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Abstract
Background and objectives: Obesity is a chronic metabolic disease associated with the development of several other diseases, 
including cancer. The present study aims to evaluate the eating habits, physical activity, and clinical profiles of colorectal can-
cer (CRC) patients with overweight/obesity.

Methods: A cross-sectional study was conducted with data collected from the medical records of patients diagnosed with CRC 
(n = 41) from June 2019 to June 2022. Additionally, a questionnaire (n = 35) was applied to gather information on eating habits 
and physical activity. The data were subdivided into two groups of CRC patients: eutrophic and overweight/obesity. The results 
were presented as frequency distribution in percentage (%), mean ± standard deviation, or median and interquartile range.

Results: All patients presented adenocarcinoma-type; most were in stages 3 and 4 and underwent surgery and chemotherapy. 
The overweight/obesity group showed a higher prevalence of metastasis, recurrence, and death compared to the eutrophic 
group. Ninety-six percent of patients demonstrated the need to reevaluate their eating habits, and the overweight/obesity 
group presented a significantly lower consumption of vegetables. Walking was the most commonly practiced physical activity 
both before and after diagnosis. However, both groups experienced a reduction in physical activity after CRC diagnosis, espe-
cially in the overweight/obesity group, in which both the frequency (p = 0.001) and duration of physical activity (p = 0.0005) 
significantly decreased.

Conclusions: Overweight/obese individuals are associated with a worse clinical profile, which can be associated with un-
healthy habits, low consumption of vegetables, and low 
physical activity.
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Introduction
Colorectal cancer (CRC) ranks as the second most common cancer 
with the highest incidence in both men and women worldwide; it 
represents more than 10% of the global cancer burden (http://gco.
iarc.fr/today; https://www.who.int/health-topics/cancer). In Brazil, 
INCA data estimate 45,630 new cases of CRC each year from the 
2023–2025.1

CRC is a multifactorial disease. The main risk factors are age 
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(≥50 years), overweight, obesity, sedentary lifestyle, and con-
sumption of unhealthy foods, such as low consumption of fruits, 
vegetables, and dietary fibers, or high consumption of processed 
meats and red meats. Furthermore, an individual’s genetics, ex-
posure to ionizing radiation, family history, previous presence of 
bowel, ovarian, uterine, or breast cancer, smoking, and excessive 
alcohol consumption significantly contribute to the development 
of this type of tumor (http://gco.iarc.fr/today).2,3

Obesity is a multifactorial disease characterized by an excess of 
adipose tissue concerning lean mass.4–6 Additionally, in individu-
als with obesity, insulin resistance, hyperinsulinemia, hyperglyce-
mia, dyslipidemia, chronic low-grade inflammation and oxidative 
stress factors often occur7–9 and contribute to carcinogenesis.10–12

Hyperinsulinemia can promote proliferation and inhibit apop-
totic mechanisms in cancer cells.13–15 Additionally, in chronic low-
grade inflammation, unbalanced levels of cytokines with increased 
levels of proinflammatory adipokines and decreased levels of anti-
inflammatory adipokines are observed,5,15 which can contribute to 
tumor development.16

Maintaining healthy eating habits, with a balanced diet rich in 
fruits and vegetables and a low intake of processed foods, foods 
rich in carbohydrates and fats, and red meats, contributes to pre-
venting the development of overweight and obesity as well as can-
cer.15,17–19

In 2018, in its latest project to update the evidence assessment 
(Diet, Nutrition, Physical Activity, and Cancer: A Global Perspec-
tive), IARC (http://gco.iarc.fr/today) concluded that several results 
corroborate that physical activity is directly associated with a de-
crease in the risk of CRC development.20 In addition to regular 
physical activity, avoiding sitting for an extended period can pro-
tect against CRC.21

Physical activity increases intestinal motility and decreases gas-
trointestinal transit time, thus reducing mucosal exposure time to 
carcinogens.3,22 The body’s antitumor immune defenses are im-
proved by physical exercise, which increases the number and ac-
tivity of macrophages and lymphocytes.23 Furthermore, repeated 
physical activity contributes to defense against free radicals.22,24

Given the context of increased obesity and the interrelation-
ship between obesity and CRC, as well as the influence of eating 
habits and physical activity on obesity and tumors, the objective 
of the present study was to evaluate the eating habits, physical 
activity, and clinical profiles of CRC patients with overweight/
obesity.

Materials and methods

Type of study, population, and place of study
This article is a cross-sectional study using a quantitative approach 
with convenience samples. The data were collected from partici-
pants diagnosed with CRC between June 2019 and June 2022 at 
the Sinop Cancer Center (CECANS) in Sinop, Mato Grosso (MT), 
Brazil.

The research participants were recruited from CECANS. CE-
CANS has been selected for over 14 years as a treatment center 
for cancer patients and a reference in cancer treatment, addressing 
the demand of patients from Sinop and 32 other cities in the MT 
and southern Pará states. The CECANS has a specialized multi-
disciplinary team that offers clinical oncology, chemotherapy, and 
palliative care services.

The city of study, Sinop, is located in the north of MT state, 
has 196,067 inhabitants, and is classified as one of the four larg-

est cities in MT (https://censo2022.ibge.gov.br/panorama/?utm_
source=ibge&utm_medium=home&utm_campaign=portal).

All the collected data originated from patients assisted by pri-
vate agreements and private health plans. Data were collected 
during weekly visits to CECANS through reading, analysis, and 
electronic recording in Excel spreadsheets. The identities of the 
participants evaluated in the research were kept confidential.

Given the declaration of the World Health Organization (WHO) 
on January 30, 2020, the outbreak of the disease caused by the 
coronavirus disease 2019 (COVID-19) was considered a Public 
Health Emergency, and sanitary measures were adopted.

The selection of CRC for the research is related to the increas-
ing incidence of this type of neoplasia in Mato Grosso, similar to 
national and international indices.

Inclusion criteria
Patients diagnosed with CRC between June 2019 and June 2022 
received treatment at CECANS in Sinop-MT, and were aged 18 
years or older.

Exclusion criteria
Patients diagnosed with CRC due to metastasis from other types 
of cancer and patients with recurrence of other types of cancer in 
the years evaluated. These conditions were excluded to avoid the 
influence of other types of cancer on the results.

Data collection procedures

Data collection from medical records
The collection of clinical and epidemiological data was performed 
through the analysis of medical records provided by the oncologic 
health team. The following data were collected and analyzed: year 
of entry, age, gender, marital status, city and state of residence, nat-
uralness, ethnicity, body weight, height, body mass index (BMI), 
smoking status, alcohol consumption, type of colorectal tumor di-
agnosed, type of treatment (chemotherapy, radiotherapy, surgery), 
antineoplastic drug used, tumor stage, presence of metastasis, 
clinical prognosis, presence of other diseases such as diabetes mel-
litus (DM) and systemic arterial hypertension (SAH), and other 
medicines used (e.g., adjuvant drugs and metformin).

The process of obtaining the free informed consent form 
(FICF)
During this stage, patients were informed about the research pro-
ject, and the FICF was provided. If the patient expressed interest in 
participating, the signed FICF was obtained, and the questionnaire 
was applied.

Questionnaire application
A questionnaire with 20 questions from the Food Guide: how to 
have a healthy diet - Ministry of Health.25 Question 17 was adapt-
ed by adding the type of physical activity performed (e.g., gym, 
walking, cycling), intensity (mild, moderate, intense), and duration 
(minutes/hours per day). Two additional questions were added to 
the original questionnaire: question 19 asked whether the patient 
has comorbidities (such as DM, dyslipidemia, or cardiovascular 
disease such as SAH), and question 20 asked whether the patient 
is taking metformin. This was necessary to achieve the objectives 
of the research.

All patients admitted to CECANS from June 2019 to June 2022 
and met the inclusion criteria were invited to participate in the 
study and to answer the questionnaire.
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Groups of patients
The data of CRC patients were divided into two groups:
•	 Eutrophic Group: CRC patients with a BMI ≥ 18.6 and ≤ 24.9 

kg/m2;
•	 Overweight/Obesity Group: CRC patients with a BMI ≥ 25.0 

kg/m2.

Risks and benefits
The risks associated with the application of the questionnaire in-
cluded discomfort and shame, particularly when participants did 
not understand the questions about eating habits and physical ac-
tivity. To minimize these problems, the researcher allowed the par-
ticipants to express their doubts, pause the filling process, or stop 
answering the questions. Regarding the handling of medical re-
cords, potential risks included patient loss and possible damage. To 
avoid these problems, medical records were manipulated only at 
CECANS, and no materials, such as water, coffee, or other foods, 
were consumed locally.

As a benefit, the research participants contributed indirectly to 
the survey of data, aiding in a better understanding of the preva-
lence and influence of overweight and obesity, as well as the im-
pact of eating habits and the practice of physical activities on the 
development of CRC. Participants also directly received guidance 
on healthy eating.

Data analysis
The data were tabulated and analyzed using descriptive analysis 
in the Microsoft® Excel® Software Spreadsheet (Office 365). The 
data are presented as the mean ± standard deviation (SD) or per-
centage (%). Statistical evaluation was performed using Student’s 
t test (parametric test, unpaired), the Mann–Whitney test (nonpara-
metric test, unpaired), or the Wilcoxon test (nonparametric test, 
paired) for the quantitative analysis of continuous variables. The 
chi-square test (χ2) or Fisher test was used to analyze categori-
cal variables. The analyses were carried out using the GraphPad 
Prism® 8 program. The minimum acceptable significance level 
was p < 0.05.

A 2 × 2 contingency table was constructed with data related to 
exposure: Eutrophic versus Overweight/Obesity and events (e.g. 
metastasis vs. no metastasis). The odds ratio (OR) and the 95% 
confidence interval (CI) were calculated.

Ethical aspects
The ethical aspects were considered following Resolution 466/12 
of the Brazilian Ministry of Health, which outlines regulatory eth-
ics standards for research involving human beings. The project 
was executed only after authorization was obtained from the Medi-
cal Ethics Committee of CECANS and approval from the Ethics 
Committee on Research with Human Beings under process num-
ber 4,392,751. All participants provided written informed consent 
in accordance with the Declaration of Helsinki.

Results

Epidemiological profile of CRC patients according to BMI 
range
The data were collected from 41 participants: 3 patients were di-
agnosed in 2019 (7.3%), 11 in 2020 (26.8%), 11 in 2021 (26.8%), 
and 16 in 2022 (39%).

Regarding the BMI range, it was observed that 13 CRC patients 
were eutrophic (31.7%), and 28 were overweight/obese (68.3%), 

demonstrating the high percentage of patients with CRC present-
ing a BMI ≥ 25 kg/m2. Moreover, as expected, body weight and 
BMI were significantly higher in the overweight/obesity group 
compared to the eutrophic group (p < 0.0001 and p < 0.0001, re-
spectively) (Table 1).

Furthermore, the findings indicated that the average age of 
the patients was 48 years, with the predominant age group being 
young adults aged between 25 and 44 years, comprising 43.9% of 
the patients. According to gender, the total number of men (n = 
25, 61%) exceeded the number of women (n = 16, 39%). Regard-
ing marital status, it was observed that most patients were married 
(90.2%), and the highest percentage (46.3%) were of Hispanic eth-
nicity. Furthermore, it was observed that the majority were Sinop 
residents (39%) (Table 1). No statistical difference was observed 
in these variables (Table 1).

Staging and therapeutic profile of CRC patients according to 
BMI range
All patients were diagnosed with the CRC adenocarcinoma type, 
with 17% classified as tumor stage 2, 51.2% as stage 3, and 31.7% 
as stage 4. Of patients, 66.7% had a family history of cancer, 53.8% 
in the eutrophic group, and 71.4% in the overweight/obesity group. 
The majority of patients affirmed that they do not consume alco-
hol and smoke. Most patients underwent combined surgery and 
chemotherapy (85.4%), received treatment with 5-fluorouracil and 
calcium folinate, and received adjuvant treatment with dexametha-
sone and ondansetron (Table 2). About 31.7% presented with me-
tastasis, and 22% (n = 9) died (Table 3).

Considering the TNM classification, which serves to verify the 
depth (T), the number of lymph nodes affected (N), and the ex-
tent of distant metastasis (M), it was observed that, concerning the 
tumor stage, the majority of patients were in stage 3 (61.5% in 
the eutrophic group and 46.4% in the overweight/obesity group) 
(Table 2). The tumor stage was also evaluated by dividing patients 
into two subgroups: tumor stages 1 and 2 and tumor stages 3 and 
4. The most significant difference in prevalence between the two 
groups was observed for tumor stages 3 and 4 (eutrophic, n = 11, 
84.6%; overweight/obesity, n = 23, 82.1%; p = 0.99) (Table 2).

Among the most commonly used chemotherapy drugs (Table 
2), 5-fluorouracil and calcium folinate were used by 100% of the 
patients in the eutrophic group, followed by oxaliplatin, which 
was used by 77% of the patients. In the overweight/obesity group, 
5-fluorouracil and calcium folinate were used by 92.8% of the 
patients, followed by oxaliplatin (50%), bevacizumab (39.3%), 
irinotecan (35.7%), and cetuximab (14.2%). For adjuvant drugs, 
dexamethasone and ondansetron were used for both groups. There 
was no significant difference in any of the variables analyzed.

Clinical profile and prognosis of CRC patients according to 
BMI range
Regarding other comorbidities, Table 3 shows that one patient in 
each group was diagnosed with DM (p = 0.54). Regarding SAH, 
there were 4 (30.8%) patients in the eutrophic group and 7 (25%) 
patients in the overweight/obesity group (p = 0.33).

Regarding the presence of metastasis (Table 3), it was observed 
that the eutrophic group tended to have fewer patients with metas-
tasis (n = 3, 23%) compared to the overweight/obesity group (n = 
10, 35.7%); however, there was no statistical difference between 
the groups. In total, 31.7% of all included CRC patients had metas-
tasis. Both groups presented an incidence of affected lymph nodes. 
Evaluating the incidence of recurrences (relapse) it was observed 
that overweight/obesity patients were more affected (n = 7, 25%) 

https://doi.org/10.14218/CSP.2023.00009S


DOI: 10.14218/CSP.2023.00009S  |  Volume 2 Issue 4, December 2023 217

Carneiro P.B.F. et al: Nutritional-clinical profile of CRC patients Cancer Screen Prev

Table 1.  Distribution of patients with colorectal cancer according to the eutrophic and overweight/obesity groups, and according to the sociodemo-
graphic characteristics of patients in the years 2019–2022

Variable Eutrophic Overweight/Obesity Total p

 n (%)  13 (31.7)  28 (68.3)  41 (100)  –

 Body weight (mean ± SD)  65.5 ± 8.5  81.8 ± 15.1***  73.5 ± 16.6  <0.0001

 BMI (median (IQ))&  23.1 (20.5–24.4)  28.0 (27.1–31.8)***  27.2 (24.4–29.9)  <0.0001

 Age (mean ± SD)  48 ± 15.5  47.5 ± 11.7  48 ± 12.9  0.92

 Age Group (years)  n (%)  n (%)  n (%)  

   25 to 44  6 (46.1)  12 (42.8)  18 (43.9)  0.93

   45 to 59  3 (23.0)  8 (28.6)  11 (26.8)  

   60 to 100  4 (30.8)  8 (28.6)  12 (29.3)  

 Gender#  n (%)  n (%)  n (%)  

   Female  7 (53.8)  9 (32.1)  16 (39.0)  0.30

   Male  6 (46.1)  19 (67.9)  25 (61.0)  

 Marital status#  n (%)  n (%)  n (%)  

   Married  13 (100)  24 (85.7)  37 (90.2)  0.29

   Single  0 (0.0)  4 (14.3)  4 (9.8)  

 Ethnicity  n (%)  n (%)  n (%)  

   White  5 (38.4)  10 (35.7)  15 (36.6)  0.49

   Brown  5 (38.4)  14 (50.0)  19 (46.3)  

   Black  1 (7.7)  0 (0.0)  1 (2.4)  

   Not informed  2 (15.4)  4 (14.3)  6 (14.6)  

 City (origin)  n (%)  n (%)  n (%)  

   Sinop  6 (46.1)  10 (35.7)  16 (39.0)  0.64

   Smile  2 (15.4)  8 (28.6)  10 (24.4)  

   Other  5 (38.5)  10 (35.7)  15 (36.6)  

 Naturality by Region  n (%)  n (%)  n (%)  

   South  5 (46.1)  21 (75.0)  27 (65.8)  0.19

   Southeast  1 (7.7)  0 (0.0)  1 (2.4)  

   Midwest  2 (15.4)  5 (17.8)  7 (17.1)  

   North  2 (15.4)  1 (3.6)  3 (7.3)  

   Northeast  1 (7.7)  0 (0.0)  1 (2.4)  

   Not informed  1 (7.7)  1 (3.6)  2 (4.9)  

 State (Citizenship)  n (%)  n (%)  n (%)  

   Paraná  5 (38.4)  11 (39.6)  16 (39.0)  0.29

   Rio Grande do Sul  1 (7.7)  7 (25.0)  8 (19.5)  

   Santa Catarina  0 (0.0)  3 (10.7)  3 (7.3)  

   Mato Grosso  1 (7.7)  0 (0.0)  1 (2.4)  

   Other  5 (38.4)  6 (21.4)  11 (26.8)  

   Not informed  1 (7.7)  1 (3.6)  2 (4.9)  

Groups: Eutrophic (BMI–18.6 to 24.9 kg/m2) and Overweight/Obesity (BMI ≥ 25 kg/m2). The results are expressed as mean ± standard deviation, median (interquartile ranges of 
25% and 75%) or numbers of individuals and percentages (n (%)). Statistical analysis: Student’s t test (unpaired), &Mann–Whitney test (unpaired), the chi-square test (χ2), and the 
#Fisher test. BMI, body mass index.
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Table 2.  Distribution of patients with colorectal cancer according to the eutrophic and overweight/obesity groups, and according to the clinical charac-
teristics of patients in the years 2019–2022

Variable Eutrophic Overweight/ Obesity Total p

 n (%)  13 (31.7)  28 (68.3)  41 (100)  

 Type of colorectal tumor#  n (%)  n (%)  n (%)  

   Adenocarcinoma  13 (100)  28 (100)  41 (100)  0.99

 Staging  n (%)  n (%)  n (%)  

   2  2 (15.4)  5 (17.8)  7 (17.0)  0.87

   3  8 (61.5)  13 (46.4)  21 (51.2)  

   4  3 (23.0)  10 (35.7)  13 (31.7)  

 Tumor Stage#  n (%)  n (%)  n (%)  

   1 and 2  2 (15.4)  5 (17.9)  7 (31.7)  0.99

   3 and 4  11 (84.6)  23 (82.1)  34 (68.3)  

 Family History#  n (%)  n (%)  n (%)  

   Yes  7 (53.8)  15 (71.4)  22 (66.7)  0.47

   No  5 (41.7)  6 (28.6)  11 (33.3)  

 Smoking#  n (%)  n (%)  n (%)  

   Yes  1 (7.7)  6 (24.0)  7 (18.4)  0.39

   No  12 (92.3)  19 (76.0)  31 (81.6)  

 Alcoholism#  n (%)  n (%)  n (%)  

   Yes  4 (33.3)  2 (8.3)  6 (16.7)  0.15

   No  8 (66.7)  22 (91.7)  30 (83.3)  

 Type of Treatment  n (%)  n (%)  n (%)  

   Chemotherapy  1 (7.7)  1 (3.6)  2 (4.9)  0.32

   Surgery + Chemotherapy  12 (92.3)  23 (82.1)  35 (85.4)  

   Chemotherapy + Radio  _  4 (14.2)  4 (9.7)  

 Chemotherapy Medicines  n (%)  n (%)  n (%)  

   5-Fluorouracil  13 (100)  26 (92.8)  39 (95.1)  0.41

   Calcium Folinate  13 (100)  26 (92.8)  39 (95.1)  

   Irinotecan  2 (15.4)  10 (35.7)  12 (29.3)  

   Cetuximab  _  4 (14.2)  4 (9.7)  

   Bevacizumab  3 (23.0)  11 (39.3)  14 (34.1)  

   Oxaliplatin  10 (77.0)  14 (50.0)  24 (58.5)  

 Adjuvants  n (%)  n (%)  n (%)  

   Dexamethasone  12 (92.3)  24 (85.7)  36 (87.8)  0.86

   Ondansetron  13 (100)  27 (96.4)  40 (97.6)  

   Folinic Acid  –  1 (3.6)  1 (2.4)  

   Omeprazole  _  2 (7.1)  2 (4.9)  

   Atropine  2 (15.4)  4 (14.2)  6 (14.6)  

   Clor. diphenhydramine  3 (23.0)  10 (35.7)  13 (31.7)  

Groups: Eutrophic (BMI–18.6 to 24.9 kg/m2) and Overweight/Obesity (BMI ≥ 25 kg/m2). The results are expressed as the number of individuals and percentage (n (%)). Statistical 
analysis: chi-square test (χ2) and #Fisher test. BMI, body mass index.
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compared to the eutrophic group (n = 1, 7.7%) (Table 3).
Deaths were recorded in both groups: 1 (7.7%) in the eutrophic 

group and 8 (28.6%) in the overweight/obesity group (Table 3). 
However, no statistical difference was observed among the groups 
(p = 0.23). The percentage of patients who died was higher in the 
overweight/obesity group than in the eutrophic group.

Eating habits of colorectal cancer patients
Based on the analysis of medical records (n = 41), 35 patients 
who underwent CRC treatment participated in the data collection 
through a questionnaire.

One of the guidelines of the National Food and Nutrition Policy 
is the promotion of healthy eating. The Food Guide, informed by 
the eating and cultural habits of Brazilians and supported by sci-
entific evidence, aims to educate the population about their dietary 
habits based on the total points assigned in the questionnaire re-
sponse. This sum should fit the score indicated for 1 of the three 
groups: (G-1) individuals who need to adopt healthy eating habits 
(≤28 points), (G-2) individuals who should pay attention to eat-
ing habits (29–42 points), and (G-3) individuals who have healthy 
habits (≥43 points).

According to the results of the questionnaire (n = 35), only one 
CRC patient (2.9%) had healthy eating habits, whereas 71.4% (n = 
25) needed to pay attention to their eating habits, and 25.7% (n = 9) 
needed to adopt healthy eating habits. According to the question-
naire scores, in the eutrophic group, only one patient (7.7%) pre-
sented healthy habits (G-3), 8 (61.5%) patients should give more 
attention to eating habits (G-2), and 4 (30.8%) patients needed to 

adopt healthy eating habits (G-1), while in the overweight/obesity 
group, 17 (77.3%) patients needed to devote more attention to eat-
ing habits (G-2), seven (22.7%) patients needed to reevaluate their 
eating habits (G-1), and no patient presented a health habit.

Table 4 shows that all respondents in the eutrophic group chose 
breakfast, while in the overweight/obesity group, 3 (13.6%) pa-
tients reported not eating breakfast and 86.4% had breakfast. In 
comparison, lunch (92.3% and 100%, respectively) and dinner 
(92.3% and 86.3%, respectively) had various responses. Regarding 
the other snack options during the day, there was a considerable 
variation in the number of patients.

The frequency distribution of daily meals among patients with 
CRC indicated that the majority of patients claimed to have eaten 
at least three meals a day, including breakfast, lunch, and dinner 
(Table 4). Finally, it was observed that there was no statistical dif-
ference in any variables analyzed.

Regarding water consumption (Table 4), only 38.4% of the 
eutrophics and 40.9% of the overweight/obesity patients reported 
consuming the recommended daily water intake (2 L or more). In 
the overweight/obesity group, 18.2% of patients reported ingesting 
1 L or less of water per day. Concerning the consumption of alco-
holic beverages, patients in both groups consumed alcohol daily, 
with beer the most consumed in both groups (Table 4).

For fruit consumption, there was no difference between the 
groups. In both groups, the majority of patients reported consum-
ing fruits daily. In the eutrophic group, 23% reported not consum-
ing fruits, 7.7% reported consuming only one fruit a day, 38.5% 
consumed two fruits a day, and 30.8% consumed three fruits per 

Table 3.  Distribution of patients with colorectal cancer according to the eutrophic and overweight/obesity groups, and according to the prevalence of 
other comorbidities and the clinical prognosis

Variable Eutrophic Overweight/Obesity Total OR p

 n (%)  13 (31.7)  28 (68.3)  41 (100)   

 Diabetes mellitus#  n (%)  n (%)  n (%)   

   Yes  1 (7.7)  1 (3.6)  2 (4.9)  0.44  0.54

   No  12 (92.3)  27 (96.4)  39 (95.1)  (0.02–9.1)  

 HAS#  n (%)  n (%)  n (%)   

   Yes  4 (30.8)  7 (25.0)  11 (26.8)  0.75  0.72

   No  9 (69.2)  21 (75.0)  30 (73.2)  (0.20–2.76)  

 Recurrence#  n (%)  n (%)  n (%)   

   Yes  1 (7.7)  7 (25.0)  8 (19.5)  4.0  0.40

   No  12 (92.3)  21 (75.0)  33 (80.5)  (0.53–48.4)  

 Metastasis#  n (%)  n (%)  n (%)   

   Yes  3 (23.0)  10 (35.7)  13 (31.7)  1.85  0.49

   No  10 (77.0)  18 (64.3)  28 (68.3)  (0.40–7.32)  

 Affected lymph nodes#  n (%)  n (%)  n (%)   

   Yes  9 (69.2)  21 (75.0)  30 (75.2)  1.33  0.72

   No  4 (30.8)  7 (25.0)  11 (26.8)  (0.36–5.00)  

 Death#  n (%)  n (%)  n (%)   

   Yes  1 (7.7)  8 (28.6)  9 (22.0)  4.8  0.23

   No  12 (92.3)  20 (71.4)  32 (78.0)  (0.67–57.2)  

Groups: Eutrophic (BMI–18.6 to 24.9 kg/m2) and Overweight/Obesity (BMI ≥ 25 kg/m2). The results are expressed as the number of individuals and percentage (n (%)). Statistical 
analysis: #Fisher test and odds ratio (OR) analysis. BMI, body mass index.
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Table 4.  Distribution of patients with colorectal cancer according to the eutrophic and overweight/obesity groups, and according to daily meals and 
water and alcoholic beverages

Variable Eutrophic Overweight/Obesity Total p

 n (%)  13 (37.1%)  22 (62.9%)  35 (100%)  

 Breakfast#  n (%)  n (%)  n (%)  

   Yes  13 (100)  19 (86.4)  35 (92.1)  0.28

   No  –  3 (13.6)  3 (7.9)  

 Morning snack#  n (%)  n (%)  n (%)  

   Yes  6 (46.1)  7 (31.8)  13 (37.1)  0.48

   No  7 (53.8)  15 (68.1)  22 (62.8)  

 Lunch#  n (%)  n (%)  n (%)  

   Yes  12 (92.3)  22 (100)  34 (97.1)  0.37

   No  1 (7.7)  –  1 (2.9)  

 Afternoon Snack#  n (%)  n (%)  n (%)  

   Yes  7 (53.8)  11 (50.0)  18 (51.4)  0.99

   No  6 (46.1)  11 (50.0)  17 (48.6)  

 Dinner#  n (%)  n (%)  n (%)  

   Yes  12 (92.3)  19 (86.3)  31 (88.6)  0.99

   No  1 (7.7)  3 (13.6)  4 (11.4)  

 Supper#  n (%)  n (%)  n (%)  

   Yes  2 (15.4)  5 (22.7)  7 (20.0)  0.69

   No  11 (84.6)  17 (77.3)  28 (80.0)  

 Water (cups/day)$  n (%)  n (%)  n (%)  

   <4  1 (7.7)  4 (18.2)  5 (14.3)  0.27

   4 to 5  1 (7.7)  5 (22.7)  6 (17.1)  

   6 to 8  6 (46.1)  4 (18.2)  10 (28.6)  

   ≥8  5 (38.4)  9 (40.9)  14 (40.0)  

 Water (cups/day)&  8 (8–9)  8 (5–9)  8 (5–9)  0.23

 Alcoholic beverage#  n (%)  n (%)  n (%)  

   Yes  9 (69.2)  16 (72.7)  25 (71.4)  0.99

   No  4 (30.8)  6 (27.3)  10 (28.6)  

 Alcoholic beverage$  n (%)  n (%)  n (%)  

   Does not consume  4 (30.8)  6 (27.3)  10 (28.6)  0.99

   Occasionally  5 (38.4)  9 (40.9)  14 (40.0)  

   Weekly  2 (15.4)  3 (13.6)  5 (14.3)  

   Daily  2 (15.4)  4 (18.2)  6 (17.1)  

 Type of Alcoholic Beverage$  n (%)  n (%)  n (%)  

   Beer  9 (81.8)  15 (75.0)  24 (77.4)  0.69

   Wine  1 (9.1)  4 (20.0)  5 (16.1)  

   White lightning  1 (9.1)  1 (5.0)  2 (6.4)  

Groups: Eutrophic (BMI–18.6 to 24.9 kg/m2) and Overweight/Obesity (BMI ≥ 25 kg/m2). The results are expressed as the number of individuals and percentage (n (%)). Statistical 
analysis: &Mann–Whitney test, #Fisher test, and $Chi-square test. BMI, body mass index.
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day. In comparison, in the overweight/obesity group, 13.6% re-
ported not consuming fruits, 18.1% confirmed consuming only 
one fruit daily, 27.2% affirmed consuming two fruits daily, and 
40.9% reported consuming three fruits daily (Table 5).

Regarding the consumption of vegetables, both groups claimed 
to consume these foods. However, the number of vegetables con-
sumed by the overweight/obesity group was significantly lower (3 
(3–5)) when compared to the eutrophic group (5 (3–8)) (p = 0.04) 
(Table 5).

When analyzing the consumption of grains (beans, lentils, peas, 
chickpeas, seeds, or nuts), both groups reported consuming these 
foods frequently, with no statistical difference between them (Ta-
ble 5).

There was no statistical difference between the groups regarding 
carbohydrate consumption (Table 6); 100% of the eutrophic patients 
and 95.5% of the overweight/obesity patients consumed carbohy-
drate-rich foods daily, such as rice, corn, and other cereals (including 
morning ones), cassava, yam, paste and other pasta, and sweet pota-
to and baroa potato. Regarding the consumption of bread, 61.5% of 
the eutrophic patients reported consuming bread daily, while 81.8% 
of the CRC patients with overweight/obesity reported consuming 
bread every day (Table 6). Overall, 23% and 38.5% of the eutrophic 
patients reported consuming cake and simple biscuits, respectively, 
while 36.4% of the overweight/obese patients reported consuming 
simple cakes and cookies daily (Table 6).

Following the consumption of processed foods rich in carbohy-

Table 5.  Distribution of patients with colorectal cancer according to the eutrophic and overweight/obesity groups, and according to the frequency of 
fruit, vegetable, and grain consumption

Variable Eutrophic Overweight/Obesity Total p

 n (%)  13 (37.1%)  22 (62.9%)  35 (100%)  

 Fresh food     

 Fruits#  n (%)  n (%)  n (%)  

   Yes  10 (77.0)  19 (86.4)  29 (82.8)  0.65

   No  3 (23.0)  3 (13.6)  6 (17.1)  

 Fruits (unit/day)  n (%)  n (%)  n (%)  

   0  3 (23.0)  3 (13.6)  6 (17.1)  0.66

   1  1 (7.7)  4 (18.1)  5 (14.3)  

   2  5 (38.5)  6 (27.2)  11 (31.4)  

   3  4 (30.8)  9 (40.9)  13 (37.1)  

 Fruits (unit/day)&  2 (0.5–3)  2 (1–3)  2 (1–3)  0.65

 Vegetables#  n (%)  n (%)  n (%)  

   Yes  13 (100)  19 (86.4)  32 (91.4)  0.28

   No  0 (0.0)  3 (13.6)  3 (8.6)  

 Amount of vegetables (tablespoons/day)  n (%)  n (%)  n (%)  

   Does not consume  0 (0.0)  3 (13.6)  3 (8.6)  0.23

≤3  4 (30.8)  11 (50.0)  15 (42.8)  

   4 to 5  4 (30.8)  4 (18.2)  8 (22.8)  

   6 to 8  5 (38.5)  4 (18.2)  9 (25.7)  

 Vegetables (tablespoons/day)&  5.0 (3.0–8.0)  3.0 (3.0–5.0)  3.0 (3.0–8.0)  0.04

 Grain Consumption#  n (%)  n (%)  n (%)  

   Yes  11 (84.6)  21 (95.4)  32 (91.4)  0.54

   No  2 (15.4)  1 (4.5)  3 (8.6)  

 Quantity of Grains  n (%)  n (%)  n (%)  

   Non-consumption  2 (15.0)  1 (4.5)  3 (8.6)  0.64

   <5 times a week  1 (7.7)  2 (9.0)  3 (8.6)  

    1 tablespoon/day  2 (15.4)  2 (9.0)  4 (11.4)  

    2 tablespoons/day  8 (61.5)  17 (77.3)  25 (71.4)  

 Grain (tablespoons/day)&  2.0 (0.8–2.0)  2.0 (1.8–2.0)  2.0 (1.0–2.0)  0.34

Groups: Eutrophic (BMI–18.6 to 24.9 kg/m2) and Overweight/Obesity (BMI ≥ 25 kg/m2). The results are expressed as medians (interquartile ranges of 25% and 75%) or as numbers 
of individuals and percentages (n (%)). Statistical analysis: chi-square test (X2), #Fisher test, and &Mann–Whitney test. *p < 0.05 vs the Eutrophic group. BMI, body mass index.
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drates and fats, such as fast food/sausages, sweets/sugary drinks, 
and alcoholic beverages, both groups presented unhealthy food 
consumption patterns (Table 6).

A total of 38.5% of the eutrophic CRC patients and 36.4% of 
the overweight/obesity CRC patients stated that they did not con-
sume or rarely consumed industrialized or processed foods (Ta-
ble 6); however, the percentage of overweight/obese patients who 
claimed to eat these foods 2 to 3 times a week or 4 to 5 times a 
week was higher than that of the eutrophic group (Table 6).

According to Table 7, both groups regularly consumed meat. 
However, the percentage of CRC patients with overweight/obesity 
who consumed more protein (meat and eggs) was higher than that 
of the eutrophic group. Evaluating the consumption of animal pro-

teins, 100% of patients reported consuming meat (red and white) 
daily, while in the overweight/obesity group, one patient (4.5%) 
reported not consuming fish, and six patients (22.7%) reported 
consuming fish only occasionally throughout the year.

Table 7 shows that both groups had relatively lower consump-
tion of milk and dairy compared to the consumption of other pro-
teins (meat and fish). Furthermore, whole milk (an option rich in 
fats) was the most consumed by the patients, and more overweight/
obese patients reported consuming whole milk daily.

Practice of physical activity of CRC patients according to BMI 
range
The physical activity data of patients before and after receiving 

Table 6.  Distribution of patients with colorectal cancer according to the eutrophic and overweight/obesity groups, and the frequency of consumption of 
processed carbohydrates, fast foods, sweets, and sugary drinks

Variable Eutrophic Overweight/Obesity Total p

 n (%)  13 (37.1%)  22 (62.9%)  35 (100%)  

 Processed carbohydrates#     

 Pasta#  n (%)  n (%)  n (%)  

   Yes  13 (100)  21 (95.5)  34 (97.1)  0.99

   No  0 (0.0)  1 (4.5)  1 (2.9)  

 Pasta& (tablespoons)/day  4.0 (3.0–5.0)  3.5 (2.0–4.3)  4.0 (3.0–5.0)  0.05

 Breads#  n (%)  n (%)  n (%)  

   Yes  8 (61.5)  18 (81.8)  26 (74.3)  0.24

   No  5 (38.5)  4 (18.2)  9 (25.7)  

 Breads& (units or slice/day)  1.0 (0.0–2.0)  1.0 (1.0–2.0)  1.0 (0.0–2.0)  0.95

 Simple Cake#  n (%)  n (%)  n (%)  

   Yes  3 (23.0)  8 (36.4)  11 (31.4)  0.48

   No  10 (77.0)  14 (63.6)  24 (68.5)  

 Simple cakes& (slices/day)  0.0 (0.0–0.5)  0.0 (0.0–1.0)  0.0 (0.0–1.0)  0.53

 Simple Biscuit#  n (%)  n (%)  n (%)  

   Yes  5 (38.5)  8 (36.4)  13 (37.1)  0.99

   No  8 (61.5)  14 (63.6)  22 (62.8)  

 Simple biscuits& (units/day)  0.0 (0.0–3.0)  0.0 (0.0–2.0)  0.0 (0.0–2.0)  0.99

 Fast Food and Builtins  n (%)  n (%)  n (%)  

   Rarely  5 (38.5)  8 (36.4)  13 (37.1)  0.69

   Daily  1 (7.7)  1 (4.5)  2 (5.7)  

   1 time a week  4 (30.8)  4 (18.2)  8 (22.8)  

   2–3 times a week  3 (23.0)  9 (40.9)  12 (34.3)  

 Sweets and Sugary Drinks (/week)  n (%)  n (%)  n (%)  

   Rarely  5 (38.5)  11 (50.0)  16 (45.7)  0.23

   Daily  3 (23.0)  0 (0.0)  3 (8.6)  

   1 time a week  2 (15.4)  4 (18.2)  6 (17.1)  

   2–3 times a week  2 (15.4)  5 (22.7)  7 (20.0)  

   4–5 times a week  1 (7.7)  2 (9.0)  3 (8.6)  

Groups: Eutrophic (BMI–18.6 to 24.9 kg/m2) and Overweight/Obesity (BMI ≥ 25 kg/m2). The results are expressed as median (interquartile ranges of 25% and 75%) or as numbers 
of individuals and percentages (n (%)). Statistical analysis: chi-square test (χ2), #Fisher test, and &Mann–Whitney test. BMI, body mass index.
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a diagnosis of CRC (Table 8) were analyzed, except for some 
patients in the overweight/obesity group who declared that they 
did not perform physical activity. The remaining interviewed pa-
tients participated in some form of physical activity. The number 
of physical activity practitioners decreased after diagnosis in both 
groups, with walking being the predominant activity.

Before diagnosis, the majority of patients in both groups (61.5% 
in the eutrophic group and 54.5% in the overweight/obesity group) 
performed some form of physical activity. Among the different 
activities, walking was the most common activity performed by 
the eutrophic group (n = 5, 38.5%), and the frequency of walking 
varied from 2 to 5 times a week, followed by bodybuilding prac-

Table 7.  Distribution of patients with colorectal cancer according to the eutrophic and overweight/obesity groups, and the frequency of animal protein 
(meat, fish, milk, and dairy products) consumption

Variable Eutrophic Overweight/Obesity Total p

N (%) 13 (37.1%) 22 (62.9%) 35 (100%)

Meats# n (%) n (%) n (%)

  Yes 13 (100) 22 (100) 35 (100) 0.99

  No 0 (0.0) 0 (0.0) 0 (0.0)

Daily amount of Meat n (%) n (%) n (%)

  1 piece or 1 egg 3 (23.0) 4 (18.2) 7 (20.0) 0.88

  2 pieces or 2 eggs 4 (30.8) 6 (27.3) 10 (21.6)

  >2 pieces or 2 eggs 6 (46.1) 12 (54.5) 18 (51.4)

Meat (units/day)& 2.0 (1.5–3.0) 3.0 (2.0–3.0) 3.0 (2.0–3.0) 0.68

Usually take the apparent fat out of the meat?# n (%) n (%) n (%)

  Yes 8 (61.5) 12 (54.5) 20 (57.1) 0.74

  No 5 (38.5) 10 (45.5) 15 (42.8)

Type of fat used n (%) n (%) n (%)

  Animal lard or butter. 7 (53.8) 11 (50.0) 18 (51.4) 0.99

  Vegetable oil such as soybean, corn or canola. 6 (46.1) 11 (50.0) 17 (48.6)

Fish# n (%) n (%) n (%)

  Yes 13 (100) 21 (95.5) 34 (97.1) 0.99

  No _ 1 (4.5) 1 (2.9)

Frequency consumed of Fish n (%) n (%) n (%)

  A few times/year 2 (15.4) 6 (22.7) 8 (22.9)

  1 to 4 times/month 7 (53.8) 11 (50.0) 18 (51.4) 0.69

4 (30.8) 5 (22.7) 9 (25.7)

Milk and dairy products# n (%) n (%) n (%)

  Yes 7 (53.8) 16 (72.7) 23 (65.7) 0.29

  No 6 (46.1) 6 (27.3) 12 (34.3)

Amount of Milk and dairy products (cups or pieces or slices/ day) n (%) n (%) n (%)

  Non-consumption 6 (46.1) 6 (27.3) 12 (34.3) 0.52

  1 4 (30.8) 9 (40.9) 13 (37.1)

  ≥2 3 (23.0) 7 (31.8) 10 (28.6)

Daily amount of Milk and dairy products (glasses or pieces/slices)& 1.0 (0.0–1.5) 1.0 (0.0–2.0) 1.0 (0.0–2.0) 0.34

Type of Milk and derivatives n (%) n (%) n (%)

  Whole 6 (46.1) 12 (54.5) 18 (51.4) 0.66

  Semi-skimmed / Light 1 (7.7) 3 (13.6) 4 (11.4)

  Does not consume 6 (46.1) 7 (31.8) 13 (37.1)

Groups: Eutrophic (BMI–18.6 to 24.9 kg/m2) and Overweight/Obesity (BMI ≥ 25 kg/m2). The results are expressed as median (IQ of 25% and 75%) or as numbers of individuals and 
percentages (n (%)). Statistical analysis: chi-square test (X2), #Fisher test, and &Mann–Whitney test (unpaired). BMI, body mass index.
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Table 8.  Distribution of the type and frequency of physical activity performed by patients with CRC before and after diagnosis

Variable Eutrophic Overweight/Obesity Total p

 Before Diagnosis#     

 Physical activity practice#  n (%)  n (%)  n (%)  

   Yes  8 (61.5)  12 (54.5)  20 (57.1)

   No  5 (38.5)  10 (45.5)  15 (42.8)  0.74

 Frequency     

   No practice  5 (38.5)  10 (45.5)  15 (42.8)  0.60

   2–3 times a week  3 (23.1)  7 (31.8)  10 (28.6)  

   5–7 times a week  5 (38.5)  5 (22.7)  10 (28.6)  

 Frequency (Times a week)&  3.0 (0.0–7.0)  2.0 (0.0–3.5)  2.0 (0.0–5.0)  0.39

 Duration (min) &  30.0 (0.0–60.0)  30.0 (0.0–90.0)  0.0 (0.0–60.0)  0.68

 Type of Physical Activity#     

   Aerobic  Yes (1) No (12)  Yes (0) No (22)  –  0.37

   Bodybuilding  Yes (2) No (11)  Yes (2) No (20)   0.62

   Walking  Yes (5) No (8)  Yes (5) No (17)   0.44

   Cycling  Yes (0) No (13)  Yes (1) No (21)   0.99

   Swimming  Yes (0) No (13)  Yes (0) No (22)   0.99

   Soccer  Yes (1) No (12)  Yes (4) No (18)   0.63

 After Diagnosis#     

 Physical activity practice#     

   Yes  6 (46.1)  7 (31.8)  13 (37.1)  0.48

   No  7 (53.8)  15 (68.2)  22 (62.9)  

 Frequency     

   No practice  7 (53.8)  15 (68.2)  22 (62.9)  0.69

   2–3 times a week  4 (30.8)  5 (22.7)  9 (25.7)  

   5–7 times a week  2 (15.4)  2 (9.0)  4 (11.4)  

 Frequency (Times a week)&  0.0 (0.0–3.0)  0.0 (0.0–2.3)  0.0 (0.0–3.0)  0.31

 Duration (min)&  0.0 (0.0–60.0)  0.0 (0.0–30.0)  0.0 (0.0–40.0)  0.34

 Type of Physical Activity#     

   Aerobic  Yes (1) No (12)  Yes (0) No (22)   0.37

   Bodybuilding  Yes (1) No (12)  Yes (1) No (21)   0.99

   Walking  Yes (4) No (9)  Yes (7) No (14)   0.99

   Cycling  Yes (1) No (12)  Yes (0) No (22)   0.37

   Swimming  Yes (0) No (13)  Yes (0) No (22)   0.99

   Soccer  Yes (0) No (13)  Yes (0) No (22)   0.99

 Paired analysis     

 Eutrophic Group  Before Diagnosis  After Diagnosis   

 Physical activity practice#  n (%)  n (%)   

   Yes  8 (61.5)  6 (46.2)  –  0.70

   No  5 (38.5)  7 (53.8)   

(continued)
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tices (15.4%) and aerobic activity and soccer, each accounting for 
7.7% (Table 8). In the overweight/obesity group, only five patients 
(22.7%) reported walking regularly, 9% practiced bodybuilding, 
4.5% did cycling, and 18.2% played soccer (Table 8). Further-
more, the frequency of physical activity varied significantly in the 
overweight/obesity group, with 45.5% never performing it, 22.7% 
performing it 5 to 7 times a week, and 31.8% performing it 2 to 3 
times a week (Table 8).

After the diagnosis of CRC, the profile of physical activity 
practices remained similar in both groups. In the eutrophic group, 
only six patients (46.1%) continued to perform physical exercise. 
Specifically, one patient started cycling, four performed walking, 
one practiced bodybuilding, and one performed aerobic activity. In 
the overweight/obesity group, there was a reduction in the num-
ber and percentage of patients who maintained regular physical 
activity habits, with only seven patients (31.8%) continuing the 
exercises (Table 6). There was no statistical difference between the 
groups before and after the diagnosis of CRC.

Upon evaluating the groups in isolation and comparing their 
physical activity practices before and after diagnosis (paired analy-
sis), both groups experienced a decrease in the practice, frequency, 
and duration of physical activity after the diagnosis of CRC (Table 
8). The frequency of physical activity in the eutrophic group sig-
nificantly decreased after diagnosis (p = 0.03). In the overweight/
obesity group, a statistically significant reduction was observed in 
the frequency (p = 0.001) and duration (p = 0.0005) of physical 
activity after diagnosis compared with the period before diagnosis 
(Table 8).

Discussion
According to the observed data, the majority of patients diagnosed 
with CRC were male. These data are in line with the literature, 
revealing a higher incidence of CRC in men than in women. It’s 
noteworthy that females also present a high incidence rate and 
prevalence of the disease.26–29 Alzahrani et al. (2021)30 reaffirmed 
that men of all ages and nationalities have a 1.5 times higher risk 
of developing CRC than women. Bardou et al. (2013)31 also dem-
onstrated a higher prevalence (up to 70%) of CRC in males when 
associated with obesity.

BMI is used worldwide as an indicator of body weight and as 
an index to diagnose overweight and obesity, thereby assessing the 
risk of developing other diseases, such as CRC.15,32–34 The present 

study observed that the majority of patients diagnosed with CRC 
had a BMI ≥ 25 kg/m2 (68.3%).

According to Moghaddam et al. (2007),35 increasing BMI val-
ues increase the risk of CRC development. The data indicate an 
increase of about 7% for every 2 kg/m2 added to the individual’s 
BMI and about 4% for every 2 cm increase in abdominal circum-
ference.

Age is directly related to a higher incidence of CRC, and in-
creasing age, along with factors such as obesity and a sedentary 
lifestyle, predisposes individuals to a high risk of developing 
CRC.36,37 However, in the present study, the majority of patients 
were aged between 25 and 44 years (n = 18, 43.9%), revealing the 
involvement of the disease in the young adult age group. Similarly, 
recent studies have shown that the number of young adults diag-
nosed with CRC has increased considerably worldwide.37–40

Regarding tumor stage, the majority of patients were in stage 
3 in the eutrophic group. In contrast, in the overweight/obesity 
group, 46.4% were in stage 3, and 35.7% were already in stage 4, 
demonstrating a poorer clinical prognosis. When the 5-year sur-
vival rate was stratified by tumor stage in patients diagnosed with 
CRC, the difference was very significant; specifically, for patients 
in stage 1, the survival rate was greater than 90%. However, at 
advanced stage 4, the survival rate decreases to 10%, highlighting 
that the stage is directly related to time and quality of life.41

It was observed that the eutrophic group had a lower incidence 
of patients with metastasis than the overweight/obese group. 
However, there was no statistical difference between the groups. 
Furthermore, 40% of all patients with CRC had metastasis, which 
represents a poor prognosis. Each year, more than one million 
Americans are diagnosed with cancer, and more than half of them 
ultimately die due to the metastatic spread of tumors during the 
disease progression.30

The incidence of recurrences was higher in patients with over-
weight/obesity than in patients with eutrophic. As mentioned 
above, the overweight/obesity group presented a higher prevalence 
of patients with CRC in stage 4 (35.7%), which may be related to 
increased metastasis and relapses in this group.

Deaths were recorded in both groups. Although no statistical 
difference was observed between the groups, the percentage of 
patients who died was higher in the overweight/obesity group, 
suggesting a possible association between obesity and unfavorable 
prognosis.

Both groups presented similar eating habits, and the major-
ity needed to improve the quality of their eating, adopt healthier 

Variable Eutrophic Overweight/Obesity Total p

 Frequency (Times a week)$$  3.0 (0.0–7.0)  0.0 (0.0–3.0)  –  0.03

 Duration (min)$$  30.0 (0.0–60.0)  0.0 (0.0–60.0)  –  0.63

 Overweight/Obese Group  Before Diagnosis  After Diagnosis   

 Physical activity practice#     

   Yes  12 (54.5)  7 (31.8)  –  0.22

   No  10 (45.5)  15 (68.2)   

 Frequency (Times a week)$$  2.0 (0.0–3.5)  0.0 (0.0–2.25)***  –  0.001

 Duration (min)$$  30 (0.0–90.0)  0.0 (0.0–30.0)***  –  0.0005

Groups: Eutrophic (BMI–18.6 to 24.9 kg/m2) and Overweight/Obesity (BMI ≥ 25 kg/m2). The results are expressed as median (interquartile ranges of 25% and 75%) or as numbers 
of individuals and percentages (n (%)). Statistical analysis: #Fisher test, chi-square test; Mann–Whitney test; $$Wilcoxon test (paired test). *p < 0.05 vs. Before diagnosis (Eutrophic) 
and ***p < 0.001 vs. Before diagnosis (Overweight/Obese group). BMI, body mass index; CRC, colorectal cancer.

Table 8. (continued)
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habits, or pay more attention to the food consumed. Furthermore, 
individuals in the overweight/obesity groups consumed fewer veg-
etables daily.

A relationship between cancer protection and fruit and vegeta-
ble consumption lies in the fact that these foods are rich in bio-
active substances, such as vitamins, minerals, fibers, carotenoids, 
flavonoids, steroids, and phenols, among other substances with 
preventive capacities.42 Thus, it can be suggested that the de-
creased consumption of vegetables by patients in the overweight/
obesity group contributes to the reduced prevention of CRC in 
these patients as well as the development of obesity.

There was no statistical difference between the groups con-
cerning carbohydrate consumption (Table 6). However, the per-
centage of patients who reported consuming bread or simple cake 
was higher in the overweight/obese group (81.8% and 36.4%, 
respectively) than in the eutrophic group (61.5% and 23.0%, re-
spectively). This suggested that the high carbohydrate consump-
tion among most overweight/obese patients may contribute to both 
body weight gain and the development of CRC.

The majority of CRC patients with overweight/obesity reported 
consuming two or more pieces of meat per day. Additionally, sev-
eral patients reported not consuming or rarely consuming fish, and 
a higher percentage reported ingesting whole milk. Thus, combined 
with their decreased consumption of vegetables, this dietary pattern 
may contribute to the development of CRC in these patients.

The consumption of industrialized foods rich in fats and pre-
servatives is related to a potential risk of developing cancer. The 
consumption of white meat, especially fish, is a protective factor 
against CRC.43–46

Water plays important functions throughout the body and is 
essential for maintaining overall bodily functions.47,48 Water in-
take is considered the most practical and efficient way to main-
tain adequate hydration of the body, helping to preserve physical 
and mental functions.48 Although most patients with CRC ingest 
the recommended amount of water per day, 18.2% of overweight/
obese patients ingest one liter or less of water daily.

Only one (4%) CRC patient presented healthy eating habits. 
Moreover, both groups should give more attention to their eating 
habits and improve the quality and type of foods consumed.

The Ministry of Health recommends adopting healthy eating 
habits combined with regular physical activity to improve quality 
of life and prevent various diseases.25

Data relating to the physical activity of patients before and af-
ter a diagnosis of CRC were analyzed, and only 57% of the CRC 
patients reported engaging in some physical activity before diag-
nosis. In addition, the number of physical activity practitioners 
decreased after diagnosis in both groups, with walking being the 
predominant activity.

The frequency and duration of physical activity varied signifi-
cantly between the eutrophic and overweight/obesity groups and 
decreased significantly after diagnosis (Table 8, paired analysis). 
This significant reduction in physical activity, especially in the 
overweight/obesity group, suggested a more challenging clinical 
picture for these patients, making it difficult to maintain physical 
activity. Many patients are unable to remain active due to medical 
restrictions arising from the clinical picture itself, the development 
of the tumor, its stage, or treatment efficacy.

Even if not practiced frequently, physical activity is related to 
the individual’s overall condition. In general, improving the prog-
nosis and quality of life is extremely important in the prevention 
and treatment of cancer patients. Physical activity contributes to 
patients’ emotional well-being, decreasing stress levels, anxiety 
and depression related to treatment.49–53

This study has several limitations. It requires patients, when 
they are answering the questionnaire, to recall their past habits and 
behaviors, referring to the moment before diagnosis, introducing 
potential bias such as recall bias, information bias, and classifica-
tion bias. Furthermore, our cross-sectional study has a relatively 
small sample size (41 patients) because this research analyzed only 
patients who were admitted to CECANS from June 2019 to June 
2022. CECANS cares for patients assisted by private agreements 
and private health plans. Thus, patients cared by public health plans 
were not included because the hospitals serving these patients were 
not available for research due to the COVID-19 pandemic.

Conclusions
In conclusion, this study revealed that a majority of patients di-
agnosed with CRC were male, overweight/obese, ∼48 years old, 
Hispanic, married, and living in the city of Sinop-MT. All patients 
were diagnosed with adenocarcinoma type, with most presenting 
tumor stages 3 and 4. The overweight/obesity group presented 
higher percentages of metastasis and deaths, although no statistical 
difference was observed.

The majority of patients did not exhibit healthy eating habits 
and did not engage in physical activity regularly, which is essen-
tial to prevent tumor development. Both groups exhibited simi-
lar eating habits, with the majority indicating a need to improve 
their eating quality, adopt healthier habits, or pay more attention 
to consumption. Furthermore, the overweight/obesity group re-
ported consuming fewer vegetables daily. Only 57% of patients 
reported practicing physical activity before their CRC diagnosis. 
Subsequently, after the diagnosis, both the frequency and duration 
of these activities decreased, and these variables were significantly 
different in the overweight/obesity group.

All these results highlight the important and urgent need to im-
prove eating habits, encourage physical activity, and control body 
weight to prevent tumor development, especially in those with 
CRC. Such interventions hold the potential to improve the progno-
sis and quality of life of patients.
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