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Abstract  

Objective: The aim of this study was to estimate 5-year survival and the burden of cancer in a medium-sized city in 

Southern Brazil. Methods: A cohort study was performed using governmental data of incidence and mortality from 

cancer at Florianopolis/SC, Southern Brazil. Survival rates were performed using Kaplan Meier methods and log-rank 

test to compare curves. Disability-adjusted life years (DALY), years lived with disability (YLD) and years of life lost 

(YLL) and age-standardized rates of each indicator were estimated. Results: Thyroid, prostate and melanoma of skin 

had higher survival rates. Cancers presenting the highest burden, in decreasing order, were thyroid, prostate, breast, 

trachea, bronchus and lung, followed by colon and rectum. Conclusion: The estimates in local level could be help the 

health services to improve their quality. Highest burden was related to thyroid, prostate and breast due to the highest 

survival rates. Other cancer as trachea, bronchus and lung, and colon and rectum had high burden due to mortality.  

Keywords: Cancer; Disease burden; Mortality; Survival; Incidence; Epidemiology; Public health. 

 

Resumo  

Objetivo: Estimar a sobrevida em cinco anos e a carga de câncer em uma cidade de médio porte no sul do Brasil. 

Métodos: Foi realizado um estudo de coorte utilizando dados governamentais de incidência e mortalidade por câncer 

em Florianópolis/SC, Sul do Brasil. As taxas de sobrevivência foram realizadas usando os métodos Kaplan Meier e teste 

de log-rank para comparar as curvas. Anos de vida ajustados por incapacidade (DALY), anos vividos com incapacidade 

(YLD) e anos de vida perdidos (YLL) e taxas padronizadas por idade de cada indicador foram estimadas. Resultados: 
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Tireoide, próstata e melanoma da pele tiveram maiores taxas de sobrevivência. Os cânceres que apresentaram maior 

carga, em ordem decrescente, foram tireoide, próstata, mama, traqueia, brônquios e pulmão, seguidos por cólon e reto. 

Conclusão: As estimativas em nível local podem ajudar os serviços de saúde a melhorar sua qualidade. A maior carga 

foi relacionada à tireoide, próstata e mama devido às maiores taxas de sobrevivência. Outros tipos de câncer, como 

traqueia, brônquios e pulmões, e cólon e reto, apresentaram alta carga devido à mortalidade.   

Palavras-chave: Câncer; Carga de doença; Mortalidade; Sobrevivência; Incidência; Epidemiologia; Saúde pública. 

 
Resumen  

Objetivo: Estimar a sobrevida em cinco anos e a carga de câncer em uma cidade de médio porte no sul do Brasil. 

Métodos: Foi realizado um estudo de coorte utilizando datos de gobierno de incidência e mortalidade por cáncer en 

Florianópolis/SC, Sul do Brasil. As taxas de sobrevivência forram used using os métodos Kaplan Meier e teste de log-

rank para comparar as curvas. Anos de vida ajustados por incapacidade (DALY), anos vividos com incapacidade (YLD) 

e anos de vida perdidos (YLL) e taxas padronizadas por idade de cada indicador foram estimadas. Resultados: Tireoide, 

próstata e melanoma da pele tiveram maiores taxas de sobrevivência. Os cânceres que apresentaram maior carga, em 

ordem decrescente, foram tireoide, próstata, mama, traqueia, brônquios e pulmão, seguidos por cólon e reto. Conclusión: 

Como estimativas em nível local podem ajudar os serviços de saúde a melhorar sua qualidade. A maior carga foi 

relacionada à tireoide, próstata e mama devido às maiores taxas de sobrevivência. Outros tipos de câncer, como traqueia, 

brônquios e pulmões, e cólon e reto, apresentaram alta carga devido à mortalidade. 

Palabras clave: Câncer; Carga de doença; Mortalidade; Sobrevivência; Incidência; Epidemiología; Saúde pública. 

 

1. Introduction  

Cancer is one of the major health problems worldwide. Cancer has taken higher position at the death’s ranking, from 

third to second place in the last years, only behind cardiovascular diseases (Global Burden of Disease Cancer Collaboration et 

al., 2015). However, in high income and some upper-middle income countries, recent evidences have shown that deaths from 

cancer are common causes of deaths in middle age (35 to 70 years), and probably will become the leading cause of death in some 

years (Dagenais et al., 2019). 

In 2008, 12,7 million cases of cancer were diagnosed worldwide. In 2013, that number increased to 14,9 million (Stewart 

& Wild, 2014) and in 2018, up to 17,0 million new cancer cases were diagnosed (Bray et al., 2018). In Brazil, 600 thousand new 

cases were estimated in 2018 (Santos, 2018). If no global interventions are performed, it is expected that in the next two decades, 

mankind will have to deal with 25 million new cases of cancer annually (Stewart & Wild, 2014). 

The upward trend of cancer incidence, associated with other chronic diseases and population ageing is a great challenge, 

particularly for developing countries with insufficient equipment and not adequately organized health systems (Dagenais et al., 

2019; Global Burden of Disease Cancer Collaboration et al., 2015; Santos, 2018; Stewart & Wild, 2014). 

The risk of occurrence and the type of cancer have marked differences between genders, social groups, nationalities, 

locations (Bray et al., 2018). Besides that, the survival after the diagnosis of cancer also is influenced by demographic (Zeng et 

al., 2015) and clinical factors (Parikh-Patel et al., 2017), socioeconomical level (Tervonen et al., 2017) and also by the health 

system coverage (Ellis et al., 2018; Niu et al., 2013; Parikh-Patel et al., 2017). Data about cancer varies in quantity and quality, 

from complete population-based records to the almost complete lack of information, depending on the region (Stewart & Wild, 

2014). 

The adequate management of cancer depends on the existence of information systems, allowing the understanding of 

its occurrence. Before 1990, there were no clear and internally consistent data sources on the global burden of diseases, injuries, 

and risk factors. To address this shortfall, the World Bank and the World Health Organization (WHO) launched the Global 

Burden Disease Study (GBD). GBD uses comparable methods to analyze available information for diseases and injuries that are 

comparable by using standardized metrics (Murray, 1994; Christopher  Murray & Lopez, 2013). Disability-Adjusted Life Year 

(DALY) is the proposed basic measure of overall burden of disease. One DALY represents one lost year of healthy life. This 

health indicator condenses morbidity and mortality into a single measure (Murray & Lopes, 1996). 
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On the other hand, data on cancer survival, morbidity and mortality at national level may not reflect the local reality of 

different communities of a same country. In Brazil, this is particularly important since the demographic and epidemiological 

changes have not been experienced uniformly across states. There are subnational disparities in health indicators and different 

health systems priorities (GBD 2016 Brazil Collaborators, 2018). The allocation of resources to local health systems to cope 

with cancer could be completely inadequate, if it would be based on the mean rates of a larger area, such as national-based 

indicators. In this way, the adaptation and using the GBD method can be useful and should present better results comparing to 

national-based measures. The present study aimed to estimate the survival and burden of cancer in a high-income city in Southern 

Brazil for improving the National Cancer Control Planning. 

 

2. Methodology  

A cohort study was performed to estimate the survival and burden of cancer in the city of Florianópolis, Brazil, in 2008. 

Florianópolis, the state capital of Santa Catarina, is an island located off the Southern Brazilian coast. In 2015, its population 

was estimated at 469,690 inhabitants (Instituto Brasileiro de Geografia e Estatística, 2019). The municipal Human Development 

Index was 0.847 in 2010, ranking third among Brazilian municipalities and the first among Brazilian state capitals (Brasil, 2013). 

All registers from the Population-based Cancer Registry (RCBP – Registro de Câncer de Base Populacional) of residents 

in 2008 were included. RCBP is a systematized information system for collection, storage and analysis of the occurrence and 

characteristics of new cases of cancer at municipal level (Ministério da Saúde, 2012). Florianópolis is one of the 23 Brazilian 

cities with this kind of records (Ministério da Saúde, 2019). Data from deaths attributed to cancer, registered in the Brazilian 

Mortality Information System (SIM – Sistema de Informação sobre Mortalidade) (Ministério da Saúde, 2017) was also included, 

from the same year. For that purpose, the term “neoplasm”, at the International Disease Code (ICD-10) was used to research 

cases (Organização Mundial da Saúde, 1997). 

The collected information was classified by type of cancer according to Soerjomataram (Soerjomataram, Lortet-

Tieulent, Ferlay, et al., 2012; Soerjomataram, Lortet-Tieulent, Parkin, et al., 2012) stratified by age and gender. Non-melanoma 

skin cancer was excluded, because data usually does not reflect reality, due to the high incidence and register difficulties. 

Kaposi’s sarcoma was also excluded, because it is derived from the human immunodeficiency virus (HIV). 

The RCBP allowed to identify the date and cause of death, cross-checked to obtain time of living with the diagnosis. 

People who emigrated from Florianópolis, between 2008 and 2013 were searched. Cross-checking RCBP and SIM databases 

was based on a probabilistic record linkage method, in which the user designates the association rules between two tables, using 

the OpenRecLink software (Kenneth R. de Camargo Jr. & Coeli, 2000; Kenneth Rochel de Camargo Jr. & Coeli, 2015; Coutinho 

& Coeli, 2006). The RCBP variables were registration number, name, date of birth, and mother’s name. SIM variables were used 

to pair data, such as death certificate number, name, date of birth, mother’s name, date of death, cause of death, and city of 

residence. After merging records, a new database was created allowing to proceed the data analysis. Survival time was calculated 

as the interval between the date of diagnosis and the date of death or the end of follow-up. The maximum follow-up period was 

five years, and those who were not located on SIM were considered alive. The date of censorship was the end of the follow-up 

period. 

Overall survival curves estimated the median survival time by the Kaplan-Meier method. The analyses according to 

cancer type were stratified by gender and log-rank test was performed to estimate the difference between the curves. Stata 

Statistical software SE 14.0 for survival analysis was used.  

To estimate the burden of cancer, DALY was estimated by the sum of the Years Lived with Disability (YLD) and the 

Years of Life Lost (YLL). YLD is the result of the burden of the disease, expressed by a standard weight multiplied by the cases 

duration, using incident cases. The weights used were based on the Global Burden of Disease Study (GBD) (C. J L Murray, 
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1994; Christopher J L Murray et al., 2012; Soerjomataram, Lortet-Tieulent, Ferlay, et al., 2012; Soerjomataram, Lortet-Tieulent, 

Parkin, et al., 2012) and stratified according to the following categories: a) diagnosis and initial treatment; b) control; c) pre-

terminal; d) terminal. The “terminal” stage was used if it took less than 60 days between diagnosis and death (Llobera et al., 

2000). All other cases were included as “diagnosis and initial treatment”. 

Duration was based in survival analysis. When estimation of the median survival time from the survival curves was not 

possible due to the low number of deaths, a Microsoft Excel 2007 spreadsheet was created for estimation of probabilities for 

each month during the follow-up period. Based on this spreadsheet, a trend line in a linear regression model was created (Dupont, 

2009). The time when the probability of survival was 50% (median time) was estimated. When it was not possible to estimate 

the median time (for melanoma, thyroid cancer and prostate cancer), duration of the disease was defined as the life expectancy. 

YLL was estimated between the difference of death age and the standardized life expectancy, which was set at 86 years, 

according to GBD (Christopher J L Murray et al., 2012; Soerjomataram, Lortet-Tieulent, Ferlay, et al., 2012). 

DALY, YLL and YLD indicators were estimated by gender, age and disease types. To obtain adjusted rates per 100,000 

population, specific rates by age, gender and disease type were calculated, which were later standardized by using the direct 

method. The standard world population was used as reference (Cancer Incid. Five Cont, 1966).  

This study was approved by the Research Ethics Committee of the Universidade do Sul de Santa Catarina under CAAE 

30834414.5.0000.5369. It is based on ethical principles, according to Resolution no. 466, December 12th, 2012, of the Brazilian 

National Health Council. 

 

3. Results  

During the year 2008 1,339 new cancer diagnosis and 432 deaths were reported in Florianópolis. Table 1 presents the 

incidence and death frequencies, survival rate at 24 e 60 months after the diagnosis, and the duration of disease. Thyroid (15.8%), 

breast (12.8%) and prostate (11.0%) were the most incident cancers. Deaths by cancer were more frequent related to trachea, 

bronchus, and lung (16.0%), colon and rectum (10.4%) and stomach (9.5%) cancers. The best 5-year-survival rates were found 

in thyroid (98.6%), testis (83.7%) and melanoma (83.7%) cancers. The worst 5-year-survival rates were found in other pharynx 

(18.8%), trachea, bronchus and lug (22.5%) and pancreas (23.1%) cancers a. No difference was found in survival rates when it 

was estimated by gender (Log-rank test > 0.05) (data not shown). 
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Table 1. Cancer types, frequencies, weights, and duration used to calculate the YLD. Florianópolis/SC, Brazil. 

Cancer Types 
Incidence Deaths Survival rate (95%CI) Duration 

(years) n (%)  n (%)  24 months 60 months 

Lip and oral cavity (C00-C08) 25 (1.9) 11 (2.5) 64.0 (42.2-79.4) 56.0 (34.8-72.7) 5.36† 

Nasopharynx (C11) 5 (0.4) 3 (0.7) 60.0 (12.6-88.2) 40.0 (5.2-75.3) 3.69 

Other pharynx (C09-10, C12-14) 16 (1.2) 12 (2.8) 43.8 (19.8-65.6) 18.8 (4.6-40.3) 1.61 

Esophagus (C15) 21 (1.6) 12 (2.8) 61.9 (38.1-78.8) 42.9 (21.9-62.3) 2.98 

Stomach (C16) 67 (5.0) 41 (9.5) 50.8 (38.1-62.1) 36.9 (25.4-48.5) 2.03 

Colon and rectum (C18-21) 129 (9.6) 45 (10.4) 73.6 (65.1-80.4) 65.1 (56.2-72.6) 8.10† 

Liver (C22) 25 (1.9) 18 (4.2) 32.0 (15.2-50.2) 28.0 (12.4-46.0) 0.50 

Gallbladder (C23-24) 9 (0.7) 6 (1.4) 50.0 (15.2-77.5) 37.5 (8.7-67.4) 1.67 

Pancreas (C25) 14 (1.0) 11 (2.5) 23.1 (5.6-47.5) 23.1 (5.6-47.5) 0.69 

Larynx (C32) 13 (1.0) 8 (1.9) 58.3 (27.0-80.1) 41.7 (15.3-66.5) 2.62 

Trachea, bronchus and lung (C33-34) 90 (6.7) 69 (16.0) 33.7 (24.1-43.5) 22.5 (14.5-31.6) 0.98 

Melanoma of skin (C43) 49 (3.7) 8 (1.9) 87.8 (74.8-94.3) 83.7 (70.0-91.5) 
Life 

expectancy 

Breast (C50) 171 (12.8) 38 (8.8) 94.2 (89.4-96.8) 77.8 (70.8-83.3) 11.38† 

Cervical uteri (C53) 36 (2.7) 11 (2.5) 83.3 (66.6-92.1) 69.4 (51.7-81.8) 7.92† 

Corpus uteri (C54) 15 (1.1) 5 (1.2) 86.7 (56.4-96.5) 66.7 (37.5-84.6) 8.21† 

Ovary (C56) 15 (1.1) 6 (1.4) 73.3 (43.6-89.1) 60.0 (31.8-79.7) 5.80† 

Prostate (C61) 147 (11.0) 23 (5.3) 91.2 (85.3-94.8) 84.4 (77.4-89.3) 
Life 

expectancy 

Testis (C62) 10 (0.7) 1 (0.2) 90.0 (47.3-98.5) 90.0 (47.3-98.5) 4.05† 

Kidney (C64-66) 35 (2.6) 8 (1.9) 91.2 (75.1-97.1) 79.4 (61.6-89.6) 14.96† 

Bladder (C67) 58 (4.3) 17 (3.9) 81.0 (68.4-89.0) 70.7 (57.2-80.6) 11.14† 

Brain and central nervous system 

(C70-72) 
18 (1.3) 10 (2.3) 55.6 (30.5-74.8) 44.4 (21.6-65.1) 3.44 

Thyroid (C73) 211 (15.8) 3 (0.7) 99.1 (96.3-99.8) 98.6 (95.7-99.5) 
Life 

expectancy 

Hodgkin lymphoma (C81) 5 (0.4) 2 (0.5) 80.0 (20.4-96.9) 60.0 (12.6-88.2) 5.83† 

Non-Hodgkin lymphoma (C82-85, 

C96) 
50 (3.7) 18 (4.2) 70.0 (55.3-80.7) 64.0 (49.1-75.6) 8.33† 

Multiple myeloma (C88, C90) 13 (1.0) 7 (1.6) 76.9 (44.2-91.9) 46.2 (19.2-69.6) 5.93† 

Leukemia (C91-95) 32 (2.4) 14 (3.2) 62.5 (43.5-76.7) 56.3 (37.6-71.3) 5.74† 

Others* 60 (4.5) 25 (5.8) 68.3 (55.0-78.5) 53.3 (40.0-65.0) 5.00† 

Total 1,332 (100.0) 432 (100.0)    

* Others: C17, C26, C30, C38, C40, C41, C48, C49, C51, C55, C57, C60, C69, C74, C76, C80. 

† Estimated duration. 

Source: Authors. 

 

In 2008, all studied cancers were responsible for 15,331.7 DALYs in Florianópolis, representing 3,530.3 DALYs per 

100,000 inhabitants. YLL was responsible for 56.9% of DALY. The relative contribution for DALYs varied according to type 

of cancer. Thyroid, prostate and breast cancers showed greater values of DALY and YLD, while trachea, bronchus and lung, 

colon and rectum and breast cancers, for YLL. The distribution of DALYs and their components according to the type of cancers 

are showed in Table 2. 
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Table 2. Disability-Adjusted Life Years (DALY), Years of Life Lost (YLL) and Years Lived with Disability (YLD) and their 

standardized rates per 100,000 inhabitants according to cancer types. Florianópolis/SC, Brazil.  

Cancer types 
YLD  YLL   DALY 

n Rate*  n Rate*  n Rate* 

Lip and oral cavity (C00-C08) 69.27 15.62 
 

175 38.31 
 244.27 53.94 

Nasopharynx (C11) 10.32 2.50 
 

48 11.27 
 58.32 13.77 

Other pharynx (C09-10, C12-14) 13.65 3.33 
 

91 20.31 
 104.65 23.64 

Esophagus (C15) 28.48 6.76 
 

208 48.66 
 236.48 55.43 

Stomach (C16) 56.68 13.25 
 

437 104.88 
 493.68 118.13 

Colon and rectum (C18-21) 383.95 91.45 
 

726 176.26 
 1,109.95 267.70 

Liver (C22) 4.71 1.11 
 

415 95.78 
 419.71 96.89 

Gallbladder (C23-24) 5.74 1.35 
 

58 13.10 
 63.74 14.45 

Pancreas (C25) 3.44 0.78 
 

435 102.75 
 438.44 103.54 

Larynx (C32) 14.80 3.26 
 

109 25.56 
 123.80 28.82 

Trachea, bronchus and lung (C33-34) 54.07 12.93 
 

1,493 346.08 
 1,547.07 359.01 

Melanoma of skin (C43) 425.68 92.98 
 

309 64.05 
 734.68 157.03 

Breast (C50) 994.96 221.40 
 

595 138.27 
 1,589.96 359.67 

Cervical uteri (C53) 115.77 24.34 
 

145 33.14 
 260.77 57.49 

Corpus uteri (C54) 47.50 10.87 
 

40 12.21 
 87.50 23.08 

Ovary (C56) 37.39 8.41 
 

222 52.21 
 259.39 60.61 

Prostate (C61) 1,506.39 376.20 
 

158 42.53 
 1,664.39 418.73 

Testis (C62) 10.94 2.06 
 

51 10.05 
 61.94 12.11 

Kidney (C64-66) 127.71 31.98 
 

182 45.31 
 309.71 77.29 

Bladder (C67) 145.05 36.17 
 

152 34.84 
 297.05 71.01 

Brain and central nervous system (C70-72) 42.16 10.31 
 

376 84.70 
 418.16 95.01 

Thyroid (C73) 2,226.42 465.19 
 

37 10.02 
 2,263.42 475.21 

Hodgkin lymphoma (C81) 16.02 3.16 
 

60 12.42 
 76.02 15.57 

Non-Hodgkin lymphoma (C82-85, C96) 195.87 43.46 
 

470 95.16 
 665.87 138.62 

Multiple myeloma (C88, C90) 11.40 2.89 
 

94 21.74 
 105.40 24.63 

Leukemia (C91-95) 83.84 22.13 
 

343 99.38 
 426.84 121.52 

Others 40.16 8.82 
 

1,185 269.86 
 1,225.16 278.68 

*Rate per 100,000 inhabitants. Source: Authors. 

 

In relation to the gender, 50.1% (3,559.5 per 100,000 inhabitants) were observed in men and 49.9% (3,553.3 per 100,000 

inhabitants) in women. The highest DALY rates observed in women were thyroid cancer (772.6 per 100,000 women), breast 

cancer (663.7 per 100,000 women) and trachea, bronchus, and lung cancers (321.7 per 100,000 women). The mortality 

component was higher in almost all types except thyroid, breast, and melanoma cancers in women (Figure 1). Among men, the 

highest rates of DALY were found in prostate (940.3 per 100,000 men), trachea, bronchus and lung (410.1 per 100,000 men) 

and colon and rectum cancers (243.6 per 100,000 men). The mortality component was greater in all cases, with the exceptions 

of the prostate, thyroid and melanoma cancers (Figure 2). 
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Figure 1. Standardized DALY rates (per 100,000 inhabitants) and their mortality (YLL) and disability (YLD) components, 

according to cancer types in women. Florianópolis/SC, Brazil.  

 

Source: Authors. 

 

Figure 2. Standardized DALY rates (per 100,000 inhabitants) and their mortality (YLL) and disability (YLD) components, 

according to cancer types in men. Florianópolis/SC, Brazil. 

 

Source: Authors. 

 

According to age, the highest rates were found in groups of 60 to 64 years (521.4 per 100,000 inhabitants), 65 to 69 

years (484.4 per 100,000 inhabitants), and 50 to 54 years (464.8 per 100,000 inhabitants), respectively. The rates distribution by 

age differed by gender. Women have higher rates in age group of 40 to 45 years, while in men, these rates were higher in those 

from 60 to 69 years (Figure 3). 
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Figure 3. Standardized DALY rates (100,000 inhabitants) and their mortality (YLL) and disability (YLD) components due to 

cancer, according to age, globally (A), in women (B) and in men (C). Florianópolis/SC, Brazil. 
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Source: Authors. 
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4. Discussion 

Our results showed three important findings. First, thyroid, breast and prostate cancer showed the highest burden due 

to higher incidence. Second, trachea, bronchus and lung (C33-C34) and colon and rectum (C18-21) showed the highest burden 

due to deaths. Third, National Cancer Control Plans should incorporate local level analysis, especially because of high health 

inequalities in a continental country such as Brazil. 

Cities context should be considered in the analysis on burden of disease. The GBD showed that the top ranked cancers 

by absolute deaths were prostate for males and breast cancer for females (Global Burden of Disease Cancer Collaboration et al., 

2019). However, in Florianópolis, trachea, bronchus and lung (16%) followed by colon and rectum (10.4%) were the top ranked 

cancers by absolute deaths, differing from the Brazilian top ranked at GBD 2019, showing the importance of local level analysis 

for resources allocation, health planning strategies and implementation research for preventing new cases.  

National Cancer Control Plans are an important tool for planning resources allocation and services planning, especially 

in a continental country like Brazil (Strasser-Weippl et al., 2015). Funding for health care has been reduced dramatically in 

Family Health Strategy with the freezing in health expenditure (Constitutional Amendment Number, 2016) in the Unified Health 

System (SUS). Funds, insurance coverage, doctors, health-care workers, resources, and equipment were also very inequitably 

distributed between and within the main regions of Brazil. Scarcity of cancer registries and analysis at local level, including 

initiatives for primary prevention is surely necessary as demonstrated by this study (Strasser-Weippl et al., 2015). 

Thyroid cancer accounted for the highest burden due to cancer in this study. Thyroid cancer incidence increased 95% 

from 1990 to 2013 (Global Burden of Disease Cancer Collaboration et al., 2015). In the 2019 GBD, thyroid was at 28 position 

with no change in YLL. In this study thyroid cancer accounted 475,21 DALYs per 100,000 inhabitants and the survival rate was 

higher than 95%. One reason for this favourable prognosis is the early detection (Chirlaque et al., 2018). However, many cases 

may have been classified as follicular encapsulated variant of papillary thyroid carcinoma. Because of its low risk of 

invasiveness, most of these tumours have been reclassified as non-invasive, reducing its burden (Nikiforov et al., 2016).  

GBD 2019 showed that prostate cancer increased one position in the YLL (12th to 11th position) with a change of 28%. 

In 2017, there were 1.3 million incident cases and 416,000 deaths, generating 7.1 million DALYs, with 88% from YLL and 12% 

from YLD (Global Burden of Disease Cancer Collaboration et al., 2019). Prostate cancer accounted for the second highest burden 

in this study with 418,73 DALYs per 100,000 inhabitants with a 5-year-survival rate of 84.4%. Furthermore, 9% reduction was 

reported in the prostate cancer burden in developed countries and 27% increase in developing countries like Brazil. However, a 

global reduction in its burden related to YLL was reported (Global Burden of Disease Cancer Collaboration et al., 2015). In 

Brazil, age-standardized prostate cancer mortality rates increased since 1980 (Tourinho-Barbosa et al., n.d.), although not 

expressively (Guerra et al., 2017). After 2006, trends towards stabilization was observed (Tourinho-Barbosa et al., n.d.) but the 

absolute number of deaths have been raised (Jerez-Roig et al., 2014). This increased risk of death is related to aging process in 

recent decades in Brazil (Tourinho-Barbosa et al., n.d.).  

Breast cancer accounted for the third highest burden in this study. GBD 2019 showed that it was the third most incident 

cancer with 2 million-incident cases in 2017. It generated 17.7 million DALYs for both sexes, coming 93% from YLL and 7% 

YLD. Globally, 1 in 18 women develop breast cancer over a lifetime. In Brazil, the burden of YLL changed the 31 position in 

1990, to 16 position in 2016 (GBD Brazil Collaborators, 2018). In Florianópolis it is one of highest YLL rate with 138.27 per 

100,000 inhabitants. In women, breast cancer presents highest rates of mortality. The rate was stable between 1990 to 2015, 

around 16.4 per 100,000 women. This stability was observed across the Brazilian states (Guerra et al., 2017). 5-year-survival 

rate observed in this study was similar to the rate in Spain (78,9%) (Chirlaque et al., 2018). Middle age group experienced the 

highest survival rates (Niu et al., 2013) but considering all age groups, improvement in survival rates was observed (Zeng et al., 

2015). 
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Trachea, bronchus and lung cancer accounted for the fourth highest burden in this study. Lung cancer is an emergent 

disease in women and it is known as a very aggressive disease (Chirlaque et al., 2018). Survival rates found in this study was 

higher than those found in Spain (Chirlaque et al., 2018) and similar than those estimated to Brazil in 2005-2009 (Cheng et al., 

2016) but higher than those estimated to 2000-2014 (Allemani et al., 2018). Between 1990 and 2009, all age groups have 

improved the survival rates in the USA but the improvement was higher in younger ages (Zeng et al., 2015). No difference was 

found between gender, but  usually, women have better survival rates (Cheng et al., 2016; Chirlaque et al., 2018; Niu et al., 

2013). The low survival rates in lung cancer patients is attributed to advanced stage at diagnosis. In Brazil differences within 

regions have been observed, even though adjusted by stage at diagnosis. The reason for this difference is not clear (Cheng et al., 

2016). Lung cancer is the second leading cause of death among man and women in the 1990-2015 period, but it has decreased 

in men and it has increased in women (Guerra et al., 2017; José et al., 2017). Both in developed and developing countries, this 

type of cancer presents the highest death rate, as well as the highest YLL, confirmed by our findings. Furthermore, there was a 

burden reduction, which may be attributed to the efforts to prevent and reduce smoking (Global Burden of Disease Cancer 

Collaboration et al., 2015). This cancer had caused 36.4 thousand DALYs in the world in 2016, and the YLL component was 

responsible for 99% of them (Global Burden of Disease Cancer Collaboration et al., 2018). It was the 27th cause in the ranking 

of DALYs (GBD 2017 DALYs and HALE Collaborators, 2018). According to the gender, it is the seventh in women and the 

first in men. Tobacco use and air pollution were the leading risk factors for lung cancer in India in 2016 to which 43.2% and 

43,0% of the lung cancer DALYs could be attributed (India State-Level Disease Burden Initiative Cancer Collaborators, 2018). 

In Brazil, YLL due to lung cancer decreased between 1990 and 2016, but this disease raised from 20 to 13 position the most 

important cause of YLL (GBD Brazil Collaborators, 2018). 1.3% of cancer-related DALYs was attributable to smoking as a 

cause of premature mortality and disability and 2.3% of deaths due to lung cancer (José et al., 2017). In our study, YLL due to 

this type of cancer reached the higher burden with 346.08 DALYs per 100,000 inhabitants. Strategies to improve the tobacco 

control and the air and environmental quality are needed as primary prevention interventions (Cheng et al., 2016) and need to be 

encouraged in National Cancer Control Plans. In Santa Catarina, this cause was responsible for 334.8 DALYs for 100,000 

inhabitants (Traebert et al., 2013), similar values observed in our study.  

GBD 2019 showed 1.8 million incident cases and 896,000 deaths due to colon and rectum cancer. It generated 19 million 

DALYs, which 95% related to YLL, and 5% to YLD. In New Jersey (USA), women had a survival advantage over men for 

colorectal cancer (Niu et al., 2013), but this difference was not observed in Spain (Chirlaque et al., 2018) as well as in the present 

study. We observed survival rates higher than those in Spain (Chirlaque et al., 2018). Besides that, improvements of the survival 

rates especially in young ages were shown in the USA (Zeng et al., 2015). Mortality rates from this cancer have improved in 

male and showed to be stable in women in the period from 1990 to 2015 in Brazil. But in the South and Southeast states higher 

rates were reported (Guerra et al., 2017). Colon and rectum cancer was in 39th position in YLL causes in 1990, and raised to 

19th position in 2016 (GBD Brazil Collaborators, 2018). In 2013, cancer of the colon and rectum caused 15.8 million DALYs 

worldwide, with a rate of 346.7 DALYs per 100,000 people, similar to what was found in this study. Men present higher risk to 

develop this cancer, and its burden is higher in developed as compared to developing countries (Global Burden of Disease Cancer 

Collaboration et al., 2015). In 2016, this cancer was responsible for 17.2 million, of which 97% came from YLLs (Global Burden 

of Disease Cancer Collaboration et al., 2018). In the period of 2007 to 2017, the number of DALY due to colon and rectum 

cancer increased 24.5%, but the rate dropped 6.0%, greater in women (GBD DALYs and HALE Collaborators, 2018). The risk 

of occurrence of colon and rectum cancer has been associated with the consumption of red meat. The number of DALYs increases 

proportionally to the quantity of red meat consumed for all ages (De Oliveira Mota et al., 2019).  

We have to point out some considerations. The increase in incidence of cancer and other chronic diseases, associated 

with the population ageing, has been a serious threat particularly to developing countries, like Brazil. These countries accumulate 
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about 86% of the burden of these diseases due to premature deaths, besides the limitations in their health systems to deal with 

the problem (Global Burden of Disease Cancer Collaboration et al., 2015; Stewart & Wild, 2014). Measuring the local disease 

burden, as proposed here may help to rationalize activities of local health systems, in order to enable better allocation of 

resources, greater effectiveness of interventions and a reduction of risks and damages. Estimation of DALY at local level helps 

to determine the magnitude, transcendence and vulnerability of injuries and diseases (Pereira, 2011; Teixeira, 2010). In this way, 

determining the problem’s extension can contribute to choose better health planning models and to set priorities for investment, 

especially because Brazilian amendment constitutional number 95/2016 that freeze public expenditures on health, need a strategy 

for improving National Cancer Control Plans. 

As strengths of the study, we should mention that the estimative of survival data was obtained from a cancer population-

based registry. Thus, the results will be applicable to the general population and. This analysis has shown to be feasible for 

implementation at local level. The existence of structured databases with information on population-based cancer registries made 

it possible. Another strength is related to the use of real data, rather than modelled data such as used by the GBD in several times. 

Higher rates may be related to the fact that the number of incident cases recorded by the RCBP of Florianópolis in 2008 was 

greater than the number of incident cases estimated for that year (Brasil., n.d.). Additionally, the estimated survival rates were 

also high what have influenced directly in the YLD rates. However, the existence of structured databases to estimate the survival 

and burden due to cancer does not guarantee the existence of all necessary information. On the other hand, a limitation of this 

study was related to the absence of data to staging and monitoring cancer cases, especially in relation to the control of disease. 

We cannot guarantee that all people who dyed was found when we performed the record linkage of dataset used to find the death 

date. Therefore, cancer had to be classified in only two categories for weight assignment, which may have resulted in 

underestimation or overestimation of the burden of disease, since other clinical situations with different weights have not been 

considered.  

Among the various orientations of the Brazilian Ministry of Health focused on the organization of the health system in 

relation to cancer control, two of them deserve special mention. First, the National Cancer Prevention and Control Policy in the 

Health Care Network of People with Chronic Diseases in the scope of SUS, instituted by Ordinance No. 874, of May 16, 2013. 

And in second, the document that redefines the criteria and rules for the organization, planning, monitoring, control and 

evaluation of health practices enabled in specific care in oncology and definition, as defined in Resolution No. 140, February 27, 

2014. Despite the freezing health expenditure by Constitutional amendment number 95/2016, Brazilian National Cancer Control 

Plans should not be restricted to breast cancer, tobacco control and cervical and uterine cancer.  

 

5. Conclusion  

The highest burden was related to thyroid, prostate and breast due to the highest survival rates. Other cancer such as 

trachea, bronchus and lung, and colon and rectum had high burden due to mortality. It is necessary to upstream policies, resources 

allocation and health system planning to deal with great heterogeneities in Brazil. Improving strategies for primary cancer 

prevention, especially controlling overweight and obesity, and consume of red meat is mandatory, because the important role as 

a common risk factor for breast and colom and rectum cancers. 
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