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Abstract 


Introduction:  
Gastric cancer (GC) is the first cause of death by neoplasm in Colombia, with 6,451 deaths in 2020. This pathology and its chronic manifestations pose a public health challenge. The objective is to estimate the disease burden of GC in Tunja, Boyacá, from 2010 to 2019. 



Materials and methods:  
An exploratory ecological study was conducted using disability-adjusted life years (DALYs) as the unit of measurement. The National Administrative Department of Statistics (DANE) mortality databases and prevalence information from the Integrated Social Protection Information System (SISPRO) records were used. Deaths and GC cases were pooled and then adjusted to control for bias. 



Results:  
In 2010-2019, 34.2 DALYs were lost for every 1,000 people secondary to GC in Tunja, 30.5 were due to years lost due to premature death, and 3.72 were due to years lived with disability. DALYs due to premature death were found to exceed DALYs due to disability. 



Conclusion:  
The morbidity burden of GC from 2010 to 2019 for Tunja was similar to that of other cancers because of years of life lost due to premature death, so public health efforts should be made to increase early detection.



Keywords: Gastric cancer, incidence, mortality, disability-adjusted life years.
	                            

Resumen 


Introducción: 
 el cáncer gástrico (CG) es la primera causa de muerte por neoplasia en Colombia, con 6451 muertes durante el 2020. Esta patología y sus manifestaciones crónicas plantean un desafío en la salud pública. El objetivo fue estimar la carga de enfermedad por CG en Tunja, Boyacá, durante los años 2010 a 2019. 



Metodología: 
 se realizó un estudio ecológico exploratorio en el que se utilizó como unidad de medida los años de vida ajustados por discapacidad (AVAD). Se emplearon las bases de datos de mortalidad del Departamento Administrativo Nacional de Estadística (DANE) e información de la prevalencia desde los registros del Sistema Integrado de Información de la Protección Social (SISPRO). Las muertes y los casos de CG se agruparon y luego se ajustaron para controlar sesgos. 



Resultados: 
 en el período 2010-2019 se perdieron 34,2 AVAD por cada 1000 personas secundarios a CG en Tunja, de los cuales 30,5 fueron debido a años perdidos por muerte prematura y 3,72 por años vividos con discapacidad. Se encontró que los AVAD por muerte prematura superan a los AVAD por discapacidad. 



Conclusión: 
 la carga de morbilidad por CG en el período 2010 a 2019 para la ciudad de Tunja fue similar a la carga de otros cánceres y fue debido a años de vida perdidos por muerte prematura, motivo por el cual se deben realizar esfuerzos de salud pública para aumentar la detección temprana.



Palabras clave: Cáncer gástrico, incidencia, mortalidad, años de vida ajustados por discapacidad.
                                    






		
			Introduction

			Gastric cancer (GC) is a global health concern that, despite an overall decrease since 1975, still occurs more frequently in men and people over 65 years of age.
1
 As of 2020, it ranked fifth worldwide in incidence and fourth in mortality, with 768,793 cases.
2
 In Colombia, the incidence was 8214 cases (7.3%) in the same year, making it the primary cause of death from neoplastic diseases, with 6451 deaths (11.7%).
2
 This condition usually presents asymptomatically and is often diagnosed in Colombia at an advanced stage with limited treatment options.
3

			

			In Colombia, gastric cancer (GC) causes fewer years of life potentially lost than in other countries with similar incidence rates.
4
 Boyacá is considered a high-risk area, along with other regions like Nariño, with mortality rates of 13.38 and 15.72 deaths per 100,000 inhabitants, respectively, in 2014.
5

,

6
 As of 2021, both departments continued to have mortality rates above the national average of 5.26 deaths per 100,000.
7

			

			The burden of disease attributable to neoplasms during 2020 accounted for 0.75% of the total disability-adjusted life years (DALYs) worldwide, corresponding to 4,581,860 DALYs. Among neoplasms, GC contributed to 0.04% of the global burden of disease, representing 246,437 DALYs. In Colombia,
8
 the survival rate for GC during the 2010-2014 period was between 15.4% and 18.8%, significantly lower than the US average of 33.6% for a 5-year survival rate.
9
 In some municipalities such as Bucaramanga (Santander), the 5-year survival rate for GC is as low as 11%,
10
 highlighting the magnitude of the problem at the national level.

			Previous studies have examined the burden of disease in Colombia, including those focused on GC.
4

,

11

,

12
 However, given the unique characteristics of the Altiplano Cundiboyacense, a high plateau in the Eastern Andes Mountain Range, and Tunja (Boyacá), the highest capital city in Colombia with 179,263 residents, there is a need to investigate the burden of disease associated with secondary disability to GC in this high-risk population. While this study will not determine the prevalence of Helicobacter pylori in the city, the American Institute for Cancer Research has identified other factors, such as dietary habits (including salting of foods and low fruit consumption) and high alcohol consumption, which are prevalent in the department of Boyacá,
16
 and may increase the risk of developing GC.
14

,

15

			

			It is worth noting that 95.6%
13
 of Tunja’s population resides in urban areas, and the city is situated at an altitude of 2775 meters above sea level.
17
 According to some studies,
18

,

19
 living at an altitude above 2000 meters could contribute to the development of GC.

			This study aims to estimate the burden of GC in Tunja, Colombia, measured in DALYs, using prevalence data from the Ministry of Health and Social Protection and the methodology established by the World Health Organization (WHO).

		

		
			Methodology

			
				Type of Study

				This is an exploratory ecological study on disease burden, which aims to estimate the potential years of life lost due to secondary disability to GC in Tunja, Boyacá, for the period from 2010 to 2019.

			

			
				Source of Information

				The study obtained information on GC mortality from the National Administrative Department of Statistics (DANE) and prevalence information from the Integrated Social Protection Information System (SISPRO) records. The Ministry of Health and Social Protection of Colombia centralizes the Individual Registry of Health Service Provision (RIPS), which is the main source of SISPRO.

				Data from Tunja between 2010 to 2019 were collected to conduct the analysis, including GC-related International Classification of Diseases (ICD-10) codes from C160 to C169. These codes represent malignant tumors of various stomach parts, such as the cardia, gastric fundus, antrum pyloric, pylorus, and other regions not specified. We then identified patients with the main diagnosis codes for GC, categorized by sex, life cycle, report year, and residence in Tunja. To determine the prevalence of GC, the population denominator was obtained from DANE records,
20
 which were grouped by life cycles per year.

			

			
				Population at Risk

				To define the population at risk for this study, we focused on the inhabitants of Tunja as people living in areas with a high prevalence of GC in Colombia are mainly located in the departments of Quindío, Cauca, Nariño, and Boyacá.

			

			
				Ethical Considerations

				This research adhered to the principles outlined in the Declaration of Helsinki
21
 and Resolution 8430
22
 of Colombia’s Ministry of Health and Social Protection. As a retrospective documentary study, it was deemed risk-free research.

			

		

		
			Data analysis

			DALYs were calculated using the WHO methodology, which involves adding together the YLL (years of life lost to premature death) and YLD (years lived with disability) measures. YLL indicates mortality attributable to the disease, while YLD indicates disease morbidity. The collected data from DANE and SISPRO were then organized into spreadsheets in MS Excel 365 for analysis. For the YLD calculation, we considered the weight per disability provided by the 2010 burden of disease study.
23

,

24
 However, we opted to use the weight per disability suggested by the expert panel in a previous study
4
 due to its applicability to the region. This study calculated a weighted weight of 0.278 for the time lived with GC in Colombia. We used a life expectancy at birth of 82.4 years for both men and women, and the expectation for each age range without discount rate or adjustment for age was used according to the five-year period.
23
 Finally, we obtained the DALYs using the WHO staff
25
 to calculate the burden of disease.

		

		
			Results

			Based on the RIPS (Individual Health Service Provision Records) collected from 2010 to 2019, 583 patients with confirmed GC diagnosis were treated in Tunja, comprising 51.5% men and 48.5% women (Table 1).

			
				

Table 1




People treated with GC diagnosis by age group and sex in Tunja from 2010 to 2019




[image: 337779447003_t1_tabla.png]






 Source: Author’s own research, based on information obtained from the RIPS, centralized by the Ministry of Health and Social Protection.






			

			For the population aged over 30 years, the estimated 10-year prevalence of GC was 7.6 per 1000 men and 6.1 per 1000 women (Table 2).

			
				

Table 2




Prevalence of GC per 1000 inhabitants in men and women by life cycle f in Tunja from 2010 to 2019




[image: 337779447003_t2_tabla.png]






 Source: Author’s own research, based on information obtained from the RIPS, centralized by the Ministry of Health and Social Protection.






			

			Over the course of the decade under study, 79% of the GC diagnoses occurred in individuals between the ages of 45 and 79.

			As for the estimated incidence (Table 3), cases increased during the life cycles of individuals aged 60 to 79. A total of 249 deaths were identified across six age groups: 15 to 29, 30 to 44, 45 to 59, 60 to 69, 70 to 79, and 80 or older. We calculated the YLL per 1000 inhabitants for these deaths using this data.

			
				

Table 3




Estimated incidence per 1000 inhabitants between 2010 and 2019 of GC in men and women per life cycle in Tunja
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 Source: Author’s own research, based on information obtained from the RIPS, centralized by the Ministry of Health and Social Protection.






			

			We calculated the number of years of life lost due to premature death caused by GC and found that men had a higher frequency of years lost compared to women (Figure 1).

			
				

[image: 2500-7440-rcg-38-01-12-gf1.jpg]


Figure 1



Years of life lost due to premature death secondary to GC according to sex in Tunja between 2010 and 2019 (per 1000 inhabitants). Source: Author’s own research.













			

			Using the average reported disease survival rates for Colombia, the total DALYs were calculated by considering cases from each age group.
10
 Over the 2010-2019 period, the population of Tunja lost 34.2 DALYs per 1000 individuals as a result of GC, with a rate of 1.7/1000 inhabitants. Disability losses accounted for 10.9% of DALYs. The age group with the highest DALYs was 45-59 years, contributing to 34% of the total, followed by the 60-69 age group with 27.4% (Table 4).

			
				

Table 4




Distribution of YLL, YLD, and DALY by GC in Tunja, according to year (rates per 1000 inhabitants)
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 Source: Author’s own research.






			

		

		
			Discussion

			GC is a significant contributor to morbidity and mortality rates in many parts of the world, with Asia and Central and South America experiencing the highest incidence and mortality rates. It is projected that there will be an 80% increase in its epidemiological behavior worldwide by 2030.
1

,

26
 In Colombia, it was the leading cause of death from neoplasms in 2020
2
 and the third most common cancer in terms of incidence.
27
 Despite this, screening and early detection plans have been limited, particularly when compared to other prioritized cancers like cervical, breast, or prostate cancer. Moreover, screening plans have been further restricted due to the global impact of the severe acute respiratory syndrome coronavirus pandemic type 2 (SARS-CoV-2).
28
 Therefore, this study aims to describe the burden of GC disease in Tunja over a decade based on official records, contributing to similar studies with comparable characteristics, as it is a high-land Colombian city with risk factors
16

,

29
 typical of other municipalities with high or comparable mortality rates from GC.

			Neoplasms are ranked as the second-highest cause of disease burden worldwide,
30
 with variations in prevalence depending on geographic location. For example, in Korea, the estimated DALY for GC between 2000-2020 was 445/100,000,
24
 while in nearby Mexico, it was 80/100,000 for men and 85.7/100,000 for women
31
 from 2010 to 2014. In Colombia, the DALY was 172.7/100,000 in 2017
4
 and 131.5/100,000 in 2006 in Santander.
32
 In our study, the rate was found to be 170/100,000 inhabitants, which is consistent with the last reported figures in the country.
4
 Sierra et al.
26
 have also reported Colombia and South America as areas with high incidence and mortality due to GC worldwide, and our results validate the burden of secondary disability caused by GC in our region.

			The authors of this study originally hypothesized a higher DALY due to GC in Tunja, Boyacá; however, the results showed 34.2 years of life lost during the studied decade, with a predominance of age between 45 and 59 years and a life expectancy of 82.4 years according to WHO and 77 years according to DANE.
33
 This is noteworthy since- even though 89.1% of DALY was due to YLL (data consistent with the literature worldwide)-
33

,

34

) the population described in this study is younger and predominantly female, which differs from that reported in other research at departmental,
35
 national,
4
 and global
36
 levels, and may correspond to an information bias due to the data obtained from official secondary sources (SISPRO), which depend on satisfactory completion or diagnosis by the physician according to ICD-10. Nonetheless, despite the possible under-registration of SISPRO, this study found a higher prevalence of GC than predicted by the Global Cancer Observatory (GLOBOCAN) in 2020 for Colombia, with 22.82 cases per 100,000 inhabitants.
27

			

			These results offer valuable quantitative evidence that can be utilized to establish, prioritize, and assess public policies aimed at preventing and diagnosing gastric tumors at an early stage. Therefore, we recommend that the methods used in cities with long-term population registries, such as Bucaramanga and Cali, be employed in the department of Boyacá and Tunja to estimate and carry out continuous and descriptive evaluations of the affected population.

		

		
			Conclusions

			Tunja exhibited incidences akin to those reported by Triana JJ et al., Amaya Lara et al., Arias Sosa et al., and Caicedo A et al. Nevertheless, the disease burden detected in this study was primarily attributed to years of life lost due to premature death (89.1%). This underscores the pressing need to focus on screening, early diagnosis, periodic follow-up, early initiation of treatment, and population registry creation to enhance patient prognosis.
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