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Abstract
Background: Colorectal cancer (CRC) is among the five most frequent cancers in Brazil, and Santa Catarina is one of the most affected states. Mortality due to CCR is high. This type of cancer has a poorly explored hospitalization profile in the literature.

Objective: To analyze the temporal trend of hospitalization and mortality due to CRC in Santa Catarina between 2000 and 2017.

Methods: Ecological study of time series with data from the Hospital Information System and Mortality Information System available
in DATASUS. Simple linear regression, confidence interval 95%, p <0.05.

Results: There were 37,513 hospitalizations and 7,809 deaths in the analyzed period. The hospitalization rates showed a tendency to

increase in the state, from 15.72/100,000 in 2000 to 87.53/100,000 in 2017, and in both sexes. The male sex presented the highest

hospitalization rates, from 15.63/100,000 at the beginning to 90.35/100,000 at the end (p < 0.001). Tendency to increase in the age

groups from 30 years in both sexes. The mortality trend presented an increase from 7.92/100,000 deaths in 2000 to 12.86/100,000
in 2017. The same trend was observed in both sexes, female age groups between 40-49 and male age groups between 40-69. Tendency to reduction in the 20-29 age group in females (p = 0.017).

Conclusion: Santa Catarina has a tendency to increase hospitalization and mortality rates in both genders and in young adults. Male
sex has the highest rates of hospitalization and death.
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Abbreviation
CRC: Colorectal Cancer

Introduction
Colorectal cancer (CRC) is among the five most common types
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of cancer, comprising tumors originating in the colon, rectum, and

week of red meat; intake above 30 g of ethanol/day and smoking)

CRC is in third place in the global incidence ranking, being re-

CRC represents a major global and national public health prob-

anus, which mostly start from intestinal polyps [1].

[1,9].

sponsible for more than 1.8 million new cases in 2018 - approxi-

lem due to its high social and economic cost. The epidemiological

and 10.2 cases per 100,000 women. In Brazil, the incidence rate

therefore being the rationale of this investigation. The results may

mately 80% of these occur in the population over 55 years. The
incidence rate according to gender is 9.5 cases per 100,000 men
of CRC also occupies the third place, following breast and prostate

cancer [2]. It is noteworthy that the incidence rate of Brazilians is
high, 16.83 and 17.90 new cases per 100 thousand men and women, respectively [3].

The trend of incidence of CRC around the world varies widely,

profile of hospitalization and mortality regarding this condition is
still little explored in the literature, especially in Santa Catarina,

contribute to increase knowledge in the area and support the implementation of new health practices, especially in primary health

care and specialized services. Thus, we aim is to analyze the tempo-

ral trend of hospitalization and mortality due to colorectal cancer
(CRC) in Santa Catarina between 2000 and 2017.

being essentially associated with differences in the Human De-

Materials and Methods

spectively: the first, with a decrease in incidence and mortality

and an HDI of 0.774, according to the Brazilian Institute of Geogra-

velopment Index (HDI). Three main trend patterns were identi-

This is an ecological study of temporal trends carried out in the

fied and classified according to the highest HDI to the lowest, re-

state of Santa Catarina, which has a population of 7,075,494 people

mortality; and, the third, with an increase in both rates. Brazil is

ization due to colorectal cancer were obtained from the Mortality

2008, the incidence rate of CRC was 14.02/100,000 in men and

of Informatics (DATASUS) - Ministry of Health website (HIS: http://

rates; the second, with an increase in incidence and a decrease in

in this third pattern, which is typical of developing countries [4].
In the state of Santa Catarina, the incidence is also increasing. In

16.37/100,000 in women [5]. Ten years later, the incidence rate
rose to 16.62/100,000 in men and 17.28/100,000 in women [3].

There are few studies related to CRC hospitalization. In the

United States, the number of hospitalizations due to CRC has been
increasing recently, especially in the age groups below 65 years and
decreasing above that age [6].

Mortality due to CRC in the world ranks second among cancers,

comprising 9.2% of deaths. In the distribution by genders, it causes

9.0% of cancer deaths in men and 9.5% in women. In Brazil, CRC is

phy and Statistics (BIGS) (10). Data related to mortality and hospital-

Information System (MIS) and the Hospital Information System
(HIS) respectively, available as public domain on the Department
tabnet.datasus.gov.br/cgi/deftohtm.exe?sih/cnv/nrsc.def;

MIS:

http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sim/cnv/obt10pr.
def), with a copy in Comma Separated Values (CSV) format.

The study population consisted of all hospitalized subjects and

those who died due to CRC in the state of Santa Catarina from 2000
to 2017, aged 20 years or older and notified with cancer according
to ICD-10, C18 (colon), C19 (rectosigmoid junction), C20 (rectum)
and C21 (anal canal).

The calculation of general and specific rates was performed

responsible for approximately 11% of cancer deaths [2] (7.6% in

using BIGS data regarding the number of inhabitants of the state

year between 1996 and 2015 [7] in all Brazilian regions, with the

pitalization and mortality due to CRC in the state of Santa Catarina

males and 9.0% in females) [1]. There is a time trend of increasing
mortality in the country of 7.3% in men and 6.5% in women per
Southern region presenting the highest mortality [8].

Currently, there is an increase in the incidence of CRC in Brazil

related to modifiable risk factors - mainly in more developed regions - including habits related to food and lifestyle (e.g., the con-

sumption of processed meats; consumption of more than 500 g/

according to the 2000 and 2010 census, as well as inter-census estimates. The dependent variables included the general rate of hos-

and the specific rates according to gender and age group by gender
calculated per 100,000 inhabitants. The independent variable was
the year in which the information was collected.

The standardized hospitalization and mortality coefficients

and the simple linear regression method were used to analyze

Citation: Esthefânia de Souza Maciel., et al. “Temporal Trends in Hospitality and Mortality Due to Colorectal Cancer in Santa Catarina from 2000 to
2017". Acta Scientific Gastrointestinal Disorders 4.12 (2021): 34-41.

Temporal Trends in Hospitality and Mortality Due to Colorectal Cancer in Santa Catarina from 2000 to 2017
36

the temporal trends in mortality due to the CRC. The standardized

2000 and 2017.

pendent variable, thus obtaining the model estimated as follows: y

in the analyzed period, with an increase of 4.57 cases per year, from

The standardization of hospitalization and mortality coefficients

highest hospitalization rates, from 15.63/100,000 at the beginning

hospitalization and mortality coefficients were considered as a dependent variable, and the years of the study calendar as an inde= b0 + b1X, where y = standardized coefficient, b0 = average coefficient of the period, b1 = average annual increase and X = year.

due to CRC was performed using the direct method, considering
the population of the State of Santa Catarina from 2000 to 2017 as
the standard population.

According to Resolution 510, approved by the National Health

The general hospitalization rates showed a tendency to increase

15.72/100,000 in 2000 to 87.53/100,000 in 2017 (Figure 1). The
same profile was observed in both genders, with men having the
to 90.35/100,000 17 years later. The female gender presented a

variation in the rates from 15.82/100,000 to 84.72/100,000 in
2017 (p < 0.001) (Figure 2).

In relation to age groups, an increasing trend was observed in

Council on April 7, 2016, the use of information for research pur-

females following 30 years of age. Larger increments were iden-

not require submission to and ethical review by a committee.

at the beginning of the analyzed period and 283.35/100,000 at the

poses from databases whose information is aggregated, without

the possibility of individual identification and public access, does

Results and Discussion

A total of 37,513 hospitalizations and 7,809 deaths due to CRC

was registered in the State of Santa Catarina between the years

tified between 60-69 and 70-79 years. In the latter, there was an

increase of 12.93 cases per year, with a variation of 65.56/100,000
end. The male age groups from 30 years onwards also showed increases, especially those from 60-69 and 70-79 years old, with an

emphasis on the 70-79 years old, with a rate from 89.49 in 2000 to
373.53 in 2017 (β = 20.71) (Table 1).

Figure 1: Trend in hospitalization and mortality rates due to colorectal cancer in Santa Catarina, from 2000 to 2017.
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Figure 2: Trend in hospitalization rates due to colorectal cancer according to gender in Santa Catarina, from 2000 to 2017.
Hospitalization rate
Variable
20-29
30-39

40-49
50-59

General rate

R

9.993

0.263

15.989

34.195

0.923

211.902

0.925

74.132

60-69

150.297

20-29

7.558

70-79
80+

30-39

40-49
50-59
60-69
70-79
80+

0.712

156.942
16.441

0.946

0.927
0.811
0.085
0.863

39.415

0.919

148.045

0.883

68.822

106.408
119.420

0.925

0.893
0.879

Beta coefficient

Confidence interval

P value

Status

-0.622; 0.199

0.291

Not changed

<0.001

Increased

Male age group
-0.211
0.701

3.056
8.113

16.261
20.706
12.170

Female age group
-0.047
0.935

3.804
6.593

10.239
12.933
6.268

0.335; 1.607

0.001

2.382; 3.731

<0.001

16.204; 25.208

<0.001

6.645; 9.581

12.774; 19.748
7.510; 16.830
-0.341; 0.246

<0.001
<0.001

Increased

Increased

<0.001

4.463; 8.073

Increased

<0.001

7.507; 12.971
9.294; 16.573

Increased

Not changed

<0.001

5.155; 8.073

Increased

0.736

0.645; 1.225
2.942; 4.666

Increased

<0.001
<0.001
<0.001

Increased
Increased
Increased
Increased
Increased

Table 1: Hospitalization rate related to colorectal cancer in Santa Catarina according to gender and age groups, from 2000 to 2017.
Citation: Esthefânia de Souza Maciel., et al. “Temporal Trends in Hospitality and Mortality Due to Colorectal Cancer in Santa Catarina from 2000 to
2017". Acta Scientific Gastrointestinal Disorders 4.12 (2021): 34-41.

Temporal Trends in Hospitality and Mortality Due to Colorectal Cancer in Santa Catarina from 2000 to 2017

The mortality trend due to CRC in Santa Catarina increased the

38

In relation to age groups, a reduction in the mortality rate

rate by 0.32 per year (p < 0.001), varying from 7.92/100,000 deaths

(β = -0.02) between 20 and 29 years was identified in females.

a greater increase, 0.40 per year (Figure 3).

to 6.54/100,000 at the end (Table 2).

in 2000 to 12.86/100,000 in 2017 (Figure 1). The same trend is ob-

served in genders with similar rates, with the male gender showing

In the 40-49 age group, there was a tendency to increase from

3.54/100,000 deaths related to CRC at the beginning of the period

Figure 3: Trend in mortality rates due to colorectal cancer in Santa Catarina according to gender, from 2000 to 2017.
Variable
20-29

30-39
40-49

50-59

60-69

70-79

General rate
0.411

1.456
4.724

12.36

31.235

71.006

R

0.303

Not changed

0.708

0.394

0.186; 0.601

0.001

Increased

0.011
0.551

0.707

0.450

30-39

1.564

0.250

4.993

0.556

0.694

50-59

11.717

0.192

80+

104.769

0.053

60-69
70-79

22.616
52.248

Status

-0.042; 0.0144

0.248

40-49

P value

-0.014

120.118
0.330

Confidence interval

Male age group

0.257

80+

20-29

Beta coefficient

0.022
0.428

0.001
0.140

0.850

0.941

1.561

Female age group

-0.043; 0.045
0.028; 0.252

0.400; 1.301

-0.050; 1.932

0.965
0.018

0.001

0.061

Not changed
Increased

Increased

Not changed

-1.665; 4.786

0.320

Not changed

-0.063; 0.022

0.317

Not changed

-0.023

-0.040; -0.005

0.055

-0.093; 0.203

0.444

Not changed

0.169

-1.506; 1.844

0.833

Not changed

-0.021
0.163

0.017
0.467

0.074; 0.253

0.406; 0.441

-0.056; 0.990

0.017
0.001

0.932
0.076

Decreased
Increased

Not changed
Not changed

Table 2: Mortality rate related to colorectal cancer in Santa Catarina according to gender and age groups, from 2000 to 2017.
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There was a trend towards an increase in males in the 40-49,

50-59 and 60-69 age groups, with higher rates in the latter, with

28.53/100,000 deaths by CRC in 2000 to 38.58/100,000 in 2017
(β = 0.85) (Table 2).

When analyzing the general trend of hospitalization due to CRC

in Santa Catarina, there was a considerable increase in rates between 2000 and 2017. Similarly, data from the Global Cancer Observatory (GLOBOCAN) show an increase in the number of new

39

close to the Brazilian standard also demonstrated an increase in
hospitalization rates and incidence due to CRC in both genders and

age groups [17]. The increase in the hospitalization trend in both

genders and age groups of individuals over 30 years old may be
associated to risk factors related to food and lifestyle (e.g., the con-

sumption of red meat, alcohol, and tobacco) which are present in
developed regions [1,9].

Here we showed a tendency to increase the mortality rate dur-

cases of CRC, with 1,234,000 new cases registered in 2008 and a

ing the analyzed period in the state of Santa Catarina. GLOBOCAN

hospitalization rates in countries in economic transition, such as

increase in mortality is mainly described in Eastern European

total of 1,849,518 in 2018 [11,12]. Recent international studies
also demonstrate an increase in both CRC-related incidence and
Brazil [4,12]. However, a Spanish study conducted by Darba., et al.

showed a reduction in the number of hospital admissions due to

the CRC [13]. The divergences found between these studies can
be explained by the different stages of economic development in
which the countries mentioned above are. In this sense, a study

carried out in 2017 by Arnold and colleagues shows that the coun-

tries with a lower HDI present higher incidence and mortality rates
due to CRC [4].

In the present study, there was a tendency to increase hospi-

talization in both genders, with greater increases related to men.

Interestingly, in the United States the average hospitalization rate
between 2006-2010 was 83/100,000, with higher rates among

women [14]. A retrospective analysis carried out in China showed

a tendency to increase hospitalizations due to CRC in both genders,
but with a female predominance [15], as a recent Brazilian study

[16]. According to the National Cancer Institute, the same increase

pattern occurred in CRC incidence rates in Brazil over 10 years,
from 13/100,000 in men and 15/100,000 in women in 2008 [5] to

16.83/100,000 in men and 17.90/100,000 in women in 2018 [3].
In the state of Santa Catarina, the incidence also increased in both
genders in the same period [3,5].

Regarding the age groups, the data obtained in the present

study demonstrate similar values in hospitalization rates in all age
groups from 30 years old, for both genders, with greater increases
in rates between 60-69 and 60-79 years. This conclusion contrasts

with the results obtained in an American study that showed a significant decrease in the number of hospitalizations due to CRC, but

with a greater proportion of patients under 40, 40-49 and 50-65
years [6]. In contrast, patients from a European country with HDI

data show an increase in CRC mortality worldwide, accounting

for 8% of cancer deaths in 2008 and 9.2% in 2018 [11,12]. The
countries, Latin America and Asia [4]. Recently, studies carried out
in Brazil also show increased time trends in the general mortal-

ity rates due to CRC, with higher numbers observed in South and
Southeast regions [7,8]. In a previous period, Santa Catarina, had
already shown a time trend of increased mortality related to CRC
[18].

In the current study, the trend of increasing mortality rates was

also observed in both genders, which presented similar values al-

though with a greater increase in males. Arnold., et al. analyzed the

trends in colorectal cancer in several countries and identified the
greatest increase in new cases in males from Brazil [4]. Another

study carried out in a Brazilian Southern state, likewise demon-

strated an increasing trend in mortality rates for both genders,
with higher rates in the male population [19], corroborating the
results found here. According to Oliveira., et al. Santa Catarina was
the only state to demonstrate - only among men - a mortality rate

due to CRC higher than that of South America [9], even though

studies in Europe and the United States have shown a reduction in
this demographic index [20,21].

Knowing that CRC is one of the cancers most positively associ-

ated with socio-economic development, the increase in mortality
in Brazilian South and Southeast regions are consistent with this

information and may be related to risk factors typical of developed
regions and that are also present in these areas [8,22]. The same
was seen in South America, where countries such as Brazil, Uru-

guay, and Argentina, which have the highest HDI, also presented

the highest incidence rates [23]. This may be related not only to
the possibilities of access to health services but also to risk factors
related to the disease, which may contribute to the development
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of CRC, such as age over 50 years; the presence of a family history

indicators: gender and gender-related age group. The male gender

history of malignancy [1,24]. Importantly, around 25% of cases are

the age of 30 in both genders. The mortality trend is increased in

of bowel cancer; the presence of inflammatory bowel disease or
hereditary diseases; obesity; type 2 diabetes mellitus and a past
due to a hereditary factor [25].

According to the data obtained in this study, a reduction in

mortality rates in females in the 20-29 age group and an increase

shows the largest increases in hospitalization and mortality rates

in the period. The trends of increase in hospitalization occur from
the age group between 40-49 years in women and 40-69 years in
men.

This tendency to increase hospitalization and mortality evi-

in 40-49 years were observed. In males, there was an increase in

denced in the present study demonstrates the need to institute an

another study carried out in Santa Catarina in 2010, with a ten-

sion in the growing trend observed in the variables, leading to a

mortality between 40-49, 50-59 and 60-69 years, with the greatest

increase in the latter age group. Similar results were presented in
dency to increase mortality due to CRC in both genders and more
advanced age groups, despite the difficulty in analyzing mortality
in younger age groups due to the occurrence of coefficients with
zero values in these ranges [18]. The same occurred in the present

study. Differently, studies carried out in developed countries show

effective screening program for CRC in the population and greater
access to health services. In the future, this may lead to an inverreduction in these rates, as observed in countries with a high HDI.
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