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Abstract

This study aimed to assess time trends in colorectal cancer incidence from 
1983 to 2012 in Latin America. This was an ecological time-series study 
whose population consisted of individuals aged 20 years or older diagnosed 
with colorectal cancer. Data from population-based cancer registries in Cali 
(Colombia), Costa Rica, Goiânia (Brazil), and Quito (Ecuador), were used for 
rates estimation, while time trends estimations were proceeded by the Join-
point Regression Program. The study showed an increase in colorectal can-
cer incidence in men and women in Cali (2.8% and 3.2%, respectively), Costa 
Rica (3.1% and 2.1%, respectively), and Quito (2.6% and 1.2%, respectively), 
whereas in Goiânia, only women showed an increase in colorectal cancer rates 
(3.3%). For colon cancer, we observed an increasing trend in incidence rates in 
men and women in Cali (3.1% and 2.9%, respectively), Costa Rica (3.9% and 
2.8%, respectively), and Quito (2.9% and 1.8%). For rectal cancer, we observed 
an increasing trend in incidence in men and women in Cali (2.5% and 2.6%, 
respectively), Costa Rica (2.2% and 1%, respectively), and Goiânia (5.5% and 
4.6%, respectively), while in Quito only men showed an upward trend (2.8%). 
The study found increases in colorectal cancer, colon cancer, and rectal cancer 
in four Latin America regions. This findings reflect lifestyle, such as dietary 
changes, following the economic opening, and the prevalence variations of 
colorectal cancer risk factors by sex and between the four studied regions. Fi-
nally, the different strategies adopted by regions for colorectal cancer diagno-
sis and screening seem to influence the observed variation between anatomical 
sites.
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Introduction

Along with the third-highest cancer incidence (excluding non-melanoma skin cancer), colorectal can-
cer is considered a public health problem worldwide, especially in Latin America, ranking as the most 
common digestive system neoplasm in 2020 1. Distribution varies widely between different regions 
of the world according to the level of development. Regions with high human development index 
present the highest incidence rates, varying from 33.6 per 100,000 person-years in Northern Europe 
to 18.5 per 100,000 person-years in South America, and 10.4 per 100,000 person-years in Central 
America in 2020 1. However, evidences suggest growing incidence in countries with economic transi-
tion 2, alongside stabilization or reduction in developed countries’ rates in the last 15 years 3.

Although several studies have analyzed colorectal cancer incidence worldwide, only a few were 
carried out in Latin America 4. Thus, the behavior of this neoplasm incidence in developing countries 
is not well defined. Some studies performed so far have assessed the trend in incidence rates for only 
10 years 4,5 or were conducted 20 years ago 5, besides not assessing the colon and rectal cancer pat-
terns separately 6. Arnold et al. 2 conducted a complete study to date, using the International Agency 
for Research on Cancer (IARC) data from 1980 to 2007, and found three distributions of colorectal 
cancer: increasing incidence and mortality rates in recent decades in countries with rapid economic 
transition, including Brazil, Costa Rica, and Colombia; increasing incidence and decreasing mortal-
ity in high Human Development Index (HDI) countries, including Canada and the United Kingdom; 
and decreases in both rates in countries with very high HDI as Australia, Japan, and France. However, 
the study did not analyze the rates by anatomical site, nor did it include Ecuador among the studied 
countries. Also, Arnold et al.’s study focused on socioeconomic differences between developed and 
developing countries, without considering the political, social, and economic changes within these 
countries throughout the study period. Thus, we aimed to assess time trends in incidence rates for 
colorectal cancer in Cali (Colombia), Goiânia (Brazil), Quito (Ecuador), and Costa Rica from 1983 to 
2012, according to sex and anatomical site.

Methods

Study design and population

We proceeded an ecological time-series study whose population was consisted of individuals aged 20 
to 79 years diagnosed with colorectal cancer reported by population-based cancer registries (PBCR) 
from 1983 to 2012 in Cali (n = 5,528) and Costa Rica (n = 8,595), and from 1988 to 2012 in Goiânia (n =  
3,856) and Quito (n = 2,463). Colorectal cancer incidence in the age group up to 19 years old is very 
low 1, and the majority is genetic-related cancer cases 7,8. Therefore, we focused on adult individuals 
(20+), aiming to raise hypotheses regarding the political, social, and economic changes that could have 
influenced the incidence rates of colorectal cancer.

Data sources

Cancer Incidence in Five Continents (CI5) series, volumes VI to XI, published by the IARC (https://
ci5.iarc.fr/), were the source of data on the number of colorectal cancer cases in each region, year and 
age at diagnosis, and size of at-risk populations. Discrepancies on the size of at-risk population in 
Goiânia between CI5 series and the Brazilian Institute of Geography and Statistics (IBGE) led us to 
work with the IBGE data for 2003 to 2007.

The CI5 data were obtained from each country or region’s PBCR and underwent rigorous quality 
assessment. Four chosen PBCRs met the criteria of the IARC editorial process, attaining high quality. 
They were also the only PBCRs in Latin America with at least 20 years of uninterrupted data.

All data provided by the CI5 were coded according to the International Classification of Diseases 
for Oncology, 3rd edition (ICD-O-3), and converted to the International Classification of Diseases, 
10th revision (ICD-10). This process guarantees the use of the same verifications of validity to all data 
from different regions.
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Data analysis

For each region, crude incidence rates were calculated for colorectal cancer (C18-21), colon cancer 
(C18), and rectal cancer (C19-21) by years, and expressed per 100,000 at-risk person-years, stratified 
by sex. After this procedure, the incidence rates were standardized by age (ASRs) with the truncated 
method, using the world population as the standard, as proposed by Segi et al. 9 and modified by Doll 
et al. 10. Data on colorectal cancer incidence included a proportion of cases with the unknown age 
bracket. To address such issue, a correction factor was obtained via the product of the sum of the 
number of reported cases in a given year, including those with unknown age group and the same 
sum excluding those with the unknown age group 11. Thus, this factor corrected the standardized 
incidence rates of colorectal, colon, and rectal cancer.

The software Joinpoint Regression Program, version 4.5.0.1 (https://surveillance.cancer.gov/
joinpoint/), was used to calculate the average annual percent change (AAPC) for the entire period and 
the annual percentage change (APC) for each follow-up and the respective 95% confidence intervals 
(95%CI), using a t-test to determine whether the AAPCs and APCs differed statistically from zero. The 
adequate log-linear regression models were selected to identify the occurrence of possible inflection 
points where significant changes in the trends had occurred, allowing a minimum number of join-
points necessary to adjust the data when the APCs changed significantly. The best model was selected 
based on the Montecarlo permutation test. Statistical significance was set at p < 0.05.

Results

The study analyzed 20,442 cases of colorectal cancer in four regions of Latin America in the study 
period, of which 5,528 (27%) in Cali, 8,595 (42%) in Costa Rica, 3,856 (19%) in Goiânia, and 2,463 
(12%) in Quito. Figure 1 shows the time trends for colorectal, colon, and rectal cancer according to sex 
in the four regions. Among them, Goiânia showed the highest rates of colorectal cancer (32.2/100,000 
men, and 28.6/100,000 women), colon cancer (19.3/100,000 men, and 17.5/100,000 women), and 
rectal cancer (13.0/100,000 men, and 12.7/100,000 women), whereas Quito presented the lowest 
rates for colorectal cancer (13.9/100,000 men and 14.6/100,000 women), colon cancer (8.6/100,000 
men and 8.9/100,000 women), and rectal cancer (5.4/100,000 men and 5.7/100,000 women) (Table 1).

Table 2 shows trends in colorectal cancer, colon cancer, and rectal cancer according to sex in 
the four regions. The ASRs showed a colorectal cancer increase for both, men and women, in Costa 
Rica (AAPC = 3.1%; 95%CI: 2.7-3.6 and AAPC = 2.1%; 95%CI: 1.5-2.8; respectively), Quito (AAPC = 
2.6%; 95%CI: 1.4-3.9 and AAPC = 1.2%; 95%CI: 0.2-2.3; respectively) and Cali (AAPC = 2.8%; 95%CI: 
2.0-3.6 and AAPC = 3.2%; 95%CI: 1.8-4.6, respectively). In Goiânia, women showed increasing rates 
throughout the period (AAPC = 3.3%; 95%CI: 2.1-4.5).

Regarding the colon cancer trends, we observed a constant increase in ASR in men and women in 
Cali (AAPC = 3.1%; 95%CI: 2.2-4.0 and AAPC = 2.9%; 95%CI: 2.1-3.8; respectively), Costa Rica (AAPC =  
3.9%; 95%CI: 3.1-4.7 and AAPC = 2.8%; 95%CI: 2.2-3.5; respectively), and Quito (AAPC = 2.9%; 
95%CI: 1.2-4.6 and AAPC = 1.8%; 95%CI: 0.6-3.0; respectively). In Goiânia, men and women showed 
an increasing trend without statistical significance (Table 2).

Rectal cancer showed an increasing trend in incidence in men in Cali (AAPC = 2.5%; 95%CI: 1.4-
3.6), Costa Rica (AAPC = 2.2%; 95%CI: 1.4-3.0), Goiânia (AAPC = 5.5%; 95%CI: 3.8-7.3), and Quito 
(AAPC = 2.8%; 95%CI: 0.7-5.0), whereas for women we observed a significant increase in Cali (AAPC =  
2.6%; 95%CI: 1.7-3.5), Costa Rica (AAPC = 1.0%; 95%CI: 0.0-2.1), and Goiânia (AAPC = 4.6%; 95%CI: 
2.7-6.6) (Table 2).
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Figure 1

Time trends in incidence rates of colorectal, colon, and rectal cancer standardized by the world population per 100,000 person-years in Cali (Colombia) 
and Costa Rica from 1983 to 2012 and in Goiânia (Brazil) and Quito (Ecuador) from 1988 to 2012.

ASR: age-standardized rate.
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Table 1

Age-standardized rate (ASR) and average annual percent change (AAPC) for colorectal, colon, and rectal cancer according 
to sex in Cali (Colombia) from 1983 to 2012, Costa Rica from 1983 to 2011, and Goiânia (Brazil) and Quito (Ecuador) from 
1988 to 2012. 

PBCR/Cancer Men Women

Cases ASR * AAPC 95%CI Cases ASR * AAPC 95%CI

Colorectal

Cali 2,448 20.03 2.8 ** 2.0-3.6 3,080 21.7 3.2 ** 1.8-4.6

Costa Rica 4,249 16.9 3.1 ** 2.7-3.6 4,346 14.9 2.1 ** 1.5-2.8

Goiânia 1,775 32.2 2.1 -1.4-5.7 2,081 28.6 3.3 ** 2.1-4.5

Quito 1,088 13.9 2.6 ** 1.4-3.9 1,375 14.6 1.2 ** 0.2-2.3

Colon

Cali 1,415 11.7 3.1 ** 2.2-4.0 1,829 12.9 2.9 ** 2.1-3.8

Costa Rica 2,588 10.2 3.9 ** 3.1-4.7 2,797 9.5 2.8 ** 2.2-3.5

Goiânia 1,061 19.3 1.3 -2.7-5.6 1,201 17.5 2.4 -0.4-5.3

Quito 671 8.6 2.9 ** 1.2-4.6 847 8.9 1.8 ** 0.6-3.0

Rectal

Cali 1,033 8.6 2.5 ** 1.4-3.6 1,251 8.8 2.6 ** 1.7-3.5

Costa Rica 1,659 6.6 2.2 ** 1.4-3.0 1,549 5.3 1.0 ** 0.0-2.1

Goiânia 713 13.0 5.5 ** 3.8-7.3 880 12.7 4.6 ** 2.7-6.6

Quito 417 5.4 2.8 ** 0.7-5.0 528 5.7 0.8 -1.0-2.6

95%CI: 95% confidence interval; PBCR: population-based cancer registry. 
* Expressed in 100,000 person-years and standardized to the world population; 
** Statistically significant (p < 0.05).

Discussion

This study found an upward trend in colorectal cancer, colon cancer, and rectal cancer for both sex 
in Cali, Costa Rica, Goiânia, and Quito during the period assessed. These results are consistent with 
the increase in colorectal cancer incidence reported in other countries in economic transition, such 
as Argentina, Chile, China, Czech Republic, and Slovakia 4,12. Although the incidence increased in 
the four regions of Latin America, it occurred differently between the regions, with Goiânia show-
ing the highest rates, both in men and women (32.2/100,000 men and 28.6/100,000 women). On the 
other hand, Quito showed the lowest rates (13.9/100,000 men and 14.6/100,000 women). Results also 
showed differences in the magnitude of the rates by sex. While women in Cali and Quito exhibited 
higher incidence rates of colorectal cancer, colon cancer, and rectal cancer, in Goiânia and Costa Rica, 
the highest rates were in men. These findings corroborate with the study by Sierra & Forman 4 in 13 
countries of Central and South America from 1985 to 2007, who found higher incidence rates in men 
than in women (male/female ratio between 1 and 1.8:1).

The increasing rates seem to reflect pertinent questions of population aging, resulting from the 
demographic transition over the years in Latin American countries, besides lifestyle changes related 
to economic opening and monetary stabilization in recent decades. This process led to the expansion 
of the consumer market and increased exposure to risk factors for this neoplasm 13. The literature 
shows that the main risk factors for colorectal cancer are lifestyle issues, especially inadequate diet 
(diets rich in red and processed meat) 14 and low consumption of fruits and vegetables 15, physical 
inactivity 16, obesity 17, smoking 18, and alcohol consumption 18. Thus, differences in the prevalence 
of these risk factors may have affected the observed variations in the incidence curve slope for this 
neoplasm in different regions and between the sex.

In Brazil, Mielke et al. 19 assessed the time trend in physical activity from 2006 to 2012 in the 26 
state capitals and the Federal District. The authors used physical activity data in multiple domains 
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Table 2

Incidence trends according to anatomical site and sex in Cali (Colombia) from 1983 to 2012, Costa Rica from 1983 to 2011, and Goiânia (Brazil) and Quito 
(Ecuador) from 1988 to 2012.

Anatomical site */PBCR Sex Trend 1 ** Trend 2 ** Trend 3 ** Entire period **

Period APC 95%CI Period APC 95%CI Period APC 95%CI AAPC 95%CI

Colorectal (C18-21)

Cali M 1983-2012 2.8 *** 2.0-3.6 2.8 *** 2.0-3.6

F 1983-1992 7.2 *** 3.3-11.3 1992-2012 1.4 *** 0.3-2.6 3.2 *** 1.8-4.6

Costa Rica M 1983-2011 3.1 *** 2.7-3.6 3.1 *** 2.7-3.6

F 1983-2011 2.1 *** 1.5-2.8 2.1 *** 1.5-2.8

Goiânia M 1988-1991 -17.6 -34.9-4.2 1991-2005 8.9 *** 6.3-11.6 2005-2012 -1.7 -7.7-4.7 2.1 -1.4-5.7

F 1988-2012 3.3 *** 2.1-4.5 3.3 *** 2.1-4.5

Quito M 1988-2012 2.6 *** 1.4-3.9 2.6 *** 1.4-3.9

F 1988-2012 1.2 *** 0.2-2.3 1.2 *** 0.2-2.3

Colon (C18)

Cali M 1983-2012 3.1 *** 2.2-4.0 3.1 *** 2.2-4.0

F 1983-2012 2.9 *** 2.1-3.8 2.9 *** 2.1-3.8

Costa Rica M 1983-2011 3.9 *** 3.1-4.7 3.9 *** 3.1-4.7

F 1983-2011 2.8 *** 2.2-3.5 2.8 *** 2.2-3.5

Goiânia M 1988-1991 -22.2 -41.1-2.6 1991-2005 9.5 *** 6.4-12.7 2005-2012 -2.8 (-9.7-4.6) 1.3 -2.7-5.6

F 1988-2012 2.4 -0.4-5.3 2.4 -0.4-5.3

Quito M 1988-2012 2.9 *** 1.2-4.6 2.9 *** 1.2-4.6

F 1988-2012 1.8 *** 0.6-3.0 1.8 *** 0.6-3.0

Rectal and anal (C19-21)

Cali M 1983-2012 2.5 *** 1.4-3.6 2.5 *** 1.4-3.6

F 1983-2012 2.6 *** 1.7-3.5 2.6 *** 1.7-3.5

Costa Rica M 1983-2011 2.2 *** 1.4-3.0 2.2 *** 1.4-3.0

F 1983-2011 1.0 *** 0.0-2.1 1.0 *** 0.0-2.1

Goiânia M 1988-2012 5.5 *** 3.8-7.3 5.5 *** 3.8-7.3

F 1988-2012 4.6 *** 2.7-6.6 4.6 *** 2.7-6.6

Quito M 1988-2012 2.8 *** 0.7-5.0 2.8 *** 0.7-5.0

F 1988-2012 0.8 -1.0-2.6 0.8 -1.0-2.6

95%CI: 95% confidence interval; AAPC: average annual percentage change; APC: annual percentage change; F: females; M: males; PBCR: population-
based cancer registry. 
* According to the International Classification of Diseases, 10th revision; 
** Joinpoint Regression Program, version 4.5.0.1 (https://surveillance.cancer.gov/joinpoint/); 
*** Statistically significant (p < 0.05).

(leisure, transportation, occupation, and household) obtained from the Risk and Protective Factors Sur-
veillance System for Chronic Non-Comunicable Diseases Through Telephone Interview (Vigitel). They found 
that time in physically active commuting decreased from 12.9%, in 2006-2008, to 5.8%, in 2009-2012, 
(p < 0.001), with more substantial declines in individuals aged 25-34 years (-16.8%) than in those 
aged 55-64 years (-1.7%) 19. Monteiro et al. 20 found a time trend in the relative contribution of ultra-
processed foods in Brazil’s metropolitan areas in 1986-1987, 1995-1996, and 2002-2003. In the last 
three decades, the authors found that consumption of unprocessed and minimally processed foods 
and processed culinary ingredients has been replaced steadily by consuming ultra-processed foods in 
both high-income and low-income groups 20. The United Nations reported an increased prevalence 
of excess weight and obesity in Latin America, varying from 33.3% and 7.8% in 1975 to 57.7% and 
23.6% in 2015 21.

Meanwhile, each country’s public policies are essential for dealing with the increasing incidence of 
colorectal cancer 22. Identified effective measures for reducing the prevalence of risk factors for this 
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neoplasm are inter-sector approaches, mainly primary prevention such as strengthening food systems 
that simultaneously promote prosperity, equity, environmental sustainability, and health 23. Latin 
America has witnessed experiences such as taxation of soda drinks in Mexico 24, new labeling with 
nutritional traffic lights in Ecuador 25, and the publication of food guides adopting foods classification 
based on their processing level in Brazil 26 and Uruguay 27. However, most commitments assumed 
by public management were not translated into real measures 23. Such reality is evident because the 
prevalent Brazilian dietary pattern includes high consumption of red and processed meats, oils and 
fats, and ultra-processed foods 20.

Besides promoting the change of dietary habits as a public health program, primary preven-
tion efforts should include promoting physical activity, which is a preventive factor for obesity and, 
therefore, a preventive factor for colorectal cancer 17,18,28. According to Continuous Update Project 
(CUP) data from World Cancer Research Fund (WCRF) 29, there is strong evidence that being physi-
cally active decreases colon cancer risk. Physical activity reduces body fatness and, therefore, has a 
beneficial effect on colorectal cancer risk, possibly reducing insulin resistance and inflammatory pro-
cesses 17,18,29. Other mechanisms by which physical activity may reduce colorectal cancer risk include 
stimulating digestion and reducing transit time through the intestine 16,29.

Regional differences in patterns of increasing incidence of colorectal cancer can also be affected 
by the number of screenings for this neoplasm 30. Screening programs for colorectal cancer are 
essential measures to assess the global burden of colorectal cancer 12. Screening may lead to a short-
term increase in incidences of colorectal cancer, through higher detection of prevalent cases, besides 
reducing the long-term incidence of the disease by removing premalignant lesions 12. Thus, differ-
ences in the implementation of screening programs for this neoplasm may explain the variation in 
colorectal cancer incidence in these regions, for example Costa Rica has no national guidelines rec-
ommending colorectal cancer screening 30.

Whereas the Brazilian Ministry of Health has recommended, since 2002, that individuals aged 
over 50 years should have an annual fecal occult blood test. If the result is positive, the recommenda-
tions include a colonoscopy or rectosigmoidoscopy 31. The opportunistic screening model is cur-
rently in operation in the majority of the country 32. However, it is necessary to consider regional 
differences in Brazil when action planning, with a focus on cancer care, considering decentralizing 
these actions to ensure their effectiveness 33,34.

According to the anatomical site, the analysis showed a significant increase of AAPC for rectal 
and anal cancer in Goiânia (5.5% for men and 4.6% for women), whereas, in the other regions, the 
increase was around 2.5%. These results suggest that the increased incidence of colorectal cancer 
in Goiânia correlates with the increasing rectal cancer incidence, since a remarkable rectal cancer 
increase was highlighted in men from 1991 to 2005 (6.4% to 12.7%), followed by a non-significant 
decrease (-2.8%) from 2005 to 2012. Among women, the increase was smaller (2.4%), but constant. 
Malignant neoplasms of the colon and rectum/anus have distinct etiologies 35, and the differences in 
both the prevalence of risk factors and screening and diagnostic strategies could influence the slope 
in the incidence curve in different anatomic sites 35.

The HPV infection is a significant risk factor for rectal and anal cancer development 36. The Bra-
zilian Ministry of Health, in partnership with the Moinho de Ventos Hospital used a cross-sectional 
study, called POP-Brasil, to assess the prevalence of HPV (types, 6, 11, 16, and 18) in 26 state capitals 
and the Federal District in 2016 37. The study included 5,812 sexually active women and 1,774 sexu-
ally active men aged 16 to 25 years, and estimated HPV prevalence using genital and oral samples 
with DNA extraction, followed by genotyping based on PCR amplification and hybridization. The 
estimated overall HPV prevalence in Brazil was 54.6%, and HPV types 16 and 18 – with a high risk of 
epithelial cancer – were present in 38.4% of the population 37. In Goiânia, the estimated HPV preva-
lence was 54.1%, with 35.1% presenting high-risk HPV 37. Evidence in the literature suggests that 
countries with high HPV prevalence have a higher incidence of neoplasms related to this infection 38. 
Another possible explanation for differences observed between the sexes is that the implementation 
of cervical cancer screening programs in Brazil 36 since 1998 may have contributed to the increase 
in the diagnosis of rectal cancer in women, as the female perineal area was frequently examined by 
health professionals 39.
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The different screening and diagnostic strategies adopted in each region may also explain the 
observed variations according to anatomical site. Neoplasms of the colon and rectum have distinct 
characteristics and require different screening methods and diagnosing lesions 40. For example, 
flexible sigmoidoscopy is limited to diagnosing rectal or distal colon cancer, since it does not allow 
visualizing most of the colon during the examination 41,42. Thus, methods of fecal occult blood test-
ing, digital rectal examination, and flexible sigmoidoscopy are targeted to diagnosing rectal cancer, 
whereas for diagnosis of colon cancer, the recommendations include colonoscopy 41,42.

The first limitation of this study was the data from PBCRs, which have inherent secondary data 
problems. Nevertheless, the use of PBCR data that are considered high-quality by the IARC allowed 
generating information that adds knowledge to the field, raising hypotheses on the potential factors 
that could lead to increased incidence of colorectal cancer in Latin American countries. Notably, the 
inclusion in this study of Cali, Costa Rica, Goiânia, and Quito only implies that the findings are not 
necessarily representative of Latin America as a whole. However, the PBCRs in these regions are 
high quality according to the IARC criteria, lending credibility to the data accuracy. Although we had 
found discrepancies in the population of Goiânia, IBGE data corrected this information, by popula-
tion reference.

Although the rectosigmoid junction miss-classification may limit disaggregated analysis by pri-
mary colon sites, the frequency of neoplasms at the rectosigmoid junction is small (2.9%) 43. Thus, 
miss-classification in such a cancer site would poorly influence the estimates. Besides, colon and rec-
tum tumors have distinct etiologies, that can be influenced by social, lifestyle (diet, physical inactivity, 
so on), political, and economic aspects 3,13,29. For example, the practice of physical activity, that plays 
a protective role in colon cancer, but not in rectal cancer 29. Furthermore, this limitation is minimized 
by the fact that we also presented data on colorectal cancer.

Meanwhile, this study displayed essential advantages. As far as we know, this study was the first 
to assess time trends in colorectal cancer according to sex and anatomical sites in different regions of 
Latin America. Our study also assessed the evolution in the incidence rates of colorectal cancer up to 
2012, the most recent period in the data published by the IARC, considering the political, social, and 
economic changes in these countries throughout the period.

The study found increases in colorectal cancer, colon cancer, and rectal cancer in four Latin-
America regions, especially rectal cancer in Goiânia. The findings reflect lifestyle, such as dietary 
changes, following 1980s economic opening in Costa Rica, and the early 1990s in Brazil, Colombia, 
and Ecuador, and the prevalence variations of colorectal cancer risk factors by sex and between the 
four studied regions. Finally, the different strategies adopted by regions for colorectal cancer diagno-
sis and screening seem to influence the observed variation between anatomical sites.

This study findings suggest the need for specific measures to control the risk factors associated 
with colorectal cancer, besides effective screening and control programs for these neoplasms in the 
four countries. These measures can contribute to colorectal cancer incidence control, especially 
among men and women in Goiânia.
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Resumo

O estudo teve como objetivo avaliar as tendências 
temporais na incidência do câncer colorretal entre 
1983 e 2012 na América Latina. Este é um estudo 
ecológico de séries temporais com uma população 
de indivíduos com 20 anos ou mais, diagnosticados 
com câncer colorretal. Foram usados os dados dos 
registros de câncer de base populacional de Cáli 
(Colômbia), Costa Rica, Goiânia (Brasil) e Quito 
(Equador) para estimar taxas, enquanto as esti-
mativas das tendências temporais foram realiza-
das com o software Joinpoint Regression Program. 
O estudo mostrou um aumento na incidência do 
câncer colorretal em homens e mulheres em Cáli 
(2,8% e 3,2%, respectivamente), Costa Rica (3,1% 
e 2,1%, respectivamente) e Quito (2,6% e 1,2%, res-
pectivamente). Em Goiânia, somente as mulheres 
mostraram um aumento na incidência do câncer 
colorretal (3,3%). Para o câncer de cólon, houve 
uma tendência crescente na incidência em homens 
e mulheres em Cali (3,1% e 2,9%, respectivamente), 
Costa Rica (3,9% e 2,8%, respectivamente) e Qui-
to (2,9% e 1,8%). Para o câncer retal, houve uma 
tendência crescente na incidência em homens e 
mulheres em Cali (2,5% e 2,6%, respectivamente), 
Costa Rica (2,2% e 1%, respectivamente) e Goiâ-
nia (5,5% e 4,6%, respectivamente), enquanto em 
Quito somente os homens mostraram tendência 
crescente (2,8%). O estudo encontrou aumentos no 
câncer colorretal, câncer de cólon e câncer retal 
em quatro regiões latino-americanas. Os achados 
refletem mudanças no estilo de vida, como mudan-
ças de dieta, após a abertura econômica, e varia-
ções na prevalência de fatores de risco para câncer 
colorretal de acordo com gênero e entre as quatro 
regiões estudadas. Finalmente, as diferentes estra-
tégias adotadas pelas regiões para o diagnóstico e 
triagem do câncer colorretal parecem influenciar a 
variação observada entre os sítios anatômicos.

Neoplasias Colorretais; Incidência; Estudos de 
Séries Temporais; América Latina

Resumen

El objetivo fue evaluar las tendencias temporales 
en la incidencia del cáncer colorrectal, de 1983 
a 2012, en Latinoamérica. Se trata de un estu-
dio ecológico de series temporales, cuya población 
consistió en individuos con 20 años de edad, diag-
nosticados con cáncer colorrectal. Para las tasas de 
estimación se utilizaron los datos provenientes de 
los registros de cáncer de base poblacional en: Cali 
(Colombia), Costa Rica, Goiânia (Brasil), y Qui-
to (Ecuador), mientras que las estimaciones en las 
tendencias temporales se obtuvieron mediante el 
software Joinpoint Regression Program. El estudio 
mostró un incremento en la incidencia de cáncer 
colorrectal en hombres y mujeres en Cali (2.8% y 
3.2%, respectivamente), Costa Rica (3.1% y 2.1%, 
respectivamente), y Quito (2.6% y 1.2%, respecti-
vamente). En Goiânia, solo las mujeres mostraron 
un incremento en las tasas de cáncer colorrectal 
(3.3%). Para el cáncer de colon, hubo una tenden-
cia creciente en las tasas de incidencia en hombres 
y mujeres en Cali (3.1% y 2.9%, respectivamente), 
Costa Rica (3.9% y 2.8%, respectivamente), y Qui-
to (2.9% y 1.8%). En el caso del cáner rectal, hubo 
una tendencia creciente en la incidencia en hom-
bres y mujeres en Cali (2.5% y 2.6%, respectiva-
mente), Costa Rica (2.2% y 1%, respectivamente), y 
Goiânia (5.5% y 4.6%, respectivamentre), mientras 
en Quito solo los hombres mostraron una tenden-
cia creciente (2.8%). El estudio encontró incremen-
tos en cáncer colorrectal, cáncer de colon, y cáncer 
rectal en cuatro regiones de Latinoamérica. Los 
resultados reflejan un estilo de vida con cambios 
en la dieta, que siguió a la apertura económica, así 
como variaciones en la prevalencia de los factores 
de riesgo de cancer colorrectal por sexos y entre las 
cuatro regiones estudiadas. Finalmente, las dife-
rentes estrategias adoptadas por las regiones para 
el diagnóstico del cáncer colorrectal y su pruebas 
de cribado parece que influencian la variación ob-
servada entre los sitios anatómicos donde surge.

Neoplasias Colorrectales; Incidencia; Estudios de 
Series Temporales; América Latina
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