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Background: Multimorbidity has emerged as a challenge for health systems due to its association with adverse
clinical outcomes. Given the limited information available on multimorbidity, particularly in low- and middle-
income countries, this study characterizes multimorbidity patterns in the population of Bogota, Colombia in
2018.

Methods: In a cross-sectional study, we analyzed 16 million medical consultation records from Bogotd reported in
the National Service Delivery Records in 2018. Using network analysis, we quantified the prevalence of multi-
morbidity in the population and identified the most common associations between diagnoses, with data stratified
by age, sex, and socioeconomic status.

Results: The study found that the prevalence of multimorbidity in the population was 44.2 %, increased with age,
and was higher in women and in people affiliated to the contributory health scheme. Allergies and vasomotor
rhinitis with asthma were common in young people. In women aged 19-39 years, obesity with hypothyroidism
was common, while men in the same age group had obesity with dyslipidemia. In people aged 60 years and older,
essential hypertension with dyslipidemia was the most common. In addition, some associations between di-
agnoses showed a higher association in people affiliated to the subsidized health scheme, with notable associ-
ations with trauma, especially in men.

Conclusion: Overall, the results provide valuable insights into multimorbidity in the population and highlight
inequalities based on sociodemographic factors. Future research should investigate whether the lower prevalence
of multimorbidity in vulnerable groups is related to biases in data collection or to underlying inequalities in
healthcare access.

Introduction hospital admissions [6].

In Latin America and the Caribbean, the prevalence of multi-

Multimorbidity is a challenge for patients and healthcare systems
worldwide. Research has shown that the coexistence of multiple medical
conditions in individuals is associated with increased disability and
functional impairment [1], reduced quality of life [2], and increased risk
of mortality [3]. In health systems, multimorbidity is associated with
poorer clinical outcomes, high resource utilization in both primary and
specialist care [4], increased health expenditures and utilization of
medical services [5], and higher rates of hospitalization and unplanned

morbidity is estimated to be between 35 % and 51 %, with an increasing
trend over time [7]. Multimorbidity is a challenge for the health systems
in these countries, as they face a rapid increase in the prevalence of non-
communicable diseases, while at the same time dealing with commu-
nicable diseases (such as HIV, tuberculosis, and malaria) and issues
related to maternal and newborn health, neonatal health and nutrition
[8]. Many of these health systems are fragmented and have limited re-
sources and infrastructure [9]. Like high-income countries, they have
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traditionally organized their health services around the management of
single diagnoses, which limits the understanding and care of multi-
morbidity, which requires multidisciplinary coordination [10].

Multimorbidity is commonly understood as the co-occurrence of two
or more chronic conditions in an individual [11,12], although in some
cases it is recognized more broadly as the presence of two or more
concurrent health conditions, regardless of their chronicity [13-15].
While definitions may vary, the primary concern is the increased health
care burden and treatment complexity associated with multimorbidity
[16]. In this study, we adopt a broad definition of multimorbidity that
considers the coexistence of multiple diseases or medical conditions in
an individual [17], including both chronic diseases and injuries, to
analyze its impact on population morbidity.

Information on the prevalence of multimorbidity and the most
common combinations of conditions is essential for planning health
services. However, despite the development of multimorbidity preva-
lence studies worldwide, results have been reported mainly for high-
income countries [7]. According to Abebe et al. [18], prevalence
studies in low- and middle-income countries are limited, coming mainly
from Brazil, China, South Africa, India, Mexico, and Iran. In Colombia,
the prevalence and patterns of multimorbidity have been partially
studied, with one study characterizing clusters of chronic diseases with
higher prevalence in a cohort of patients enrolled in one of the health
schemes [19]. Under Law 100 of 1993, Colombia established a health
insurance system with two main health schemes: contributory and
subsidized. Membership in the contributory scheme is compulsory for
those with formal employment or the financial means to pay, and their
dependents. On the other hand, the subsidized scheme is aimed at
people with limited resources and vulnerable groups.

A relational approach used to study multimorbidity is Network
Analysis (NA), which has previously been used to describe multi-
morbidity in populations of high-income countries, with some studies
including sociodemographic factors such as sex [20,21], ethnic groups
[22,23], and age [24]. As the lack of evidence on multimorbidity has
implications for research and healthcare management in the region [7],
this study provides information on the prevalence of multimorbidity in
Bogota, the capital of Colombia, with more than seven million in-
habitants in 2018. We analyzed 16 million records of medical consul-
tations reported in the National Service Delivery Records, using NA and
distinguishing the population by sociodemographic factors such as age,
sex, and socioeconomic status related to health schemes. The main
contribution of the study is to present patterns of multimorbidity in the
population and disparities associated with the sociodemographic factors
analyzed.

Methods
Study design

A population-based cross-sectional study was conducted in the city of
Bogotd, the capital of Colombia. Multimorbidity networks were con-
structed at the population level by analyzing anonymized medical
consultation records reported by healthcare providers to the Ministry of
Health and Social Protection in 2018.

Settings and participants

The analysis focused on medical consultation records from Bogot4d,
the capital and largest city of Colombia. In 2018, the city had an esti-
mated total population of 7,686,096 inhabitants, of which 52 % were
female and 48 % were male [25]. The population was stratified by sex,
age, and socioeconomic status. Patients of both sexes and all age groups
were included. Age groups were defined to divide the population into
four distinct life stages: childhood and adolescence (0-18 years), two 20-
year intervals to capture different stages of adulthood, and individuals
over 60 years to represent the elderly population. The study aimed to

Global Epidemiology 8 (2024) 100171

identify differences in the patterns of multimorbidity and to understand
how the burden of multiple health conditions varies across life stages.
Stratification by socioeconomic status was determined by health
schemes, which, although not a direct measure of socioeconomic status,
has been used previously for this purpose [26]. Other studies have found
that the subsidized scheme tends to include the most economically
disadvantaged population [27], suggesting that health schemes may
reflect socioeconomic differences within the population.

Data sources

The data analyzed were records of medical consultations reported in
the National Service Delivery Records (RIPS in Spanish) in 2018. These
records contain information on health activities, are generated by health
service providers, and include details such as the primary diagnosis and
related diagnoses coded according to the International Classification of
Diseases (ICD-10) for Colombia. The ICD-10 is a standardized system
that categorizes the health status of individuals in terms of diseases,
injuries, and reasons for consultation, using mutually exclusive cate-
gories. The RIPS database is the most widely used resource for health
research in Colombia. However, it is important to note that this database
has some limitations, particularly in terms of data quality, mainly
because its primary function is to record the activities of healthcare
providers for reimbursement purposes, which means that RIPS could
provide limited clinical information, lacking details such as the duration
of illness, its severity, or the criteria used by physicians to make a
diagnosis [21]. Despite these limitations, it was possible to identify
patterns of multimorbidity in the population due to the large sample size
and the data cleaning process described in Appendix 1.

Study size

A total of 16,439,708 medical records of 3,896,717 individuals
covered by contributory and subsidized schemes were analyzed. This
sample represents all medical consultation records available from the
Colombian Ministry of Health for Bogota in the year 2018, after un-
dergoing a thorough data cleaning process to remove incomplete or
inconsistent entries (Appendix 1). Bogota was selected for this study
because it is the capital and the most populous city in the country, as
well as a region where large migratory flows (forced and non-forced)
from the regions are concentrated. The population of the subsidized
scheme represented 7.29 % of the total population, suggesting under-
representation and potential bias. However, it is important to note that
in 2018, only 15.1 % of the population of Bogotd was enrolled in the
subsidized scheme [28], and a previous study estimated that 35 % of
them did not seek medical care when faced with a health problem [27].
This suggests that the available records provide a relevant but limited
view of this population.

Analytical strategy, measures, and statistical analysis

We constructed multimorbidity networks, consisting of nodes rep-
resenting medical diagnoses obtained from consultations and coded
according to the ICD-10 classification system (Appendix 2). The edges in
the networks represented the associations or links between pairs of
nodes when they co-occurred in the same medical consultation. The
process of constructing the networks is described in detail in Appendix 3.

The study followed these steps:

- From the patients' graphs (Appendix 3), the prevalence of multi-
morbidity was estimated by calculating the proportion of individuals
with multiple coexisting medical conditions. This measure estimates
the proportion of patients with at least one co-occurrence of two
medical conditions, represented as an edge in each patient's multi-
morbidity network. We also examined population patterns of mul-
timorbidity by analyzing the number of co-occurrences between



C. Saavedra-Moreno et al.

pairs of medical conditions (number of edges in the patient's multi-
morbidity network), measuring the proportion of patients with one
to seven or more co-occurrences between medical conditions.

From the population graphs, representative associations between
pairs of medical conditions were identified considering the strength
of the co-occurrence between pairs of diagnoses (weight of the
edges). It was calculated using the prevalence measure Py. This
measure is defined as the percentage of patients in whom diagnoses i
and j occur together (Appendix 4). We excluded associations be-
tween medical diagnoses with an individual prevalence equal to or
less than that of orphan diseases in Colombia, defined as one case per
5000 individuals according to Law 1438 of 2011. In addition, dental
diagnoses were excluded due to their association with a separate care
process within the health system.

The most frequent diagnoses (nodes) in multimorbidity networks
were identified using the weighted degree measure. This measure
indicates the importance of a node based on its connections to
neighboring nodes in the networks. For each age group, the three
most common associations of the most frequent diagnoses (nodes)
were also identified.

The associations between medical diagnoses (edges) with the highest
prevalence in the age groups were described. The prevalence of
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representative common associations between pairs of diagnoses was
compared by sex in each age group, and by health scheme and sex in
subgroups over 40 years of age, using chi-squared tests. The com-
parison was performed only for representative associations, defined
in this study as those with prevalence rates higher than those typi-
cally observed for orphan diseases in Colombia. The assumptions of
the chi-squared test were fully evaluated, ensuring that no expected
cell count was less than 1 and that no more than 20 % of the expected
cell counts were less than 5. Among the representative associations in
males, 7 in the 40-60 age group and 8 in the over-60 group were
excluded from the analysis because, in the subsidized health scheme,
they did not meet the assumption that no more than 20 % of the
expected cell counts were less than 5.

Results

Of the 3,896,717 individuals included in the analysis, 57.31 % were
female, and 92.71 % were covered by the contributory scheme. The age
distribution showed that 23.54 % of the individuals were younger than
18 years, 35.22 % were aged 19-39 years, 25.83 % were aged 40-60
years, and 15.41 % were older than 60 (Table 1). On average, women
(4.53) and those in the contributory scheme (4.33) had a higher number

Table 1
Population characteristics by age, sex, and type of health scheme.
Population” Age Number of consultations per Number of diagnoses per Prevalence of multimorbidity (Proportion of
(years)h patient (Median [Q1-Q3] patient (Median [Q1-Q3] individuals with at least one co-occurrence of two
(IQR)) (IQR)) medical conditions)”
Total population 3,896,717 34 [20-53] 3 [1-5] (4) 3[1-514) 1,722,433 (44.20 %)
(100 %) (33)
Age
<18 917,407 9 [4-14] 2[1-41(3) 2[1-41 (3) 290,269 (31.64 %)
(23.54 %) (10)
19-39 1,372,283 28.79 2 [1-5] (4) 3[1-4]1 (3) 543,722 (39.62 %)
(35.22 %) (5.85)
40-60 1,006,496 49.83 3 [2-6] (4) 3 [2-6] (4) 508,752 (50.55 %)
(25.83 %) (6.02)
>60 600,531 70.97 5[2-91 (7) 4 [2-71 (5) 379,690 (63.23 %)
(15.41 %) (7.88)
0.5
Sex
Males 1,663,490 32 [17-51] 2[1-51 4 2[1-41 (3) 670,046 (40.28 %)
(42.69 %) (34)
Females 2,233,227 35 [21-53] 3 [1-6] (5) 3[2-5]1 (3) 1,052,387 (47.12 %)
(57.31 %) (32)
0.5
Type of health scheme
Contributory 3,612,507 34 [20-52] 3 [1-6] (5) 3[2-51 (3) 1,614,581 (44.69 %)
(92.71 %) (32)
Subsidized 284,210 (7.29 36 [18-58] 2 [1-3] (2) 2[1-3] (2) 107,852 (37.95 %)
%) (40)
0.5
Age-sex-type of health scheme
40-60-Males- 373,345 (9.59 49.74
Contributory %) (6.04) 3[1-5] 4) 3[1-5]1 (4) 170,889 (45.78 %)
40-60-Females- 561,672 49.79
Contributory (14.42 %) (6.00) 4 [2-7] (5) 4 [2-6] (4) 306,362 (54.55 %)
40-60-Males- 22,713 (0.59 50.85
Subsidized %) (5.96) 2[1-31 (2 2 [1-3]1(2) 9049 (39.85 %)
40-60-Females- 48,766 (1.26 50.48
Subsidized %) (5.92) 2 [1-3] (2) 2 [1-4]1 (3) 22,452 (46.05 %)
=60-Males- 218,957 (362 44 65 (7.6) 512-9] 7) 41271 (5) 134,038 (61.22 %)
Contributory %)
>60-Females- 320,475 (8.23 71.03
Contributory %) (8.03) 6 [3—10] (7) 5[3-8]1(5) 215,061 (67.11 %)
>60-Males- 22,408 (0.58 71.44
Subsidized %) 7.74) 2 [1-4] (3) 2[1-3]1(2) 10,606 (47.34 %)
>60-Females- 38,691 (0.99 71.95
Subsidized %) 8.17) 2[1-41(3) 2[1-41 (3) 19,985 (51.66 %)

a

The percentage in parentheses.

b Mean and Standard Deviation (SD) in parentheses for variables with mean/SD ratio > 2, median, first quartile (Q1) and third quartile (Q3) [Q1-Q3] in brackets,

and interquartile range (IQR) in parentheses for variables with mean/SD ratio < 2.
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of medical consultations. In the total population, 44.2 % had at least one
co-occurrence of two medical conditions documented in their medical
records, with a consistently higher prevalence among women than men
in all age groups.

The proportion of individuals with multiple co-occurrences of di-
agnoses (edges) increases with age and varies by sex and health scheme
(Fig. 1). A higher proportion of women had at least one co-occurrence of
two diagnoses in all age groups and health schemes (Table 1), except in
the 0-18 age group, where no significant sex differences were observed
(p = 0.16 and 0.91 for each health scheme). For both sexes and all age
groups, a higher proportion of people with at least one coexisting con-
dition was found in the contributory scheme than in the subsidized
scheme. In the over-60 population enrolled in the contributory scheme,
the proportion of people with seven or more co-occurrences between
diagnoses was 16.58 % on average, compared with 3.20 % in the sub-
sidized scheme (Fig. 1).

Among the most common diagnoses in people with multimorbidity
by age, we found that allergic and vasomotor rhinitis were the most
common diagnoses that co-occurred with others in people under 18
years of age (Table 2), and their three most common associations had a
prevalence of less than 1 %. In the 19-39 age group, obesity was the
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most common diagnosis that co-occurred with others, while hyperten-
sion was the most common in those over 40. In those aged 60 years and
over, associations with hypertension were mainly with non-
communicable chronic diseases, which showed an increasing preva-
lence with age (Table 2).

Of the representative associations between diagnoses, 61 were
identified as common across all age groups. The association of allergic
and vasomotor rhinitis with asthma was most common in the 0-18-year
age group, with prevalence decreasing with age (Table 3). The preva-
lence of the association between irritable bowel syndrome and func-
tional gastrointestinal disorders was higher in the 19-39 age group. The
association between obesity and dyslipidemia was higher in the 40-60
age group. In contrast, the association between obesity and hypothy-
roidism was more prevalent in those aged 60 years and over, and its
prevalence increased with age (Table 3).

For most of the representative associations of common adult di-
agnoses by sex, a higher prevalence was observed in females. In those
aged 0-18 years, males were 35 % more likely than females to have
allergic rhinitis and vasomotor rhinitis associated with asthma (Table 4).
In the age group 19-39 years, 80 representative associations with high
prevalence were identified in men and 145 in women. The association
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Fig. 1. Proportion of co-occurrence of diagnoses per patient stratified by age, sex, and health scheme.
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Table 2
Most common diagnoses in multimorbidity networks by age group.

Age Most common Individual Three diagnoses with the most
diagnosis in prevalence common co-occurrences
multimorbidity - -

Diagnosis Py
Asthma 0'75
0
Allergic and Nasal and sinus 0.56
<18 .13 %

- vasomotor Rhinitis 913 % disorders %

. . 0.35

Atopic dermatitis o

0

. . 0.56

Dyslipidemia o

(]

. s 0.45
19-39  Obesity 8.81 %  Hypothyroidism o
0

Back pain O't?

(]

. . 3.69

Dyslipidemia o

0

E: tial 3.20

40-60 ocentA 15.00%  Obesity

hypertension %

L 1.30

Hypothyroidism o

0

11.36

Dyslipidemia o

0

. s 7.96

~60 Essential . 49.58 % Hypothyroidism %

hypertension . .

Non-insulin-

. 7.28

dependent diabetes o

mellitus °

Table 3
Prevalent common representative associations in each age group.

Common associations between diagnoses Prevalence

<18 1939 4060  >60

. . 0.78 0.09 0.05 0.02
Allergic and vasomotor rhinitis - Asthma % % % %
Irritable bowel syndrome - Functional 0.03 0.18 0.14 0.09

bowel disorders % % % %

. - . 0.08 0.56 2.66 2.53
Obesity - Dyslipidemia % % % %
. L 0.04 0.45 1.35 1.83
Obesity - Hypothyroidism % % % %

between obesity and dyslipidemia was more prevalent in men, with a 59
% higher prevalence (Table 4). In the 40-60 age group, 113 represen-
tative associations were more frequent in men and 347 in women. The
association between essential hypertension and dyslipidemia showed
small sex differences. Men were 3 % more likely to be affected than
women, as supported by a significant p-value (0.0112) and a narrow
confidence interval (1.01, 1.05) (Table 4). Also, the association between
essential hypertension and obesity was more frequent in women; men
were 20 % less likely to have this association, with an OR of 0.8. The
extremely small p-value and the narrow confidence interval (0.78, 0.82)
reinforce the results (Table 4). Among those aged 60 years and over, 199
representative associations had a high prevalence in men and 524 in
women. The association between essential hypertension and chronic
ischemic heart disease was more common in men, with a 152 % greater
likelihood compared to women, whereas the prevalence of the associa-
tion between essential hypertension and dyslipidemia was higher in
women, men were 18 % less likely to have the association, with an OR of
0.82 (Table 4).

In the representative associations by health scheme and sex in people
over 40, it was found that in most cases where significant differences in
prevalence were found by health scheme (p <0.001), higher values were
found in the contributory scheme. In the subsidized scheme, the most
common representative associations had a prevalence of less than 1.2 %.
Associations with a higher prevalence in the subsidized scheme for the
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Table 4
Common representative associations between diagnoses with higher prevalence
by sex in each age group.

Common representative Prevalence
associations between b
diagnoses M F P OR CL (5
value” %)°
0-18 years
Allergic and vasomotor [1.29,
rhinitis — Asthma 0.90 % 0.67 % <0.001 1.35 1.41]
Acute rhinopharyngitis - [0.76,
Atopic dermatitis 0.14% 0.16 % 0.0021 0.85 0.94]
19-39 years
. . . [1.52,
Obesity - Dyslipidemia 0.71%  0.45% <0.001 1.59 1.66]
. . [0.74,
Obesity - Back pain 0.35% 0.44 % <0.001 0.79 0.83]
40-60 years
Essential hypertension- [1.01,
Dyslipidemia 3.75%  3.65% 0.0112  1.03 1.05]
Essential hypertension- [0.78,
Obesity 279%  3.47% <0.001  0.80 0.82]
>60 years
Essential hypertension-
Chronic ischemic heart [2.45,
disease 525% 215% <0.001 2.52 2.59]
Essential hypertension- 10.18 12.14 [0.81,
Dyslipidemia % % <0.001  0.82 0.83]

@ Chi-squared test.
b 0dds ratio.
¢ 95 % confidence interval of odds ratio.

40-60 age group included, in men, HIV with dyslipidemia, hypothy-
roidism and essential hypertension, and associations between leg, ankle
and foot injuries and back pain with superficial chest injuries. In women,
notable associations included chronic obstructive pulmonary disease
with essential hypertension and dyslipidemia with obesity. For people
aged 60 and over, fewer than 20 associations had a higher prevalence in
the subsidized scheme for each sex.

Discussion

To the best of our knowledge, this study is the first in Colombia to
identify patterns of multimorbidity in the population by analyzing
medical consultation records of 3.8 million patients, including in-
dividuals of all ages and from the two main health schemes. The main
findings of the study can be summarized as follows: 1) The prevalence of
multimorbidity, defined as the proportion of individuals with at least
one co-occurrence of two medical conditions, was 44.2 %; 2) the prev-
alence of multimorbidity increased with age and was higher in women
and in people affiliated to the contributory scheme; 3) the most common
diagnoses in people with multimorbidity varied by age group, with
allergic and vasomotor rhinitis being prevalent in those under 18 years
of age, obesity in the 19-39 age group and essential hypertension in
those over 40 years of age; 4) some representative associations between
diagnoses showed a higher prevalence in people affiliated to the subsi-
dized scheme, with notable associations with trauma, especially in men.

The prevalence of multimorbidity of 44.2 %, obtained by calculating
the proportion of individuals with at least one co-occurrence of two
conditions directly from the patients' multimorbidity networks, falls
within the range of 35-51 % reported in previous studies of the preva-
lence of multimorbidity in Latin America [7]. Although direct compar-
isons with previous reports are difficult due to differences in sample
characteristics, medical diagnoses considered, and methods of esti-
mating multimorbidity, the consistency of our findings suggests the
potential for further research to validate the population-level measure of
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multimorbidity prevalence. It could serve as a valuable reference point
that can be easily estimated using patient medical records of medical
consultations reported in the National Service Delivery Records.

The prevalence of multimorbidity increased with age and was higher
in women and in people affiliated to the contributory scheme. The in-
crease with age is consistent with the greater exposure to risk factors and
chronic diseases, a pattern observed in older populations [29]. The
higher rates in women may be due to their more detailed reporting of
health problems and greater use of health services compared with men
[30,31]. In this study, women had more consultations per patient in both
health schemes. However, the finding of a lower prevalence of multi-
morbidity among individuals in the subsidized scheme was unexpected.
Despite the known inverse relationship between multimorbidity and
socioeconomic status [32,33], our results are consistent with previous
research indicating higher incidence rates of both communicable and
non-communicable diseases in the population affiliated to contributory
scheme [34]. This discrepancy may be influenced by potential biases
and variations in the quality of health records. Of note, the population of
the subsidized scheme represented only 7.29 % of the study sample,
which may indicate underrepresentation. The lower prevalence
observed may be partly explained by this underrepresentation. Future
studies should investigate whether these differences are due to differ-
ences between health schemes, patterns of health care use, or inherent
biases in the medical records.

The most common diagnoses in people with multimorbidity were
allergic and vasomotor rhinitis in those under 18, obesity in the 19-39
age group and essential hypertension in those over 40. This information
is crucial for the management of multimorbidity, as these medical di-
agnoses contribute most to the overall burden of multimorbidity in
different population subgroups. As a result, patients with these condi-
tions are more likely to have additional medical problems and increased
healthcare needs. In people over 18 years of age, the associations be-
tween circulatory diseases and endocrine, nutritional and metabolic
disorders had the highest prevalence and showed an age-related in-
crease. These findings are consistent with previous studies of multi-
morbidity in people over the age of 40 [3,18,35-371].

Although only a small number of representative associations be-
tween diagnoses (less than 20) showed a higher prevalence in people
affiliated to the subsidized scheme (less than 2 %), notable associations
between traumas were identified in men, probably related to accident
care. This information is valuable for the development of clinical
guidelines that accurately reflect the reality of multimorbidity in the
population, ensuring that management strategies and treatment plans
are aligned and avoiding conflicts or excessive medication use for pa-
tients. In addition, it provides insight for service organizations on how to
effectively manage common associations between diagnoses, consid-
ering socio-demographic factors, ultimately leading to improved patient
care and resource utilization within the healthcare system.

Limitations

The design of this study has some limitations that should be
addressed. First, there is the potential for incidence-prevalence bias, a
common problem in cross-sectional studies, because we are analyzing
existing cases at a single point in time without considering the duration
of conditions. This bias could affect the interpretation of the prevalence
of multimorbidity, as individuals with long-lasting conditions are more
likely to be included in the study. As such, the results may not fully
reflect the true incidence of multimorbidity in the population.

Another limitation of this study is the potential for confounding,
whereby the observed associations may be influenced by other unmea-
sured factors. For example, socioeconomic factors, access to health care,
and lifestyle differences between populations enrolled in different
health care systems could contribute to the observed differences in
multimorbidity patterns. Although we adjusted for some factors, such as
age and sex, it is possible that other confounders, such as comorbidities
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or health care utilization patterns, were not adequately considered.
Future studies should aim to control for these variables more compre-
hensively to ensure that the observed associations are not unduly
influenced by confounding factors.

Conclusion

This study provides valuable insights into multimorbidity in the
population and highlights disparities based on socio-demographic fac-
tors such as age, sex and socio-economic status. This information is
relevant for the planning of health services and developing targeted
public health initiatives. The innovative network approach used in this
study provides a valuable means of quantifying the prevalence of mul-
timorbidity through the analysis of medical records within the health-
care system. A major strength of this study is the use of a large data set
representative of the population of Bogota. However, it is important to
acknowledge certain limitations. The construction of the multimorbidity
networks was based on medical consultation records from a one-year
period, which meant that only diagnoses recorded during this period
and for a specific type of service were included. In addition, the study is
subject to the inherent limitations of data collection and quality. While
this study focused on analyzing associations between pairs of diagnoses
(edges) in the networks to address representative differences, future
research could consider exploring other configurations, such as triads, to
further define multimorbidity.
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