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Abstract

Objective: This study examines the impact of COVID-19 on the centenarian population in Colombia, highlighting their vulnerability through a detailed demographic 
analysis.
Material and method: A retrospective cohort study (March 2020 - December 2022) analysed 1,005 affected centenarians. Descriptive statistics, chi-square tests, 
and Kaplan‒Meier survival curves were used.
Results: Of these, 65.47% were females; the mortality rate was 37.1%, which was higher in males (45.24%). The average time from symptom onset to recovery 
was 26.56 days, and the average time to mortality was 14.33 days. The Kaplan‒Meier curve showed greater survival in females (p=0.0001); the age-specific curve 
showed no significant differences (p=0.084). Centenarians were concentrated in municipalities in special categories 1 and 6.
Discussion: This study revealed increased mortality among male centenarians, emphasizing the need for extended follow-up due to the prolonged recovery time.
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Centenarios en Colombia: un estudio de cohorte poblacional sobre el impacto del COVID-19

Resumen
Objetivo: Este estudio examina el impacto del COVID-19 en la población centenaria en Colombia, resaltando su vulnerabilidad a través de un análisis demográfico 
detallado.
Material y método: Se realizó un estudio de cohorte retrospectivo (marzo de 2020 - diciembre de 2022) que analizó a 1.005 centenarios afectados. Se emplearon 
estadísticas descriptivas, pruebas de chi-cuadrado y curvas de supervivencia de Kaplan‒Meier.
Resultados: De estos, el 65,47% eran mujeres; la tasa de mortalidad fue del 37,1%, más alta en los hombres (45,24%). El tiempo promedio desde los síntomas hasta 
la recuperación fue de 26,56 días; hasta la mortalidad, 14,33 días. La curva de Kaplan‒Meier mostró una mayor supervivencia en las mujeres (p=0.0001); la curva 
específica por edad no mostró diferencias significativas (p=0.084). Los centenarios se concentraron en municipios de categoría especial, 1 y 6.
Discusión: Este estudio revela una mayor mortalidad entre los centenarios masculinos, enfatizando la necesidad de un seguimiento extendido debido al tiempo 
prolongado de recuperación.

Palabras clave: Centenarios, COVID-19, mortalidad, Colombia.
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Introduction

The term “centenarian” refers to individuals who have rea-
ched the remarkable milestone of living over 100 years, while 
the designation “supercentenarians” is reserved for those sur-
passing the age of 114 years1. According to data provided by 
the National Department of Statistics of Colombia (DANE)2, in 

2020, a total of 23,866 centenarians were recorded in Colom-
bia. This figure decreased in 2021, reaching a total of 22,488 
individuals, and by 2022, a further decline was observed, with 
20,823 centenarians remaining in the country. Compared 
with the 2005 census, the number of centenarians has been 
on the rise in Colombia, and the distribution of centenarians 
by region shows diverse patterns across the nation3.
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The COVID-19 pandemic has left a significant imprint world-
wide, impacting public health, the economy, and society. The 
first case of COVID-19 in Colombia was reported on March 6, 
20204, leading to a health and economic crisis that affected 
various communities. Within the high-risk population, older 
adults, especially males, particularly those with comorbidities 
such as cardiovascular diseases, diabetes mellitus, pulmonary 
conditions, cancer, and liver and kidney diseases, are particu-
larly affected5.

The centenarian population is unavoidably relevant in the 
Colombian context, especially considering the challenges 
posed by the COVID-19 pandemic. Longevity refers to the 
ability to survive beyond the specific average age of death 
for a species6. It not only constitutes a remarkable individual 
achievement but also has significant implications for the 
healthcare system, public policies, and society.

Studying centenarians offers valuable insights into longevi-
ty and adaptability over time. In addition to preserving their 
legacy, this approach provides information on how they face 
challenges. Learning from the resilience of centenarians can 
enhance society’s preparedness for future challenges. In this 
scenario, the impact of COVID-19 on the centenarian popu-
lation deserves particular attention, considering their vulne-
rability to diseases and their potential to offer valuable pers-
pectives on the healthcare system’s response and the adap-
tation of public policies in crisis situations7.

This research focused on understanding how the COVID-19 
pandemic has specifically affected the centenarian popula-
tion in Colombia. Given that centenarians represent a high-
risk group due to their advanced age and potential comorbi-
dities, it is crucial to analyse how the health crisis has influen-
ced their mortality and well-being. Additionally, it is impor-
tant to consider regional differences in the distribution of the 
centenarian population and how these differences may have 
modulated the impact of COVID-19.

Analysing the dynamics of this population in the face of the 
pandemic will not only allow us to understand the fragility of 
this demographic segment but also generate ideas about the 
necessary strategies to preserve the health and well-being of 
the oldest individuals. In this sense, the present study aimed 
to describe, through a population cohort analysis, longevity 
in the context of the COVID-19 health crisis, focusing on the 
experience of centenarians.

Materials and methods

Study design
A retrospective population cohort study focused on the cen-
tenarian population diagnosed with COVID-19 through po-
lymerase chain reaction (PCR) or antigen tests in Colombia 
was conducted.

Data collection
Demographic information and data related to COVID-19-as-
sociated mortality were obtained from the national COVID-19 
database compiled by the National Institute of Health of Co-
lombia (INS)8. The research period spanned from March 6, 
2020, to December 31, 2022.

For geographical distribution, regions in Colombia were con-
sidered, categorized as follows: Caribbean, Andean, Pacific, 
Orinoco, Amazon, and Insular, in accordance with the DANE’s 
division9. Municipalities were classified based on current le-
gislation, specifically Law 136 of 199410, amended by Law 
1551 of 201211. The latter regulation defines seven catego-
ries for municipalities: special, first, second, third, fourth, fifth, 
and sixth. The assignment of these categories is based on the 
evaluation of four fundamental criteria: population volume, 
current income available for discretionary spending, econo-
mic importance, and geographical location12. For the purpo-
ses of this research, the year 2022 was used as a reference to 
ensure precise and updated contextualization.

Statistical analysis
The statistical approach employed methods of descriptive 
statistics to conduct a detailed analysis of the variables under 
study. For quantitative variables, central measures such as 
the mean, median, and percentiles were calculated. Catego-
rical variables are presented as frequencies and percentages.
Comparisons between groups were carried out using mean 
differences for continuous variables and the chi-square test 
for categorical variables, aiming to identify potential asso-
ciations or significant disparities. Additionally, a sex-adjus-
ted stratified analysis was performed using odds ratios for a 
more precise evaluation of relationships in the population, 
considering confounding factors such as age and sex.

To visually represent the demographic structure, a popula-
tion pyramid was constructed. A Kaplan‒Meier survival curve 
was created for sex and age, and differences were assessed 
using the log-rank test. Additionally, a descriptive map illus-
trating the geographical distribution of COVID-19 cases in 
centenarians, categorized by municipalities in Colombia, was 
generated, providing a useful visual tool for identifying re-
gional patterns.

The software used for analysis included STATA 16, R version 
4.3.1, and Excel 2019.

Ethical aspects

This study was conducted in accordance with the ethical 
principles established in the declaration of Helsinki-Fortaleza 
(Brazil 2013) and following the specific regulations of Co-
lombia, according to resolution 8430 of 1993, article 11, the 
study is classified as minimal risk, secondary data that were 
publicly available, anonymized, and open were used to ensu-
re the privacy and confidentiality of the data.
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Results

During the period from March 6 2020, to December 31 2022, 
a total of 6,313,872 cases of COVID-19 were reported in Co-
lombia, with 1,005 affected centenarians identified within the 
age range of 100 to 114 years, as detailed in Table 1. The ave-
rage age was 101.82 years, with the living centenarians having 
an average age of 101.9 years and the deceased having an 
average age of 101.69 years, with no significant differences 
between the two means (p=0.15). Gender distribution analy-
sis revealed that 65.47% were females (n=685), while 34.53% 
were males (n=347). The overall fatality rate was 37.1% 
(n=373), which was significantly greater for males (45.24%, 
n=157) than for females (32.83%, n=216) (p=0.0148). The 
adjusted mortality rate was 1.40 (95% CI: 1.26-1.55), and the 
odds ratio for mortality in males was 1.69 (CI 1.29-2.21).

The mortality rates per 10,000 inhabitants during the years 
2020, 2021, and 2022, along with specific variations by sex, 
are presented below. Substantial variability was observed in 
the mortality rates throughout the study period. In 2020, the 
overall rate was 43.57, increasing to 75.15 in 2021, and then 
decreasing to 48.02 in 2022. According to sex, the mortality 
rate for men was 45.84 in 2020, increased to 74.88 in 2021, 
and then decreased to 53.47 in 2022. Moreover, women exhi-
bited a mortality rate of 42.4 in 2020, followed by an increase 
to 75.33 in 2021 and a decrease to 44.32 in 2022.

The graphical representation of the population pyramid pro-
vides detailed insight into how centenarians are distributed 
by age and gender. A notable predominance of females is 
highlighted, revealing a demographic structure characterized 

by a broad base and a narrow apex. This design reflects that 
the majority of the centenarian population is concentrated 
in the age range of 100 to 104 years, while the supercente-
narians, represented at the apex of the pyramid, constitute a 
smaller proportion of this population segment.

The temporal window from the onset of symptoms to reco-
very shows notable variability, spanning an interval of 10 to 
255 days, with an average of 26.56 days (standard deviation: 
30.87). The median is 18 days, while the 25th and 75th per-
centiles are 14 and 26 days, respectively.

On the other hand, the period from the onset of symptoms to 
mortality ranged from 0 to 136 days, with an average of 14.33 
days (standard deviation: 12.58). The median is 12 days, and 
the 25th and 75th percentiles are 6 and 19 days, respectively.
The analysis of the Kaplan‒Meier curve, specifically focused 
on the sex variable, yielded significant results, demonstrating 
that females exhibit a considerably longer survival time com-
pared to males (p=0.0001) (Figure 3).

Survival analysis was conducted by constructing a Kaplan‒
Meier curve based on age, with no significant differences in 
survival observed (p=0.084), as detailed in Figure 4.

Regarding ethnic affiliation, it is noteworthy that mestizos 
and whites constitute the predominant group, accounting 
for 97.41%. In contrast, individuals of Black descent represent 
1.59%, followed by 0.9% of Indigenous individuals and 0.1% 
of Raizal ancestry.

The distribution of centenarians by department and the mor-
tality rate per 100,000 inhabitants are presented in Table 2. 
Additionally, detailed data for each category are available in 
the Appendix.

Table 1. Percentages by age of centenarians during the CO-
VID-19 pandemic.

Age Frecuency Percentage

100 362 36.02

101 226 22.49

102 140 13.93

103 103 10.25

104 69 6.87

105 33 3.28

106 28 2.79

107 11 1.09

108 9 0.9

109 5 0.5

110 7 0.7

111 5 0.5

112 3 0.3

113 1 0.1

114 3 0.3

Total 1.005 100

Figure 1. Fatality rate per year during the COVID-19 pandemic. Depicts the 
fatality rate over the study years. In 2020. it was 38.1%. slightly increasing to 
38.94% in 2021 and subsequently decreasing to 33.56% in 2022. Notably. 
the differences between the percentages did not reach statistical significance 
(p=0.309).
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Figure 2. Population pyramid of centenarians during the COVID-19 pandemic.

Figure 3. K‒M survival curve according to sex. Figure 4. K‒M survival curve according to age.

The analysis of centenarian distribution according to muni-
cipality categories revealed that 19.4%, 6.17%, 2.79%, 3.08%, 
3.58%, 19.1%, and 45.87% of the participants were classified 
as category 1, category 2, category 3, category 4, category 5, 
and category 6, respectively. The most significant concentra-
tion is observed in special districts, followed by municipalities 
categorized as 1 and 6 (Figure 5).

In the special districts, a notable concentration of centena-
rians is observed, with Bogotá being the city with the highest 
density, followed by Medellín, Cali, and Cartagena. Among 
the first-category municipalities, centenarian populations are 
identified in places such as Bucaramanga, Ibagué, Manizales, 
Pasto, Pereira, Neiva, Santa Marta, Cúcuta, Soacha, Villavicen-
cio, Montería, Valledupar, Armenia, and Bello.

For the sixth-category municipalities, notable locations inclu-
de Baranoa, Anolaima, San Juan del Cesar, Villanueva, Arjona, 
El Colegio, Guaduas, Mompós, Pamplona, San Andrés, Santa-
fé de Antioquia, Sevilla, and Arbeláez.

Figure 5 presents a spatial representation of the distribution 
of COVID-19 cases among centenarians across the Colom-
bian territory, categorized by municipality. The visualization 

reveals a notable concentration in the Andean and Caribbean 
regions, while the presence in the Pacific region is less pro-
nounced. The scarcity of centenarians in the Pacific coastal 
region contrasts with the higher concentration along the Ca-
ribbean coast. Cases are also observed in the insular region, 
with a complete absence of cases in the Orinoco and Amazon 
regions. The municipalities with the highest concentration of 
centenarian cases in Colombia were categorized as special, 
first, and sixth categories.

Discussion

This study focused on a particularly relevant group during 
the COVID-19 pandemic: centenarians affected by the virus. 
By examining the experiences of those who have reached a 
hundred years, we gain a unique perspective that highlights 
the complex interaction between longevity and vulnerability 
to diseases. Significant differences have been identified bet-
ween women and men in aspects such as life expectancy, di-
sability, mortality, and longevity, with these disparities being 
even more pronounced during the COVID-19 pandemic13. 
The increased mortality among male centenarians due to 
COVID-19 is multifactorial, likely attributed to a combination 
of biological factors, comorbidities, and access to healthcare.
COVID-19 infection triggers an exacerbated inflammatory 
response known as a cytokine storm, and individuals of ad-
vanced age appear to be more susceptible to its adverse 
effects. However, in centenarians, this immune response is 
considerably attenuated. Despite this attenuation, a gender 
disparity in mortality persists among centenarians affected 
by COVID-19. It has been hypothesized that men may have 
a genetic predisposition to higher interleukin-6 production, 
which could have counterproductive implications for longe-
vity14. Additionally, hypotheses regarding HLA genes suggest 
weak immune and antiviral responses in centenarians15.

A study conducted in South America demonstrated that trai-
ned immunity induced by influenza vaccination improved the 
survival of centenarians with respect to COVID-19. Additiona-
lly, survivors of the 1918 influenza pandemic were found to 



C. Birchenall-Jiménez, et al

232 ASOCIACIÓN COLOMBIANA DE INFECTOLOGÍA

REVISTA INFECTIO

possess neutralizing antibodies derived from B cells. These 
findings underscore the importance of long-term immunolo-
gical memory and its influence on the response to infectious 
diseases16.

Mortality was significantly higher in men (45.25%) compared 
to women (32.83%). The odds ratio for mortality in males was 
1.69 (95% CI: 1.29–2.21), indicating that men were more likely 
to die than women.

In the first wave of the pandemic in 2020, centenarians over 
101 years old exhibited greater resistance to COVID-19, pos-
sibly related to the 1918 Spanish flu pandemic. Despite these 
findings, the specific mechanisms supporting this resistance 
are still unknown, underscoring the complexity of the infec-
tion response in various demographic groups. These results 
emphasize the importance of additional research to fully 
understand the disparities observed in the response to CO-
VID-19 infection in the centenarian population17,18.

The fatality rate in the studied population reached 37.5%, 
while in previous research conducted in a population with an 
average age of 91 years, a percentage of 33.6% was recor-
ded. These findings suggest an increase in mortality associa-
ted with age19, hinting at the possibility of greater vulnerabi-
lity or severity of the disease among the oldest population.

Mortality did not significantly change over time, indicating a 
lack of significant changes over time. Notably, the COVID-19 
vaccination plan in Colombia started on February 17, 202120. 
This observation underscores the need for additional studies 
to assess vaccine implementation and its effectiveness in this 
population. Additionally, the results show that the time win-
dow from the onset of symptoms to recovery or mortality is 
variable. The median recovery window was 18 days, but 25% 
of individuals recovered in less than 14 days, and 75% reco-
vered in less than 26 days, similar to other studies where the 
recovery time was 23.5 ± 9.9 days, indicating wide variability 
in the duration of recovery21. The median mortality window 
is 12 days, but 25% of individuals die in less than 6 days, 
and 75% die in less than 19 days. In the general population, 
the median number of days until mortality is 19 days after 
the onset of symptoms22. These results suggest that disease 
progression is unpredictable, and patients should be closely 
monitored for at least 26 days after the onset of symptoms.

The ethnic affiliation in the studied population is predomi-
nantly mestizo and white, and these results align with exis-
ting evidence showing that the Colombian population is lar-
gely composed of this demographic23.

In Colombia, municipalities are classified into three groups, 
namely large municipalities, intermediate municipalities, and 
basic municipalities, considering factors such as population, 
current income, and geographical location10,11. Large muni-
cipalities include those in the special category and the first 

Table 2. Distribution of centenarians by department and mortality rate per 
100.000 inhabitants.

Deparment Alive Dead Total
Mortality 

rate:100.000

ANTIOQUIA 86 58 144 0.86

ARAUCA 1 0 1 0

ATLANTICO 24 12 36 0.44

BARRANQUILLA 47 19 66 0.73

BOGOTA 127 65 192 0.83

BOLIVAR 11 11 22 0.5

BOYACA 18 9 27 0.71

CALDAS 12 6 18 0.58

CAQUETA 4 2 6 0.48

CARTAGENA 20 10 30 0.48

CASANARE 3 0 3 0

CAUCA 6 7 13 0.46

CESAR 5 6 11 0.45

CHOCO 6 1 7 0.17

CORDOBA 14 11 25 0.59

CUNDINAMARCA 34 22 56 0.68

GUAJIRA 10 6 16 0.61

HUILA 8 11 19 0.96

MAGDALENA 1 4 5 0.28

META 11 3 14 0.27

NARIÑO 17 11 28 0.66

NORTE SANTANDER 13 6 19 0.36

PUTUMAYO 4 1 5 0.27

QUINDIO 10 3 13 0.54

RISARALDA 13 6 19 0.62

SAN ANDRES 2  2 0

SANTANDER 26 19 45 0.82

STA MARTA D.E. 3 8 11 0.74

SUCRE 9 6 15 0.62

TOLIMA 15 9 24 0.66

VALLE 72 41 113 0.89
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Figure 5. Map of COVID-19 cases among centenarians by 
municipality category.

 

 

 

category. Intermediate municipalities encompass the second, 
third, and fourth categories, while basic municipalities inclu-
de the fifth and sixth categories.

During the COVID-19 pandemic, the centenarian population 
was mainly concentrated in large municipalities and basic 
municipalities. These results highlight the disparity in the 
distribution of infected centenarians according to municipal 
classification, emphasizing the importance of considering the 
specificities of each category to understand longevity in di-
fferent geographical contexts.

The relevance of this categorization is emphasized in terms of 
improving the state’s response in providing social goods and 
services24. It is noteworthy that a high percentage of centena-
rians are found in sixth-category municipalities, identifying a 
risk because these municipalities have a low level of taxation 
and lower complexity in healthcare provision25. As part of pu-
blic policy for elderly people, it is important to create space 
for centenarians, as this is a necessary factor for society

Considering the prospect of a potential increase in the num-
ber of centenarians in the future, it is imperative to reflect 
on the lessons learned during the COVID-19 pandemic to 
enhance the management of this population in the face of 
potential emerging infectious diseases. This study revealed a 
high mortality rate, especially in men. No significant differen-
ces in survival were found among the different age groups. 

The age of centenarians does not appear to be a determining 
factor in the survival of COVID-19 patients, although additio-
nal studies with larger samples are needed to confirm this 
finding. The variability in the symptom-to-recovery window 
and the concentration in certain municipalities underscore 
the vulnerability of this population, emphasizing the need 
for specific strategies in healthcare and public policies to ad-
dress their needs.

This study has several limitations that should be considered 
when interpreting the results. First, the absence of informa-
tion on clinical comorbidities limits the ability to fully adjust 
for factors that may influence COVID-19-associated mortality. 
Additionally, the retrospective design of the study introduces 
potential biases related to the quality and accuracy of the 
recorded data, as well as the reliance on secondary records, 
which may affect the completeness and accuracy of the in-
formation. Differences in the categorization of municipalities 
and regions, based on current legislation and economic and 
geographical criteria, may introduce variability that affects 
the interpretation of results at the regional level.
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