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Abstract: Cutaneous melanoma is one of the most aggressive malignancies, with significant varia-
tions in incidence and mortality according to region, gender, and sociodemographic factors. In 
Colombia, population-based cancer registries are key tools for understanding the epidemiology of 
melanoma, although they face challenges related to data quality and completeness. This study ana-
lyzed trends in incidence, mortality, and survival of cutaneous melanoma using data from six popu-
lation-based cancer registries in Colombia between 2008 and 2017. It was an analytical, longitudinal, 
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retrospective study based on anonymized data from the registries of Barranquilla, Bucaramanga, 
Cali, Manizales, Medellín, and Pasto. Age-adjusted incidence and mortality rates were calculated us-
ing the direct method. Five-year survival was analyzed using Kaplan-Meier curves and Cox propor-
tional hazards models. A total of 1,994 incident cases were recorded. The age-adjusted incidence 
rate was 2.23 per 100.000 person-years, higher in men (2.34) than in women (2.16). The age-adjusted 
mortality rate was 1.27, with higher mortality observed in men (1.57). The overall 5-year survival rate 
was 66.72%. Worse outcomes were observed among men and individuals over 80 years of age, with 
hazard ratios (HR) of 1.508 and 1.021, respectively (p < 0.001). These findings highlight geographic and 
sociodemographic disparities, emphasizing the need for public policies that promote early diagnosis 
and equitable access to treatment. Strengthening cancer registries is essential to improve data qual-
ity and support future research on melanoma epidemiology in Colombia.

Keywords: skin neoplasms; melanoma; epidemiology; incidence; mortality.

Supervivencia, incidencia y mortalidad por melanoma cutáneo en 
seis registros poblacionales de cáncer en Colombia (2008-2017)

Resumen: El melanoma cutáneo es una de las neoplasias malignas más agresivas, con variaciones 
significativas en su incidencia y mortalidad según la región, el sexo y factores sociodemográficos. En 
Colombia, los registros de cáncer de base poblacional son herramientas clave para comprender la 
epidemiología del melanoma, aunque enfrentan desafíos relacionados con la calidad y la exhausti-
vidad de los datos. Este estudio analizó las tendencias de incidencia, mortalidad y supervivencia del 
melanoma cutáneo utilizando datos de seis registros de cáncer de base poblacional en Colombia en-
tre 2008 y 2017. Se realizó un estudio analítico, longitudinal y retrospectivo basado en datos anonimi-
zados de los registros de Barranquilla, Bucaramanga, Cali, Manizales, Medellín y Pasto. Las tasas de 
incidencia y mortalidad ajustadas por edad se calcularon mediante el método directo. La superviven-
cia a cinco años se analizó utilizando curvas de Kaplan-Meier y modelos de riesgos proporcionales de 
Cox. Se registraron un total de 1994 casos incidentes. La tasa de incidencia ajustada por edad fue de 
2,23 por 100.000 personas-año, siendo mayor en hombres (2,34) que en mujeres (2,16). La tasa de 
mortalidad ajustada por edad fue de 1,27, observándose una mayor mortalidad en hombres (1,57). 
La tasa global de supervivencia a los 5 años fue del 66,72%. Se observaron peores resultados entre 
los hombres y los individuos mayores de 80 años, con riesgo relativo (RR) de 1508 y 1021, respectiva-
mente (p < 0,001). Estos hallazgos ponen de relieve las disparidades geográficas y sociodemográficas 
y enfatizan la necesidad de contar con políticas públicas que promuevan el diagnóstico temprano y el 
acceso equitativo al tratamiento. El fortalecimiento de los registros de cáncer es esencial para mejo-
rar la calidad de los datos y respaldar futuras investigaciones sobre la epidemiología del melanoma 
en Colombia.

Palabras clave: neoplasias de la piel; melanoma; epidemiología.
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Sobrevivência, incidência e mortalidade por melanoma cutâneo em 
seis registros de câncer de base populacional na Colômbia (2008-
2017)

Resumo: O melanoma cutâneo é uma das neoplasias malignas mais agressivas, apresentando va-
riações significativas na incidência e na mortalidade de acordo com a região, o sexo e fatores socio-
demográficos. Na Colômbia, os registros de câncer de base populacional são ferramentas essenciais 
para a compreensão da epidemiologia do melanoma, embora enfrentem desafios relacionados à 
qualidade e à completude dos dados. Este estudo analisou as tendências de incidência, mortalidade 
e sobrevida do melanoma cutâneo utilizando dados de seis registros de câncer de base populacional 
na Colômbia entre 2008 e 2017. Trata-se de um estudo analítico, longitudinal e retrospectivo, basea-
do em dados anonimizados dos registros de Barranquilla, Bucaramanga, Cali, Manizales, Medellín 
e Pasto. As taxas de incidência e mortalidade ajustadas por idade foram calculadas por meio de 
padronização direta. A sobrevida em cinco anos foi analisada por meio de curvas de Kaplan-Meier 
e modelos de riscos proporcionais de Cox. Foram registrados 1.994 casos incidentes. A taxa de inci-
dência ajustada por idade foi de 2,23 por 100.000 pessoas-ano, sendo maior em homens (2,34) do 
que em mulheres (2,16). A taxa de mortalidade ajustada por idade foi de 1,27, com maior mortali-
dade observada nos homens (1,57). A taxa de sobrevida global em cinco anos foi de 66,72%. Piores 
desfechos foram observados entre homens e indivíduos com mais de 80 anos de idade, com razões 
de risco (RR) de 1,508 e 1,021, respectivamente (p < 0,001). Esses achados destacam disparidades 
geográficas e sociodemográficas, enfatizando a necessidade de políticas públicas que promovam o 
diagnóstico precoce e o acesso equitativo ao tratamento. O fortalecimento dos registros de câncer é 
fundamental para melhorar a qualidade dos dados e subsidiar futuras pesquisas sobre a epidemio-
logia do melanoma na Colômbia.

Palavras-chave: neoplasias da pele; melanoma; epidemiologia.

Introduction
Melanoma is a tumor resulting from the 
malignant transformation of melanocytes, 
which originate from the neural crest. Al-
though melanomas typically manifest on 
the skin, they can also develop in other areas 
where neural crest cells migrate, such as the 
gastrointestinal tract and the brain (1).

The global incidence of melanoma has 
been steadily increasing over the past few 
decades, rising annually by 4% to 6%, par-
ticularly among populations with lighter 
skin, prevalent in regions such as North 
America, Northern Europe, Australia, and 
New Zealand (2). There are significant vari-
ations in incidence rates across different 

ethnicities and geographic locations, and 
even within populations of all ages and gen-
ders (3). Considering these differences is 
essential to avoid distorting true trends in 
melanoma incidence (4).

Melanoma is recognized as one of the 
most aggressive cancers, with an unpredict-
able disease course (5). Once it metastasizes, 
it quickly becomes fatal, demonstrating its 
aggressiveness through powerful invasive-
ness and a high metastatic potential. Even 
tumors less than 2 mm in thickness can lead 
to metastasis (6). The most severe complica-
tions arise when diagnosis and treatment 
are delayed, highlighting the importance of 
having epidemiological data to understand 
the current status of the disease  (7).
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Population-based cancer registries are infor-
mation systems that collect, store, analyze, and 
interpret data on new cancer cases within a spe-
cific population and over a defined period. These 
registries allow for monitoring cancer incidence, 
tracking patients for the estimation of incidence 
and mortality rates, and assessing cancer surviv-
al within the population of interest (8). However, 
one limitation of these registries is the segregation 
of data from broader population-based sources, 
along with logistical challenges inherent in data 
collection across different regions, and the lack 
of in-depth analysis due to difficulties in captur-
ing all relevant variables. This is also the case in 
Colombia, where, despite efforts to analyze cancer 
incidence patterns, challenges within population 
registries limit the depth and scope of analyses. 
Typically, government entities conduct only de-
scriptive analyses.

We propose conducting an analysis of trends 
in skin melanoma, focusing on incidence, mortal-
ity, and survival across the six cancer registries in 
Colombia approved by the International Agency 
for Research on Cancer (IARC), aiming to provide 
more accurate insights by exploring associations 
with available variables.

Methodology
This is an analytical, longitudinal, and ambispec-
tive study based on anonymized raw data from 
incident cases of cutaneous melanoma, coded as 
C43 in the International Classification of Diseas-
es, 10th edition (ICD-10), recorded in the Cancer 
Population Registries (CPR) of Barranquilla, Bu-
caramanga, Manizales, Pasto, Medellín, and Cali, 
which are part of the Cancer Information System 
of Colombia (SICC). The study period included inci-
dent cases diagnosed between January 1, 2008, and 
December 31, 2017, with five-year survival evaluat-
ed from the date of incidence. Accordingly, cases 
recorded on December 31, 2017, were followed un-
til December 31, 2022. Population projections and 
retro-projections, along with mortality data from 
the National Administrative Department of Statis-
tics (DANE), were used to perform the analyses of 
incidence and mortality rates.

Data Collection Method for the 
Cancer Population Registries (CPR) 
Two methods are used for data collection. The 
first is passive collection, or notification, where 
primary sources send information to the Cancer 
Population Registries (CPR); however, this method 
is currently infrequent. The main method is active 
case collection, which involves the periodic review 
of various information sources. Cases undergo a 
diagnostic verification process through clinical re-
cord searches. When additional information can-
not be obtained for cases identified through death 
certificates, they are recorded as cases identified 
solely by death certificate (DCO, for “Death Certif-
icate Only”) (Source: Health and Epidemiology of 
Cancer in Colombia article).

The CPRs comply with confidentiality stan-
dards according to IARC guidelines and research 
ethics commitments. Only authorized person-
nel from each CPR have access to case informa-
tion, performing meticulous work to ensure data 
quality and eliminate duplicates. The data are 
then sent to the Cancer Information System of 
Colombia (SICC), where they undergo thorough 
quality control (refer to attached literature). The 
information available through the SICC is ano-
nymized and reflects the efforts made by each CPR. 
In 2021, Colombia had an estimated population of 
51,050,000 inhabitants. The six population regis-
tries, strategically distributed across the territory, 
ensure adequate national representativeness. Their 
selection was carried out following the guidelines 
of the National Cancer Institute and the Ministry 
of Health and Social Protection, in accordance 
with IARC recommendations. The cities with their 
own CPR achieve this through inter-institutional 
collaboration between public and private univer-
sities, in partnership with Municipal and Depart-
mental Health Secretariats, the Ministry of Health 
and Social Protection, and the National Cancer 
Institute of Colombia.

Statistical Analysis
STATA 18.0 was used to perform statistical anal-
yses. For the univariate analysis, qualitative 
variables were presented as absolute values and 
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percentages, while continuous variables were as-
sessed for normality using formal tests and present-
ed as means with standard deviations or medians 
with interquartile ranges (IQR), as appropriate. 
To estimate crude incidence and mortality rates, 
the numerators consisted of incident cases from 
the CPRs and mortality data from DANE, respec-
tively. The denominators used were population 
projections and retro-projections from DANE. For 
adjusted rates, the direct method was applied using 
the Segi-Doll world standard population (Source: 
Incidence and Mortality of Cancer in Bucaraman-
ga, Colombia, 2008-2012).

Kaplan-Meier survival function analysis was 
performed, with vital status as the dependent vari-
able, excluding cases with missing data on this 
variable, age, or follow-up time. Follow-up began 
at the time of diagnosis and ended after five years. 
Both global and subgroup analyses were conduct-
ed, and differences between groups were evalu-
ated using the Log-Rank test and the Log-Rank 
Trend test. Cox proportional hazards regression 
models were also conducted. For model selection, 
Harrell’s C-index and Somers’ D-statistic were 
used to assess the discriminative ability of the 
models, the Schoenfeld test was applied to verify 

proportionality assumptions, and the Bayesian 
and Akaike Information Criteria (BIC and AIC) 
were used to evaluate model fit.

A significance level of 0.05 was considered 
for all analyses. This research was conducted in 
accordance with ethical principles and confiden-
tiality standards and was approved by the Ethics 
Committee of the Fundación Oftalmológica de 
Santander (Approval number 09321/2023).

Results
From 2008 to 2017, a total of 1,994 incident cas-
es were recorded, with 1,092 (54.76%) occurring 
during the 2013-2017 period. The overall mean 
age was 60.55 years (SD 17.91), with the majority 
of cases (764, or 38.31%) falling within the 60-79 
age group. Of the total cases, 1,595 (79.99%) un-
derwent microscopic verification. Information on 
insurance coverage was available for 509 cases 
(25.52%), residential area for 219 cases (10.98%), 
and vital status for 1,227 cases (61.53%) (Table 1).

During the study period, the age-adjusted inci-
dence rate was 2.23 per 100.000 person-years, with 
the highest rate observed during 2013-2017 at 2.27 
(Table 2). 

Table 1. Population Characteristics

Barranquilla
133 (6.67%)

Bucaramanga
236 (11.84%)

Cali
703 (35.26%)

Manizales
69 (3.46%)

Medellín
720 

(36.11%)

Pasto
133 

(6.67%)

Total
1,994 

(100.00%)

Age- M(DE) 62.53 (21.97) 59.60 (16.15) 62.41 (17.59) 60.38 (20.11) 58.54 
(17.57)

61.41 
(17.70) 60.55 (17.91)

Age group

00-44 years 22 (16.54%) 42 (17.80%) 102 (14.51%) 13 (18.84%) 159 
(22.08%)

23 
(17.29%) 361 (18.10%)

45-59 years 33 (24.81%) 71 (30.08%) 193 (27.45%) 21 (30.43%) 206 
(28.61%)

31 
(23.31%) 555 (27.83%)

60-79 years 45 (33.83%) 98 (41.53%) 276 (39.26%) 21 (30.43%) 264 
(36.67%)

60 
(45.11%) 764 (38.31%)

≥ 80 years 33 (24.81%) 25 (10.59%) 132 (18.78%) 14 (20.29%) 91 (12.64%) 19 
(14.29%) 314 (15.75%)

Years

2008-2012 23 (17.29%) 109 (46.19%) 324 (46.09%) 49 (71.01%) 323 
(44.86%)

74 
(55.64%) 902 (45.24%)
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2013-2017 110 (82.71%) 127 (53.81%) 379 (53.91%) 20 (28.99%) 397 
(55.14%)

59 
(44.36%)

1,092 
(54.76%)9

Diagnosis Basis

Death certificate only 1 (0.75%) 2 (0.85%) 1 (0.14%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 4 (0.20%)

Clinical 0 (0.00%) 8 (3.39%) 377 (53.63%) 7 (10.14%) 0 (0.00%) 2 (1.50%) 394 (19.76%)

Microscopic 
Verification 132 (68.85%) 226 (95.76%) 325 (46.23%) 62 (89.86%) 719 

(99.86%)
131 

(98.50%)
1,595 

(79.99%)

Unknown 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 1 (0.14%) 0 (0.00%) 1 (0.05%)

Social Security

Contributive 77 (57.89%) 134 (56.78%) 0 (0.00%) 0 (0.00%) 81 (11.25%) 69 
(51.88%) 361 (18.10%)

subsidized 55 (41.35%) 29 (12.29%) 0 (0.00%) 0 (0.00%) 14 (1.94%) 50 
(37.59%) 148 (7.42%)

Special 0 (0.00%) 18 (7.63%) 0 (0.00%) 0 (0.00%) 1 (0.14%) 8 (6.02%) 27 (1.35%)

Exception 1 (0.75%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 1 (0.05%)

No 0 (0.00%) 2 (0.85%) 0 (0.00%) 0 (0.00%) 3 (0.42%) 0 (0.00%) 5 (0.25%)

Unknown 0 (0.00%) 53 (22.46%) 703 (100.00%) 69 (100.00%) 621 
(86.25%) 6 (4.51%) 1,452 

(72.82%)

Residential area

Urban 114 (85.52%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 105 
(78.95%) 219 (10.98%)

Rural 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 12 
(9.02%) 12 (0.60%)

Unknown 19 (14.29%) 236 (100.00%) 703 (100.00%) 69 (100.00%) 720 
(100.00%)

16 
(1|2.03%)

1,763 
(88.42%)

Own elaboration. 

Table 2. Melanoma Incidence and Mortality Rates by Five-Year Periods

Year
Incidence Mortality

n CIR ASIR n CMR ASMR

2008-2012 902 2.47 2.20 481 1.32 1.14

2013-2017 1,081 2.84 2.27 679 1.78 1.38

Total 1,983 2.66 2.23 1,160 1.56 1.27

*Per 100.000 inhabitants.* CIR: Crude Incidence Rate; ASR: Aged-Standardised Rate; CMR: Crude Mortality Rate; ASMR: Age-Standardised 
Mortality Rate.

Own elaboration. 

A higher adjusted incidence rate was noted in 
the male population (2.34) compared to females 
(2.16) (Table S-3). The incidence trend remained 

stable throughout the study period (2008-2017), 
with the highest rate recorded in 2013 (2.48) and 
the lowest in 2008 (2.14) (Figure 1).
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Figure 1. Crude incidence rate and aged-standardised rate global melanoma

Own elaboration.

The city of Pasto exhibited the highest age-ad-
justed incidence rate at 5.92 (Table 3). The highest 
rate was recorded during the 2013-2017 period, 
reaching 10.84, with a significantly higher incidence 

observed in the female population at 12.78. Over 
the entire study period, there was a progressive in-
crease in the incidence rate from 2008 to 2015, with 
2015 registering the highest adjusted rate at 2.68.

Table 3. Incidence and Mortality Rates from 2008-2017 for the 6 Cities

Year
Incidence Mortality

n CIR ASIR n CMR ASMR

Barranquilla 122 1.07 0.93 48 0.42 0.35

Bucaramanga-AMB 236 2.15 1.92 143 1.31 1.13

Cali 703 3.24 2.68 283 1.31 1.05

Manizales 69 1.66 1.21 60 1.44 0.99

Medellín 720 3.19 2.65 380 1.69 1.36

Pasto 22 0.57 5.92 57 1.49 1.27

*CIR: Crude Incidence Rate; ASR: Aged-Standardised Rate; CMR: Crude Mortality Rate; ASMR: Age-Standardised Mortality Rate.

Own elaboration. 
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Barranquilla had the lowest age-adjusted inci-
dence rate, at 0.93 (Table S-1). The highest rate in 
Barranquilla was recorded during the 2013-2017 
period at 1.42, with the male population exhibiting 
a higher rate of 0.96. Throughout the study peri-
od, a progressive increase in the incidence rate was 
noted from 2008 to 2016, with 2016 being the year 
with the highest rate at 2.85.

Mortality
The age-adjusted mortality rate for the study peri-
od was 1.27, with the highest rate observed during 
the 2013-2017 period at 1.38 (Table 2). Mortality 
was higher among males, with a rate of 1.57, com-
pared to 1.05 among females (Table 4). 

Yearly age-adjusted mortality rates showed a 
slight upward trend, with the highest rates record-
ed in 2015 and 2016 (Figure 2).

Table 4. Mortality Rates by Sex for Each Year, Five-Year Period, and Decade

Year
Women Men Total

n CMR ASMR N CMR ASMR n CMR ASMR

2008 32 0.85 0.70 60 1.77 1.77 92 1.28 1.18

2009 45 1.18 0.93 51 1.49 1.43 96 1.33 1.15

2010 45 1.17 0.97 44 1.27 1.17 89 1.22 1.06

2011 37 0.95 0.74 42 1.20 1.18 79 1.07 0.93

2012 63 1.61 1.22 62 1.76 1.61 125 1.68 1.39

2013 55 1.40 1.10 69 1.94 1.78 124 1.66 1.38

2014 68 1.71 1.19 59 1.65 1.43 127 1.68 1.30

2015 60 1.50 1.11 83 2.30 1.94 143 1.88 1.46

2016 67 1.66 1.14 81 2.22 1.89 148 1.93 1.46

2017 76 1.86 1.29 61 1.66 1.36 137 1.76 1.32

2008-2012 222 1.16 0.92 259 1.50 1.43 481 1.32 1.14

2013-2017 326 1.63 1.17 353 1.95 1.68 679 1.78 1.38

Total 548 1.40 1.05 612 1.73 1.57 1160 1.56 1.27

*CIR: Crude Incidence Rate; ASR: Aged-Standardised Rate; CMR: Crude Mortality Rate; ASMR: Age-Standardised Mortality Rate.

Own elaboration. 
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Figure 2. Crude mortality rate and age-standardized mortality rate for global-melanoma

Own elaboration.

The city of Medellín exhibited the highest age-ad-
justed mortality rate at 1.36. The highest rate occurred 
during the 2013-2017 period, with a value of 1.55, and 
the male population had a significantly higher mor-
tality rate of 1.74. Over the entire study period, the 
highest mortality rate was recorded in 2015, followed 
by 2013, with rates of 1.89 and 1.62, respectively.

Barranquilla had the lowest age-adjusted mor-
tality rate at 0.35. The highest rate in Barranquilla 
was observed during the 2013-2017 period, with a 
rate of 0.44, and the male population had a rate of 
0.38. A progressive increase in mortality rates was 
noted from 2008 to 2016, with 2016 showing the 
highest mortality rate at 0.57.

Age-specific mortality increased marked-
ly with age, with the highest number of deaths 
and crude mortality rate observed among in-
dividuals aged ≥85 years (n=131; CMR 19.22 per 
100.000). Overall, 1,160 deaths were recorded, 
with an age-standardized mortality rate of 1.27 
per 100.000 (Table S-2).

Survival
In the Kaplan-Meier survival analysis, melanoma 
demonstrated an overall 1-year survival rate of 
86.88% (95% CI 84.88-88.63), which decreased to 
66.72% (95% CI 64.03-69.26) at 5 years (Figure 3).
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Figure 3. Overall Melanoma Survival Analysis

Own elaboration.

Survival Analysis by Age and Insurance 
Status
A decline in survival was observed across age 
groups. The group aged 0-44 years had a 5-year 
survival rate of 77.34% (95% CI 71.71-82), in 

contrast to the group aged over 80 years, which 
had a survival rate of 38.24% (95% CI 30.95-45.47). 
This difference was statistically significant, as con-
firmed by the Log-Rank test and the Trend test 
(p<0.001) (Table 3).

Table 5. Melanoma Survival at 1 Year and 5 Years

1 year 5 years

Survivor 
Function

CI 95%
P Survivor 

Function

CI 95%
pLower 

bound
Upper 
bound

Lower 
bound

Upper 
bound

Global 86.88 84.88 88.63 - 66.72 64.03 69.26 -

Age group

2008-2012 88.81 85.88 91.16
0.06

65.34 61.22 69.14
0.623

2013-2017 85.34 82.49 87.77 67.82 64.21 71.15

regimen

Contributive 87.28 83.29 90.38
0.008

65.61 60.34 70.35
0.135

Subsidized 78.10 70.20 84.14 59.85 51.15 65.51
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Stadt

Barranquilla 86.21 78.48 91.31

0.896

67.24 57.89 74.96

0.257

Bucaramanga-
AMB 85.04 79.79 89.02 61.11 54.55 67.02

Manizales 88.33 77.08 94.26 63.33 49.85 74.11

Medellín 87.43 84.77 89.65 69.13 65.61 72.38

Pasto 87.10 79.80 91.89 64.52 55.42 72.23

Grupo etario

00-44 años 91.41 87.24 94.26

<0.001

77.34 71.71 8200

<0.001
45-59 años 92.02 88.66 94.42 73.79 68.86 78.07

60-79 años 84.99 81.44 87.91 65.96 61.50 70.04

≥ 80 años 74.71 67.46 80.57 38.24 30.95 45.47

Sex

Woman 89.02 86.39 91.17 71.13 67.52 74.41
<0.001

Man 84.44 81.25 87.14 61.71 57.64 65.51

Own elaboration.

Additionally, survival rates by insurance type 
revealed a lower 5-year survival rate in the subsi-
dized insurance group (59.85%, 95% CI 51.15-67.51) 
compared to the contributory group. However, no 
statistically significant difference was found using 
the Log-Rank test (p=0.135). Similarly, survival 

rates varied by city, with Medellín exhibiting the 
highest 5-year survival rate of 69.13% (95% CI 
65.91-72.38). In contrast, Bucaramanga had the 
lowest survival rate at 61.11% (95% CI 54.55-67.02), 
with no significant difference observed using the 
Log-Rank test (p=0.257) (Figure 4).

Figure 4. Survival Analysis of Melanoma by Age Group

Own elaboration. 
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In the selected Cox proportional hazards model, the hazard ratio (HR) for men was 1.508 (95% CI 
1.119-2.031, p=0.007) (Table 4). 

Table 6. Cox Regression in Melanoma

Hazard-Ratio (HR) CI 95 % p value

Sex

Women 1 1.0-1.0 .

Men 1.508 1.119-2.031 0.007

Age 1.021 1.011-1.030 > 0.001

Social security

Contributive 1 1.0-1.0 .

Subsidized 1.225 0.889-1.688 0.214

Own elaboration.

For each additional year of age, the HR was 1.021 (95% CI 1.011-1.031, p<0.001). For the subsidized 
insurance group, the HR was 1.225 (95% CI 0.889-1.688, p=0.214) (Figure 5).

Figure 5. Cox’s proportional hazards model

Own elaboration. 
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Discussion
The results of this study reveal significant patterns 
in the incidence, mortality, and survival rates of 
cutaneous melanoma across different regions of 
Colombia, suggesting the influence of geographic, 
socioeconomic, and healthcare system factors on 
these outcomes.

One possible explanation for the higher inci-
dence rate observed in Pasto could be its geograph-
ical location at high altitude. Several studies have 
documented that increased exposure to ultravio-
let (UV) radiation in high-altitude areas raises the 
risk of melanoma. Although this hypothesis aligns 
with previous studies conducted in mountainous 
regions, such as those described by (7), it is also 
possible that local factors, such as occupation type 
or sun exposure habits, are influencing the ob-
served rates. The predominance of cases in women 
in this region is an intriguing finding that may be 
linked to gender-specific occupational roles and 
UV exposure patterns, but further research is need-
ed to clarify this relationship.

On the other hand, the lower incidence rate in 
Barranquilla, a coastal city with high sun expo-
sure, could be related to cultural or socioeconomic 
factors affecting sun protection or access to early 
diagnosis. This contrasts with the higher incidence 
observed in Pasto, suggesting that not only UV ex-
posure but also factors such as health education, 
access to preventive measures, and awareness of 
skin cancer may play a crucial role.

In terms of mortality, the predominance in the 
male population reflects what has been observed 
in global literature, where men tend to have worse 
melanoma outcomes. In our study, we found that 
men had a risk of death 1.508 times higher (95% CI 
1.119-2.031) compared to women, adjusted for age 
and insurance regime, which aligns with the find-
ing of poorer outcomes in this population. This 
could be due to later diagnosis or lower adherence 
to preventive care. Studies by (4) have documented 
that the biology of melanoma may be more aggres-
sive in men, which could partly explain this dif-
ference. Moreover, behavioral factors such as lower 
utilization of medical services by men could con-
tribute to the mortality differences observed.

The significant reduction in survival among 
those aged 80 and older highlights the vulnera-
bility of this population. This decline could be at-
tributed to a combination of factors, such as the 
presence of comorbidities, reduced ability to tol-
erate aggressive treatments, and a later diagnosis 
compared to younger individuals. In our study, we 
found that the hazard ratio (HR) for age was 1.021 
per year of life (95% CI 1.011-1.030). This trend is 
consistent with findings from international stud-
ies, such as (1), which note that elderly patients 
represent a growing population in intensive care 
units, and their treatment management is compli-
cated by multiple comorbidities and age-related 
immune dysfunction.

Another important finding is the lower sur-
vival observed in the subsidized insurance group 
compared to the contributory insurance group. Al-
though this difference did not reach statistical sig-
nificance, this trend suggests inequities in access 
to timely diagnosis and treatment among different 
socioeconomic strata in Colombia. Previous stud-
ies, such as that by, have documented that patients 
from lower socioeconomic backgrounds have less 
access to high-complexity therapies, which could 
explain the survival disparities (9). It is possible 
that public policies aimed at improving equitable 
access to specialized oncological treatments could 
help close this gap and improve outcomes in vul-
nerable populations.

Finally, the stable trends in incidence and 
mortality between the periods 2008-2012 and 
2013-2017 suggest that efforts to improve early 
diagnosis and melanoma management in Co-
lombia have been relatively consistent over time. 
However, the slight increase in mortality in years 
such as 2015 and 2016 could be related to fluctu-
ations in the quality of access to oncological care 
or the healthcare system’s ability to absorb new 
cases.

Among the limitations of this study is the re-
liance on the quality and completeness of cancer 
registry data in Colombia. Variability in data col-
lection and accuracy could influence the inter-
pretation of the results, highlighting the need to 
strengthen these systems to ensure more reliable 
and comprehensive data in future studies.
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Conclusion
In conclusion, the results of this study underscore 
the need for public health strategies that address 
regional and demographic differences in the in-
cidence and management of cutaneous melano-
ma in Colombia. Health education campaigns 
and improvements in access to early diagnoses 
and equitable treatments are essential to reduce 
mortality and improve survival outcomes in the 
country.

Additionally, it is crucial to reinforce strategies 
for data collection in cancer population registries. 
Although significant efforts are currently being 
made to collect this information, these registries 
would greatly benefit from increased support to 
improve data quality. This would not only allow for 

expanded research but also provide a more accu-
rate understanding of cancer trends in Colombia, 
facilitating the planning of more effective and evi-
dence-based health policies.
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Supplementary Table 2. Age-Specific Mortality Rates 
from 2008 to 2017

Age group
Mortality

N CMR ASMR

0-4 1 0.02 0.00

5-9 0 0.00 0.00

10-14 2 0.03 0.00

15-19 2 0.03 0.00

20-24 10 0.15 0.01

25-29 12 0.19 0.02

30-34 27 0.47 0.03

35-39 36 0.70 0.04

40-44 46 0.93 0.06

45-49 94 1.92 0.12

50-54 95 2.12 0.11

55-59 120 3.21 0.13

60-64 112 3.80 0.15

65-69 135 6.11 0.18

70-74 126 7.98 0.16

75-79 107 9.85 0.10

80-84 104 14.65 0.07

>=85 131 19.22 0.10

Total 1160 1.56 1.27

*CMR: Crude Mortality Rate; ASMR: Age-Standardised Mortality 
Rate.




