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Highlights:

(1) The studied sample was predominantly male, in their sixties, white, and with 8-10 years of formal education.
(2) Most cases were diagnosed via colonoscopy, with adenocarcinoma being the most common histological type
(grade 2, stage lIA).

(3) Educational level of 8-10 years was more frequent among deceased patients.

(4) The presence of metastasis showed a significant association with the 60-69 and 70-79 age groups.

ABSTRACT

Objective: To describe the epidemiological profile of patients diagnosed with colorectal cancer (CRC) in
the Vale do Taquari region, Rio Grande do Sul (RS), Brazil. Methods: This is a descriptive, retrospective
study based on the analysis of medical records from patients diagnosed with CRC between 2017 and
2021. Descriptive statistical methods were employed. To compare proportions between clinical variables,
such as staging, metastasis, and outcomes, and their associations with sex, age, and educational level,
Pearson’s chi-square test and Fisher’s exact test were applied, as appropriate. Results: The sample
comprised 252 medical records. The study population was predominantly male (59.1%), in their sixties
(38.9%), White (94.4%), with 8 to 10 years of education (51.6%), and with a family history of cancer in
29.8% of cases. Most diagnoses were made via colonoscopy (69.9%), with adenocarcinoma (96.8%),
histological grade 2 (62.3%), and clinical stage IIA (21.9%). Metastases were present in 38.1% of cases.
The most frequently indicated treatment approach was adjuvant therapy (31.4%). An educational level
of 8 to 10 years was proportionally more frequent among fatal cases (X? = 43.9; P = 0.029). The presence
of metastasis showed a statistically significant association in the 60-69 and 70-79 age groups (X = 14.8;
P = 0.022). Conclusion: The epidemiological profile of CRC in the Vale do Taquari region, RS, Brazil was
outlined, underscoring the importance of public policies for timely diagnosis and treatment, as well as the
implementation of effective CRC screening programs.

Keywords: colorectal neoplasms; epidemiology; diagnosis.
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INTRODUCTION

Colorectal cancer (CRC) is one of the most prevalent neoplasms globally, ranking amongst the
leading causes of morbidity and mortality both in Brazil and worldwide. According to the Brazilian
National Cancer Institute (Inca), approximately 40,000 new cases are diagnosed annually in Brazil,
affecting men and women in roughly similar proportions. In 2023, CRC was the second most frequently
diagnosed cancer in the Brazilian population and the third leading cause of cancer-related mortality,
considering primary tumor location across both sexes® In the Southern region of Brazil, incidence
rates are notably high, with estimates of 25.11 cases per 100,000 men and 23.65 cases per 100,000
women?4,

Differences in CRC incidence reflect global disparities tied to socioeconomic development.
Regions with high Human Development Index (HDI) values, such as Northern Europe (33.6 per
100,000 person-years), exhibit significantly higher incidence rates compared to South America (18.5
per 100,000 person-years) and Central America (10.4 per 100,000 person-years)°. However, there has
been a consistent rise in CRC incidence in economically transitioning countries, whereas rates have
stabilized or declined over the past 15 years in developed nations, reflecting advances in prevention
and control strategies®.

CRC etiology involves both genetic, such as hereditary predisposition, and behavioral factors.
The majority of cases are sporadic, resulting from the accumulation of pathogenic variants over
a lifetime. This process is often driven by risk factors such as obesity, sedentary lifestyles, excessive
alcohol consumption, smoking, and diets rich in processed foods and red meats®®. Conversely, regular
physical activity and maintaining a healthy body weight are key protective factors®°.

Clinically, CRC encompasses tumors originating in the large intestine, including the colon and
rectum. Although it is a serious condition, its potential for cure is high when detected early. Many
CRCs begin as benign polyps, which may take 10 to 15 years to progress into malignant lesions,
offering a substantial window for early detection™. In this context, strategies such as regular screening
starting at age 45, as broadly recommended by institutions such as the Centers for Disease Control and
Prevention (CDC), have proven effective in increasing cure rates and preventing disease progression®*?,

In Brazil, early detection strategies include fecal occult blood testing, colonoscopy, and
sigmoidoscopy, particularly for individuals at average risk or those presenting suggestive symptoms.
Nevertheless, the primary approach still relies heavily on awareness of signs and symptoms, as well
as access to diagnostic procedures and timely treatment®. These measures, though critical, face
implementation challenges that impact equity and efficiency in cancer care, particularly in regions
with limited healthcare resources.

The lack of detailed data on the epidemiological profile of CRC patients poses a significant
hurdle to the development of more effective care strategies and targeted public policies. Moreover,
rising incidence rates may reflect weaknesses in the healthcare system, highlighting the need for
improvements in both early diagnosis and treatment!**4, Therefore, this study aims to characterize the
epidemiological profile of CRC patients treated under the Brazilian Unified Health System (SUS) in the
Vale do Taquari region, Rio Grande do Sul (RS), Brazil. By addressing regional particularities, the study
seeks not only to understand the specific needs of this population but also to support the development
of evidence-based strategies to enhance efficiency, equity, and quality in oncological care.

METHODS

Study design:

This research was a quantitative, exploratory descriptive, retrospective study.
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Sample:

A total of 252 medical records of patients with histologically confirmed diagnoses of colorectal
cancer, all users of the Brazilian Unified Health System (SUS), were analyzed.

Selection criteria:

The study included the medical records of patients with a histologically confirmed diagnosis of
colorectal cancer, with the following ICD codes: ICD 10—-C17; ICD 10-C18; ICD 10-C19; ICD 10— C20.
Eligible patients were SUS users treated at the Bruno Born Hospital Oncology Center (COBB) between
January 2017 and December 2021. Records of patients under 18 years of age or with incomplete data
were excluded. All records meeting the inclusion criteria were incorporated into the study, totaling
252 records.

Study period:

Data collection was conducted between October 2022 and September 2023.

Study setting

Data were collected at the Bruno Born Hospital Oncology Center, located in the Vale do Taquari
region of Rio Grande do Sul (RS). The hospital is a regional reference center for the 16th Regional Health
Coordination Office (162 CRS), serving approximately 325,412 inhabitants across 37 municipalities.

Data collection

Patient data were extracted from electronic records within the Tasy system, accessed using a
password provided by the hospital. Patients included in the study had received care between January
2017 and December 2021. Record analysis was performed by a registered nurse, a nursing student,
and two medical students.

A structured data collection form was applied to each record, and the information was
subsequently tabulated in Microsoft Excel. The variables collected included: demographic data
(age, sex, race/ethnicity, marital status, educational level, occupation, place of residence); lifestyle
and risk factors (alcohol use, tabacco use, physical activity, comorbidities, personal cancer history,
family cancer history); diagnosis (neoplasm type, ICD classification, signs and symptoms, diagnostic
method, histological grade, disease stage, metastasis); treatment and outcome (therapeutic approach,
chemotherapy, surgery, radiotherapy).

Statistical analysis

Statistical analysis was conducted employing descriptive statistic methods, presenting absolute
and relative frequencies of the variables. To compare proportions across clinical variables (e.g., staging,
metastasis, outcome) and their association with sex, age, and educational level, Pearson’s chi-square
test and Fisher’s exact test were applied as appropriate. A p-value < 0.05 was considered statistically
significant. Analyses were performed using Jamovi software, version 2.3.21.

Ethical considerations

This study was approved by the Research Ethics Committee of the University of Vale do Taquari —
Univates (approval number: 5.603.239). All individuals involved in medical record review were trained
and signed a confidentiality agreement ensuring the secure handling of patient data.
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RESULTS

The analysis was conducted using data from 252 patient records. Overall, the results describe
the sociodemographic profile, lifestyle habits, and potential risk factors for colorectal cancer, along
with information regarding diagnosis, treatment, and clinical outcomes for the studied sample.

There was a predominance of incident cases among men, accounting for 59.1% of the sample.
The majority of patients were white (94.4%), between 60 and 69 years of age (38.9%), married (63.1%),
and had an estimated educational level of 8 to 10 years of schooling (51.6%) (Tablel).

Regarding alcohol consumption, 46.8% of the medical records lacked documentation, while
46.5% reported no alcohol use. As for tobacco use, 18.3% of patients reported being smokers. Physical
activity was not recorded in 68.7% of records, while 29.8% of the records documented absence of
physical activity. Comorbidities were reported in 60.7% of the sample, with hypertension being the
most frequent (39.3%).

A previous personal history of cancer was present in 7.5% of the sample, with the intestine
being the most frequently affected site (2%). Regarding family history of cancer, an incidence rate of
29.8% was reported, with siblings being the most commonly affected relatives (14.4%) — as detailed in
Table 1.

Table 1 — Sociodemographic profile and potential risk factors among patients diagnosed with
colorectal cancer (n = 252)

Characteristic Number of patients (%)
Sex
Male 149 (59.1)
Female 103 (40.9)
Age Group (years)
20-29 2 (0.79)
30-39 6 (2.38)
40 - 49 17 (6.75)
50-59 41 (16.27)
60— 69 98 (38.89)
70-79 65 (25.79)
80 or more 23 (9.13)

Race/Ethnicity

White 238 (94.4)
Mixed-race 7 (2.8)
Black 6(2.4)
Asian 1(0.4)

Marital Status

Married 159 (63.1)
Divorced 48 (19)
Widowed 42 (16.7)
Other 3(1.2)
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Educational Level (Years of Schooling)

5

Illiterate 13(5.2)
4 —7 years 59 (23.5)
8 — 10 years 130 (51.6)
11 - 14 years 4 (1.6)
15 years or more 40 (15.9)
Not recorded 6(2.4)
Occupation
Retired 130 (51.6)
Farmer 40 (15.9)
Homemaker 13 (5.2)
Other 69 (27.3)
Area of Residence
Urban 162 (64.3)
Rural 90 (35.7)
Alcohol Consumption
No 116 (46.5)
Yes 17 (6.7)
Not recorded 119 (46.8)
Tobacco Use
No 117 (46.4)
Yes 46 (18.3)
Not recorded 89 (35.3)
Physical Activity
No 75 (29.8)
Yes 4 (1.5)
Not recorded 173 (68.7)
Presence of Comorbidities
Yes 153 (60.7)
No 42 (16,7)
Not recorded 57 (22.6)
Type of Comorbidities
Hypertension 99 (39.3)
Diabetes Mellitus 46 (18.3)
Pulmonary Disease (COPD) 13 (5.2)
Other 50 (20.8)
Editora Unijui — Revista Contexto & Saude — ISSN 2176-7114 — v. 25, n. 50, 2025
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Personal History of Cancer

No 89 (35.3)
Yes 19 (7.5)
Not recorded 144 (57.2)

Personal History of Cancer (Site)

Intestine 5(2.0)
Prostate 4(1.6)
Melanoma 2(0.8)
Ovary 2(0.8)
Uterus 2(0.8)
Other 5(2.0)

Family History of Cancer

Yes 75 (29.8)
No 64 (25.4)
Not recorded 113 (44.8)

Family History of Cancer (Degree of Kinship)

Siblings 31 (14.4)
Father 28 (11.2)
Mother 17 (6.8)
Children 5(2.0)

Source: Prepared by the authors.

The most prevalent histological type was adenocarcinoma, accounting for 96.8% of cases.
Among these, 62.3% were classified as histological grade 2 — moderately differentiated. Of this group,
27.4% were rectal cancers, followed by 22.6% located in the sigmoid colon. Regarding cancer staging,
35.1% of medical records lacked this information. Among the records with staging data, 21.9% of cases
were classified as stage IIA. Metastasis was documented in 38.1% of the sample. Colonoscopy was the
most frequently used diagnostic method, reported in 69.9% of cases (Table 2).

Signs and symptoms were recorded in 82.9% of medical records. The most frequently reported
clinical findings included abdominal pain (41.7%), weight loss (37.7%), presence of blood in stool
(29%), hematochezia (25%), diarrhea (24.2%), and changes in stool consistency (17.9%) (Table 2).

Table 2 — Diagnostic characteristics of patients with colorectal cancer (n = 252)

Neoplasm Number of Patients (%)
Rectal adenocarcinoma 69 (27.4)
Sigmoid adenocarcinoma 57 (22.7)

Right colon (ascending) adenocarcinoma 39 (15.1)
Rectosigmoid adenocarcinoma 20 (8)

Other 67 (26.8%)
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ICD-10

c18 184 (73)
C19 9(3.6)
C20 57 (22.6)
c21 2(0.8)
Presence of signs and/or symptoms

Yes 209 (82.9)
No 9(3.6)
Not recorded 34 (13.5)
Diagnostic method

Colonoscopy 176 (69.9)
Imaging (MRI, CT, ultrasound) 24 (9.6)
Surgery 18 (7.2)
Not recorded 34 (13.5)
Histological type

Adenocarcinoma 244 (96.8)
Adenoma 3(1.2)
Squamous cell carcinoma 1(0.4)
Neuroendocrine tumor 1(0.4)
Not recorded 3(1.2)
Histological grade

1 — Well differentiated 18 (7.1)
2 — Moderately differentiated 157 (62.3)
3 — Poorly differentiated 18 (7.1)
No staging 1(0.4)
Not recorded 58 (23)
Disease staging

Stage | 14 (5.6)
Stage IIA 55 (21.9)
Stage IIB 6(2.4)
Stage IIC 1(0.4)
Stage IIIA 8(3.2)
Stage I1B 31(12.3)
Stage I1IC 5(2.0)
Stage IVA 38(15.1)
Incomplete or unstaged 5(2.0)
Not recorded 89 (35.1)
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Presence of metastasis

No 117 (46.4)
Yes 96 (38.1)
Not recorded 39 (15.5)

Source: Prepared by the authors.

The most frequently employed therapeutic approach in the analyzed sample was adjuvant
therapy, recorded in 31.4% of cases. Surgical intervention was performed in 66% of patients, and
chemotherapy was administered in 69.5%. The clinical outcome was death in 17.5% of the study

population (Table 3).

Table 3 — Treatment approaches and clinical outcome in patients with colorectal cancer (n = 252)

Therapeutic approach Number of Patients (%)
Adjuvant 79 (31.4)
Palliative 61 (24.2)
Surgical 55 (21.8)
Neoadjuvant 34 (13.5)
No treatment received 6(2.4)
Not recorded 17 (6.7)
Chemotherapy
Yes 175 (69.5)
No 59 (23.4)
Not recorded 18 (7.1)
Surgery
Yes 166 (66)
No 42 (16.5)
Not recorded 44 (17.5)
Radiotherapy
No 140 (55.6)
Yes 44 (17.5)
Not recorded 68 (27)

Source: Prepared by the authors.

No statistically significant differences were observed for the association between educational
level and cancer staging (X*> = 42; P = 0.22) (Table 4), nor between educational level and presence of
metastasis (X* = 2.37; P = 0.66) (Table 5). However, regarding outcome, an educational level of 8-10
years of schooling was proportionally more frequent among fatal cases (X? = 43.9; P = 0.029) (Table 5).

According to Tables 4 and 5, sex did not present any significant association with staging (X* =
5.36; P = 0.80), metastasis (X2 =0.013; P = 0.90), or clinical outcome (X? = 0.83; P = 0.99).

The presence of metastasis was significantly associated with age groups 60—69 and 70-79 years
(X2=14.8; P=0.022). However, no statistically significant associations were identified between age and
clinical outcome (X2 = 41.3; P = 0.50) or between age and staging (X2 = 43.6; P = 0.84) (Tables 4 and 5).
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Table 5 — Sociodemographic characteristics by presence of metastasis and fatal clinical outcome (n=210)

Characteristic Metastasis X? p-value*  Fatal X2 p-value*
Yes No
Sex
Male 56 68 27
(26.5%) (32.2%) 0.0137 0.907 (12.9%) 0.834 0.997
Female 40 47 18
(19.0%) (22.3%) (8.6%)
Age (years)
20-29 0 (0%) 1 0 (0%)
(0.5%)
30-39 3 3 0 (0%)
(1.4%) (1.4%)
40-49 11 3 5
(5.2%)  (1.4%) 148 0022 (24%) 413 o501
50-59 22 14 10
(10.5%) (6.7%) (4.8%)
60-69 28 52 15
(13.3%) (24.8%) (7.2%)
70-79 26 33 11
(12.4%) (15.7%) (5.2%)
80 or more 5(2.4%) 9 3
4.3%) (1.4%)
(
Education (years)
4-7 22 32 7
(11.1%) (16.1%) (3.6%)
8-10 52 56 29
(26.1%) (28.1%) (14.7%)
2.37 0.668 43.9 0.029
11-14 9(45%) 14 3
(7.0%) (1.5%)
15 or more 6 (3.0%) 7 2
(3.5%) (1.0%)
Illiterate 1(0.5%) 0(0%) 1
(0.5%)

*p-value calculated using Pearson’s chi-square test for heterogeneity of proportions.

Source: Prepared by the authors.
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DISCUSSION

The findings of this study highlight that colorectal cancer (CRC) was more prevalent among men,
White individuals, and those aged 60 to 69 years, aligning with previous reports’*>'® and data from the
Brazilian National Cancer Institute (Inca)™.

The predominance of sexagenarians reaffirms age as a significant risk factor for CRC, attributed
to the progressive accumulation of cellular damage and genetic alterations over a lifetime, exacerbated
by exposure to mutagenic factors such as alcohol consumption, smoking, poor diet, and oxidative
processes. Additionally, aging is associated with immunological dysregulation, impairing the body’s
ability to detect and eliminate tumor cells, which favors neoplastic progression!*®. In this study,
metastasis was significantly associated with the age groups 60-69 and 70-79 years, underscoring the
importance of targeted strategies for early detection and intervention in this specific population.

Men’s lower utilization of healthcare services compared to women may also help explain
the higher incidence and severity of CRC in this group, often diagnosed at more advanced stages'.
Studies such as that by Rohenkohl et al.’, show that men have higher exposure to risk factors, with
alcohol consumption (91.4%) and smoking (70.8%) being particularly prominent, whereas women
demonstrate greater adherence to routine health exams, enabling earlier diagnoses. Furthermore,
female hormones, associated with contraceptive use or hormone replacement therapy, have been
linked to a potential protective effect against CRC%.

Regarding educational level, most individuals had between 8 to 10 years of schooling, a finding
consistent with previous studies such as Rohenkohl et al.’®. This educational bracket was also more
common among deceased patients. Lower education is strongly associated with limited understanding
of risk and protective factors, lower adherence to screening programs, and reduced access to
appropriate oncological treatment, all contributing to late diagnoses and worse prognoses?’. These
findings reinforce the importance of educational strategies and public policies that promote equitable
access to healthcare, aiming to reduce disparities in oncological care and improve clinical outcomes
for this population.

As for lifestyle habits, this study revealed tobacco (18.3%) and alcohol (6.3%) consumption
in the sample, although poor record-keeping in medical charts limited more precise analysis. These
findings are also consistent with literature, which links CRC to behaviors such as smoking, alcohol
consumption, poor diet, and sedentary lifestyle®. Protective factors such as physical activity can reduce
risk by improving insulin resistance and mitigating inflammatory processes?.

In terms of family history, 29.8% of participants had a positive record, with siblings being the
most frequently reported relationship (14.4%). Rohenkohl et al.,’® in a similar study also conducted
in Rio Grande do Sul, found a positive family history of cancer in 43.7% of medical records reviewed.
Family history is a recognized risk factor, and it is estimated that up to one-third of individuals with
CRC have affected relatives, emphasizing the importance of early screening?.

Histological findings identified adenocarcinoma as the predominant type, with the rectum
as the most common site and grade 2 (moderately differentiated) as the most frequent histological
grade. These results are consistent with Pucci et al.?* and with reports from the Inca and the American
Cancer Society**. Colonoscopy was the primary diagnostic method, in accordance with current
recommendations for standard screening in individuals with average and high risk of developing CRC?.

Stage IIA was the most frequently reported disease stage, partially consistent with other
studies”'”. Mello et al. found that 54.88% of CRC cases were diagnosed at stages llI/IV7, suggesting
delayed diagnosis. However, in the present study, such data can be deemed inconclusive due to a
significant proportion of charts lacking stage information.
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Metastasis was documented in 38.1% of records. It is estimated that nearly half of all CRC
patients will develop liver metastases over the course of the disease, significantly impacting pronosis?®.
It is important to note that most records (82.9%) included symptoms such as abdominal pain, weight
loss, blood in stool, hematochezia, diarrhea, and altered stool consistency, indicating that diagnoses
were most often made after symptom onset. These findings stress the importance of early detection,
as identifying and removing precancerous intestinal polyps can prevent disease onset. Early diagnosis,
when followed by appropriate treatment, can increase the five-year survival rate to up to 90% and
significantly reduce mortality?’. In Brazil, there is still no population-wide CRC screening program. The
Ministry of Health currently recommends that individuals with suspected or confirmed CRC or anal
cancer be prioritized for referral to proctologists, with criteria adapted to local healthcare regulations™.

The most common therapeutic approach was adjuvant therapy, followed by chemotherapy and
surgery. According to the American Cancer Society (ACS)%, the choice of therapy depends on disease
staging and the patient’s clinical status. In general, surgery is the standard treatment for stage |-l
CRC and may be complemented by neoadjuvant therapy, to control or reduce tumor size, or adjuvant
therapy, to enhance treatment effectiveness.

The overall death rate corresponded to 17.5% of analyzed records. In 2021, an estimated 22,786
deaths from CRC occurred in Brazil, and in 2023, CRC ranked third in mortality by primary tumor
location for both men and women . A cohort study by Silva et al.?%, with 683 CRC patients reported
a higher mortality rate of 35.7%, with 28.3% of deaths directly attributed to CRC. This percentage
surpasses the 14% found by Almeida et al.%, potentially due to methodological differences or variations
in clinical profiles. Additionally, Muzi, Banegas e Guimardes*® documented a 20.56% increase in CRC-
adjusted mortality rates across Latin America from 1990 to 2019 (Cl 95% 19.75%—21.25%), revealing a
growing and alarming trend. These findings highlight the urgent need for more effective screening and
early treatment strategies, particularly in low- and middle-income countries Where access to oncology
care remains limited.

A limitation of this study was the absence of detailed patient histories in electronic medical
records, which restricted data collection for some variables. This study addressed the epidemiological
profile within a specific period and region of Rio Grande do Sul. Although it only portrays a slice of
the reality, its findings reveal critical insights for its population profile. To achieve a broader and more
precise understanding, continuous investment in research and database improvement is essential.
Furthermore, there is a notable lack of epidemiological studies on CRC in Brazil, especially within the
context of the Unified Health System (SUS), which enhances the relevance of these results. The data
obtained may also be representative of other regions with similar demographic, socioeconomic, and
structural characteristics, particularly in municipalities of similar size. As such, this study may serve as
a comparative reference for future research across Brazil, contributing to broader and deeper analyses
on the subject.

CONCLUSION

The sociodemographic profile of the studied population was predominantly male, aged between
60 and 69 years, White, and with a low level of education. The presence of metastases was significantly
associated with the age groups of 60 to 79 years, highlighting age as a critical risk factor. Furthermore,
family history of cancer and educational level were relevant factors, with lower levels of education
more frequently observed among deceased cases. Most diagnoses were made via colonoscopy, with
adenocarcinomas primarily located in the rectal and sigmoid regions, histologically classified as grade
2 and staged at IIA, with 38% progressing to metastasis. Regarding treatment, the most common
therapeutic approach was adjuvant therapy, including chemotherapy and surgical intervention. These
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findings underscore the urgent need to strengthen public policies related to the diagnoses, treatment,
and screening of colorectal cancer, particularly for high-risk groups such as older men and individuals
with a family history of the disease. Early detection and timely intervention are essential for improving
prognosis and reducing colorectal cancer-related mortality.
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