased in the
latter. Additionally, in Table S2 shows the sociodemo-
graphic characteristics of the study population stratified
by age group. Also, the average number of hospitali-
zations among cancer patients varied by age group.
Individuals aged 18-35 had the highest mean number
of hospitalizations (mean = 1.41, SD = 0.96), followed
by those aged 36-50 (mean = 1.33, SD = 0.76), and adult
patients showed the lowest average (mean = 1.26,
SD = 0.62). These profiles suggests that younger adults
with cancer may experience a higher frequency of
hospital admissions, potentially reflecting differences

Cancer type frequency by age group

When stratifying by age, distinct cancer prevalence
profile emerged (Fig. 2). Fig. 2 present the proportion
of patients in each age group across cancer types. In
the text, we also report absolute counts (n) for each
cancer type within age strata to provide phenomenon
magnitude on the underlying group sizes. Among
individuals aged 18-35 years (n = 9628), the most
common cancer types were female genital (17.18%,
n 1654), and male genital cancers (16.77%,
n = 1615), glandular tumors (16.69%, n = 1598), he-
matologic malignancies (15.76%, n = 1557), followed
by breast cancer (10.48%, n = 1009). In the 36 to 50
age group (n = 24,031), breast cancer predominated
(26.79%, n 6438), followed by digestive (19%,
n = 4567) and female genital (16.1%, n = 3869). For
patients aged over 50 years (n = 115,610), the most
prevalent cancer types were digestive (35.65%,
n = 41,211), breast (14.95%, n 17,289), urinary
(9.24%, n = 10,688) and respiratory (6.6%, n = 7634).
These differences highlight age-related oncologic pro-
files, with hematologic and central nervous system
cancers more frequent among younger adults, and

in treatment intensity, follow-up needs, or cancer types  digestive, respiratory, and wurinary tract cancers
prevalent in this age group. predominant in older populations.
Proportion of cancer patients by sex, cancer type, and age group
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Fig. 1: Proportion of cancer patients by sex, cancer type, and age group. Dot plot showing the proportion of male (blue) and female (pink)
patients by cancer diagnostic group across three age categories: 18-35, 36-50, and >50 years identified during cancer-related hospitalizations
in Chile between 2019 and 2023. Each point represents the relative proportion of one sex within a given cancer type and age group.
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Proportion of Age Groups by Cancer Type
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Fig. 2: Proportion of age groups by cancer type. Proportion of patients stratified by age group (18-35, 36-50, and >50 years) across cancer
types identified during cancer-related hospitalizations in Chile between 2019 and 2023.

Multimorbidity prevalence by cancer type

Multimorbidity was present in 14% of patients aged
18-35 (n = 1353/9628), 24.9% in those aged 36-50
(n = 5980/24,031), and 55.5% in patients over 50
(n = 64,196/115,610), highlighting a steep age-related
gradient in chronic disease burden among cancer-
related hospitalizations. The prevalence of multi-
morbidity among cancer patients varied substantially
across diagnostic groups and age categories (Fig. 3).
Fig. 3 shows the proportion of patients with multi-
morbidity across cancer types by age group. We com-
plement these proportions with absolute counts and
denominators (n/N) to provide context on the under-
lying group sizes for each cancer type within age strata.
In the 18-35 age group, the overall burden of multi-
morbidity was relatively low but not negligible; the
highest proportions were observed in hematologic
(23.6%), respiratory (22%), and urinary tract cancers
(17.6%). Among adults aged 3650, multimorbidity was
more frequent, particularly in urinary tract (33.8%),
hematologic (37.4%), and endocrine gland cancers
(29.4%). In patients aged over 50, multimorbidity was
markedly prevalent across nearly all cancer types. The
highest proportions were seen in hematologic (65.8%),
respiratory (62.7%), and urinary tract cancers (61.9%).
These findings highlight a clear age gradient in multi-
morbidity burden, with older adults showing

significantly higher co-occurrence of chronic condi-
tions, underscoring the need for age-adapted clinical
care and resource planning.

Frequency and distribution of chronic conditions
and hospital mortality by age group

The distribution of comorbidities differed significantly
across age groups (p < 0.001). Fig. 4 A, B and C shows
this age-related gradient: most younger adults had 0-1
comorbidity, while older patients exhibited a wider and
right-skewed distribution, with some individuals pre-
senting up to 14 chronic conditions. The prevalence of
specific chronic conditions varied across age groups
among cancer patients (Fig. 5). In the 18-35 age group,
the most common comorbidities were obesity (18.9%),
anemia (14%), and thyroid disorders (9.7%). Among
individuals aged 36-50, hypertension (21.5%) was the
most frequent, followed by obesity (12.3%) and diabetes
(10.7%). In patients over 50, hypertension remained the
most prevalent comorbidity, affecting 28.1%, followed
by diabetes (13.4%) and thyroid disorders (7.2%). These
profiles reflects an age-related shift from nutritional
and endocrine disorders in younger adults to a higher
burden of cardiometabolic conditions in older pop-
ulations. In the bivariate analysis, in-hospital mortality
increased progressively with the number of comorbid-
ities, from 2.9% in patients without comorbidities to
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Proportion of Multimorbidity by Diagnostic Group and Age
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Fig. 3: Proportion of multimorbidity by diagnostic group and age. Distribution of multimorbidity status (presence of >2 chronic

conditions) by cancer type and age group.

over 27% in those with >10 comorbidities (p < 0.001).
Mortality was also significantly higher in men (7.3%)
compared to women (4.6%) (p < 0.001), and in adults
aged >51 years (6.5%) compared to those aged 18-35
(2.9%) and 36-50 (3.0%) years (p < 0.001). In the
multivariable analysis, a higher number of comorbid-
ities remained independently associated with increased
risk of in-hospital mortality (OR 1.26; 95% CI 1.25-1.27;
p < 0.001). Female sex was associated with lower risk
(OR 0.63; 95% CI 0.60-0.66; p < 0.001), while being
>51 years was associated with higher risk compared to
18-35 years (OR 1.58; 95% CI 1.40-1.79; p < 0.001). No
significant difference was observed for patients aged
36-50 years compared to the 18-35 group (OR 1.00;
95% CI 0.87-1.16; p = 0.96) (Table 1). The logistic
regression model showed a Nagelkerke’s R* of 0.048.

Frequent multimorbidity combinations by sex and
age group

The most common multimorbidity combinations
differed notably by sex and age group (Fig. 6). Among
females aged 18-35, the most frequent combinations
were thyroid disease with obesity (11.8%), followed by
gynecological problems with anemia (5.8%) and obesity
with smoking (4%). In males of the same age group, the
top combinations were hypertension with obesity and
obesity with anemia (both 6.3%), and obesity with
smoking (5.6%). For females aged 36-50, leading
combinations included hypertension with obesity
(4.4%), hypertension with diabetes (3.8%), and thyroid
disease with obesity (2.8%). In males, the most frequent
were hypertension with diabetes in both digestive
(10.7%) and urinary cancers (4.5%), followed by anemia
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with smoking (3%). Among individuals over 50, hy-
pertension with diabetes was the predominant combi-
nation in both sexes, affecting 13.6% of males and 8.8%
of females, primarily in digestive cancers. Other
frequent combinations in females included hyperten-
sion with thyroid disease (3.9%) and in males, repeated
clustering of hypertension and diabetes across urinary
(5.9%) and male genital cancers (5.8%).

These stratified profiles highlight the complexity and
heterogeneity of multimorbidity in cancer patients
across sex and age groups. Table S3 provides a
comprehensive breakdown of all chronic conditions by
cancer type, age, and multimorbidity status, offering
granular evidence to contextualize the observed com-
binations and support future clinical interpretation.

Discussion

This study provides one of the first large-scale country-
level portraits of multimorbidity among hospitalized
adults with cancer in Latin America, using the nation-
wide DRG database, we characterized age-specific
multimorbidity profiles and common chronic condi-
tions, highlighting patterns that are clinically action-
able. This study analyzed over 4.7 million
hospitalizations and identified 149,270 cancer patients
across Chile. Nearly half of all cancer-related hospitali-
zations involved multimorbidity, with a strong age
gradient from 14% in young adults to 55% in older
patients. Obesity and anemia predominated among
younger adults, while hypertension and diabetes were
most frequent in older groups. In international studies
on multimorbidity, large databases such as national
health data and health statistics have been used,”
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A Distribution of Number of Comorbidities by Age Group
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Fig. 4: Distribution of number of morbidities by age group and in-hospital outcome. A) Heatmap of distribution of number of
comorbidities across age groups. B) Proportion of in-hospital outcomes (alive vs. died) across comorbidity counts. C) In-hospital mortality

rate (%) by number of comorbidities.

national cancer registries,'>* national surveys,* among
others. The determination of which chronic diseases to
consider assessing multimorbidity that we use corre-
sponds to a previously published method.”” However,
the heterogeneity in the definition of multimorbidity
regarding which chronic diseases to include prevents
these studies from being comparable with each other.
This study is the first study in a Latin American pop-
ulation that analyzes multimorbidity in cancer patients.

The findings underscore the importance of age-specific
healthcare strategies to address the complex needs of
cancer patients across different life stages.

Age-related differences in cancer type likely reflect
distinct etiologic and care pathways. Hematologic and
genital cancers were proportionally more frequent in
younger adults, whereas breast cancer predominated at
middle ages, and digestive and urinary tract cancers
dominated in older populations. These patterns are

www.thelancet.com Vol 53 January, 2026



Articles

Comorbidity Profiles Across Cancer Types
Proportion of patients with each chronic condition by cancer classification and age group
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group.

consistent with national cancer statistics in Chile,’
where prostate, colorectal, and stomach cancers are
leading types. The higher proportion of hematologic
malignancies in younger adults may be explained by
referral patterns to tertiary centers and treatment in-
tensity in this group, while the predominance of
digestive and urinary tract cancers at older ages aligns
with cumulative exposure to metabolic and environ-
mental risks.”?” Together, these differences underscore
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Proportion of patients presenting with specific chronic conditions by cancer type and age

the need for age-tailored prevention and screening
strategies to address distinct oncologic profiles across
the life course.

Multimorbidity, defined as the presence of two or
more chronic conditions, shows a marked increase with
age. It affects 14% of patients aged 18-35, 24.9% of
those aged 36-50, and 55.5% of patients over 50. This
trend reflects the accumulation of chronic health con-
ditions over time and underscores the need for
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Univariate analysis Multivariate analysis

OR (95% Cl) p-value OR (95% Cl) p-value
Number of comorbidities 1.29 (1.28-1.3) <0.001 1.26 (1.25-1.27) <0.001
Female (ref: male) 0.61 (0.58-0.63) <0.001 0.63 (0.60-0.66) <0.001
36-50 years old (ref: 18-35 years old)  1.04 (0.9-1.19) 0.623  1.00 (0.87-1.16) 0.96
>51 years old (ref: 18-35 years old) 2.36 (2.09-2.67) <0.001 1.58 (1.40-1.79) <0.001

Crude in-hospital mortality rates and adjusted odds ratios (OR) with 95% confidence intervals (95% Cl) from
multivariable logistic regression are shown.

Table 1: In-hospital mortality according to number of comorbidities, sex, and age group.

10

integrated care approaches for older adults. Previous
studies have reported a 34% prevalence of multi-
morbidity among Chilean adults aged 15 and older,
emphasizing the broader public health implications of
this phenomenon.”® The prevalence of multimorbidity
also varies significantly across cancer types: respiratory,
urinary, digestive and hematologic cancers show the
highest rates (>50%), while endocrine, bone and carti-
lage cancers present the lowest (<35%). The steep age
gradient likely arises from accumulation of cardio-
metabolic risk, age-related physiological changes, and
longer exposure windows to behavioral and environ-
mental determinants.”” Younger adults show a different
profile, more obesity, anemia and thyroid disorders,
suggesting contributions from nutritional transitions,
reproductive/thyroid health, and treatment-related tox-
icities in intensively managed cancers. In contrast,
older adults present classic hypertension/diabetes/dys-
lipidemia clusters, which have important implications
for cardiovascular risk management during cancer care.

To contextualize our findings, we compared the
prevalence of selected chronic conditions in our cohort

with international estimates. Overall, the prevalence of
hypertension, diabetes, COPD and stroke in our pop-
ulation falls within the lower-to-middle range of values
reported in large cohort studies, while psychological
conditions such as depression appear notably less
frequent.” For example, hypertension affected 21.5% of
individuals aged 36-50 and 28.1% of those over 50 in
our data, compared with much higher rates in the
Childhood Cancer Survivor Study. Similarly, diabetes
prevalence (10.7%-13.4%) was below the upper ranges
reported internationally.”” COPD and stroke also
showed values consistent with published estimates,**°
while depression and anxiety appeared underrepre-
sented, potentially reflecting underdiagnosis or under-
reporting in administrative data. These differences
highlight both biological and contextual factors,
including diagnostic practices, health system reporting,
and outpatient management, that may shape the
observed prevalence patterns in Chile compared to
high-income countries.”® Additionally, priori interna-
tional evidence provides context to our results. In
Canada, cancer patients frequently co-occur with hy-
pertension (8%) or osteoarthritis (6.2%), and with anx-
iety (25%) with marked age but not sex differences.*
Similar studies reported that nearly 80% of patients
with urinary tract, leukemia, and lung cancers pre-
sented with multimorbidity, compared with about 60%
in cervical cancer.”” In the UK Biobank, breast cancer
patients most frequently had hypertension, asthma,
thyroid disorder, and diabetes.” In Spain, lung cancer
patients were reported with COPD, diabetes, and heart
disease.”

In our cohort, age-specific profiles mirrored this
international evidence. Among patients over 50 years,

Sex Proportions for Top Multimorbidity Combinations by Age Group
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Fig. 6: Sex proportions for top multimorbidity combinations by age group. Sex distribution of the most frequent multimorbidity

combinations among cancer patients, stratified by age group.
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multimorbidity was frequent, with hypertension/dia-
betes combinations most common, alongside clusters
involving dyslipidemia and thyroid disorders. These
profiles highlight the high burden of chronic conditions
among older adults with cancer and reinforce the need
for integrated, age-specific care strategies to manage
multimorbidity in this population. Furthermore, the
hypertension/obesity cluster has been associated with a
higher probability of 4-year mortality (OR 1.11; CI 95%
1.02-1.21).** Notably, in Chile, the co-occurrence of
depression and cardiovascular disease has also been
documented in cancer patients.?

These findings have significant implications for
healthcare delivery. They highlight the necessity for
personalized, age- and sex-specific interventions to
manage cancer patients effectively. Integrated care
models that address multiple chronic conditions
simultaneously are essential, especially for older adults
with a high burden of multimorbidity. Moreover, public
health policies should focus on early detection and
management of chronic diseases to mitigate their
impact on cancer outcomes. These findings are gener-
alizable to hospitalized adult cancer patients in Chile, as
well as to countries undergoing a similar demographic
transition and with a level of development comparable
to that of Chile.

Some limitations of this study relate primarily to the
information available in the database. Key variables for
the study of multimorbidity in cancer patients, such as
cancer stage or age at diagnosis, were not included.
Nevertheless, the records in the Chilean DRG database
have been described as accurate and complete. Prior
research has identified five common approaches to
validating multimorbidity studies: assessing associa-
tions with clinical outcomes, evaluating stability across
subsamples and methods, examining clinical plausi-
bility, and exploring shared determinants.”” Our anal-
ysis is based on clinical plausibility, as it is not possible
to assess associations with long-term outcomes using
hospitalization data alone. Although this study offers
valuable insights, the exclusive reliance on inpatient
data may underrepresent chronic conditions managed
in outpatient settings. Future research should explore
multimorbidity in ambulatory care and its effects on
quality of life and survival among cancer patients and
even perform multilevel analyses considering health
system characteristics and geographic factors related to
hospital mortality.

Conclusions

Electronic health records have proven valuable for un-
derstanding multimorbidity profiles across countries,
as reported in a Canadian study.*® The use of large-scale
health databases, increasingly supported by artificial
intelligence-driven analytics has been recognized as a
powerful tool for informing strategies to address mul-
timorbidity in cancer patients.”” This study contributes

www.thelancet.com Vol 53 January, 2026

to this growing body of evidence by highlighting the
complexity of cancer care in Chile, revealing distinct
age- and sex-specific profiles in both cancer types and
multimorbidity profiles. These findings underscore the
urgent need for comprehensive, personalized, and
context-sensitive healthcare strategies to improve out-
comes for cancer patients across all age groups.
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