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Introduction

According to the International Agency for Research 
on Cancer (IARC), PCa accounts for approximately 
1.4 million cases and is the third most prevalent cancer 
worldwide [1]. In 2020, with over 375,000 deaths, PCa 
was the fifth leading cause of death among men globally 
[1, 2]. In developed Western countries, the incidence rates 
of PCa have already plateaued or even declined, whereas 
in developing countries, they are expected to increase [3]. 
Compared with developed countries, developing countries 
are also characterized by higher mortality rates [4].

In Brazil, it is estimated that there will be 71,730 new 
cases of PCa during the triennial between 2023 and 2025 
[5]. In the years from 2010 to 2023, the incidence of PCa 
increased from 52.35 to 67.86 new cases per 100,000 
men, with strong differences among distinct regions [5]. 
In the northern region, the incidence of PCa increased only 
slightly between 2010 and 2023, from 24.00 to 28.40 cases 
per 100,000 men. In the southern region of the country, the 
incidence of PCa declined between 2010 and 2023, from 
69.00 to 57.23 cases per 100,000 men [5, 6]. This is in 
sharp contrast to the Northeast Region of Brazil, where the 
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incidence increased from 44.00 to 73.28 cases per 100,000 
men within the same time period [5, 6]. The incidence of 
PCa has not drastically increased in any other region of 
the country, such as in the Northeast Region of Brazil [5]. 
As the Northeast and North Regions include populations 
with similar age structures, differences in PCa incidence 
are difficult to explain by demographic factors alone. 

The annual campaign in November (“Novembro 
Azul”), is dedicated to prostate cancer awareness and 
seeks to encourage men to take care of their health and 
undergo preventive exams [4]. However, as in most other 
countries, Brazil also does not have an organized PCa 
screening program. On one hand, different frequencies 
of early detection of PCa among Brazilian regions may 
contribute to observed differences of PCa incidence. On 
the other hand, biological and life-style related risk factors 
may also contribute to the observed differences: Men 
of African ancestry are at greater risk of PCa, and they 
potentially develop more aggressive forms of disease at a 
younger age than men of European ancestry [7]. Northeast 
Brazil has a trihybrid population of Indigenous, European 
and African ancestry [8]. As the African contribution to 
admixture in the Northeast is greater than that in other 

Post Graduate Program in Public Health, State University of Paraíba (UEPB), Campina Grande-Paraíba, Brazil. 
*For Correspondence: mathias_weller@servidor.uepb.edu.br

Iran Alves da Silva, Mathias Weller*

Editorial Process: Submission:01/29/2025  Acceptance:09/11/2025  Published:09/12/2025      



Iran Alves da Silva and Mathias Weller

Asian Pacific Journal of Cancer Prevention, Vol 263282

Brazilian regions, genetic factors may contribute to 
different incidence rates across distinct regions.

It is well established in literature that diet and nutrients 
can modify PCa risk. In British prospective studies, 
vegetarian and pescarian diets lowered the risk of PCa 
[9-11]. Similarly, in a recent American prospective 
study, a healthy plant-based diet decreased the risk of 
PCa [12]. Previous studies associated tomato products 
and lycopene with a lower risk of PCa [13]. Red meat 
and diaries, in contrast, were associated with increased 
PCa risk [9]. Despite the use of some well-established 
dietary components as protective and risk factors for 
PCa, conflicting results concerning other components, 
especially nutrients such as selenium, vitamin E and D, 
have been reported [14].

The Brazilian literature on PCa has focused mainly on 
the epidemiology of the disease and descriptive clinical 
and socioeconomic data of patient groups [15-21]. In an 
ecological database study, the consumption of alcohol and 
the application of pesticides were indirectly associated 
with the risk of PCa [22]. A recent review of the Brazilian 
literature concerning PCa has shown that only three case‒
control studies exist that addressed the identification of 
only a few risk factors [23]: the application of molecular 
markers in a study group including 104 cases and 109 
controls focused on ancestry as a risk factor in the state of 
Bahia [24]. A study of 125 cases and 251 controls in the 
southern state of Santa Catharina exclusively addressed 
family history as a risk factor [25]. Finally, in a study of 
91 cases and 91 controls performed in the state of Paraíba, 
anthropometric measures, ancestry, family history and 
smoking status were analyzed [26].

To the best of our knowledge, there are no Brazilian 
studies about the risk of PCa that include dietary 
components of patients and controls. The increasing rates 
of PCa in Northeast Brazil and the low number of studies 
that have focused on few risk factors underscore the need 
to better understand the possible causes of disease in this 
population. The present study was performed in Northeast 
Brazil. Family history, ancestry, and potential lifestyle-
related risk factors in combination with the dietary 
characteristics of individuals were compared between 125 
patients and 250 controls.

Materials and Methods

Study population
Cancer patients and healthy controls were recruited 

at the oncological treatment reference center, “Fundação 
Assistencial da Paraíba” (FAP) hospital, in Campina 
Grande, State of Paraíba, Northeast Brazil. The public 
FAP hospital receives mainly low-income patients and 
treats approximately 50% of all PC cases in the state. 
Some patients receive PC treatment from towns and 
villages that can be as far as 400 km away from the 
FAP hospital. Campina Grande has approximately 0.4 
million inhabitants and is the second largest urban center 
in the state of Paraíba. It is located inland of the state, 
approximately 120 km away from the capital João Pessoa 
at the Atlantic coast. Like other states of Northeast Brazil, 
Paraíba has a mixed-ethnicity population comprising 

individuals of Native American, African, and European 
ancestry.

The present study was performed between July and 
September 2024. Patients with PCa who were undergoing 
treatment during this time interval at the FAP hospital were 
eligible for the study. Patients with in situ tumors and those 
whose PC diagnosis was more than 24 months prior were 
excluded from the study. Among the 218 patients, 78 with 
disease recurrence were excluded from the study. Among 
the 140 remaining eligible PC patients, ten (7.1%) refused 
to participate and five (3.6%) had incomplete medical 
records. The remaining 125 patients were included in the 
study. Data from 250 age-matched (±5 years) controls 
were obtained from the FAP hospital. Controls with any 
type of cancer, or other chronic disease were excluded 
from the study. The controls at the FAP hospital were all 
healthy companions of patients with other types of disease 
than cancer. Controls and cases were residing in the same 
state and municipalities.

Sampling of data
The clinical and histopathological data of patients were 

obtained from medical records of the medical archive of 
the FAP hospital. High-risk PCa was defined according 
to the National Comprehensive Cancer Network (NCCN) 
as T3a–T4, Gleason score ≥8, or PSA level ≥20, and very 
high-risk PCa was defined as T3b or T4 disease [27]. Data 
concerning age and weight, which were registered during 
hospital admission, were also obtained from medical 
records. 

Patients and healthy controls were interviewed face-to-
face via a structured questionnaire. A similar questionnaire 
was used in previous studies Ribeiro et al. [32]. All the 
interviews were conducted by one of the authors via 
a questionnaire, to which the participants responded 
verbally. Patients were interviewed in the chemotherapy 
and radiotherapy units at the FAP hospital. Controls were 
randomly selected from the waiting rooms of the health 
centers, namely, the hospital lounge, and invited directly 
by one of the authors to participate as volunteers. Among 
several family members, only one person was recruited 
as a control.

Body mass index (BMI) was defined according 
to the World Health Organization (WHO) as follows: 
underweight < 18.5 kg/m2; normal weight = 18.5–24.99 
kg/m2; overweight = 25.0–29.99 kg/m2; and obesity ≥ 
30.0 kg/m2 [28]. Minimum wage and multiple values 
were used to characterize income. This is a popular 
and well-known method for defining economic levels 
among low- and middle-class subjects. The minimum 
wage was R$1,420.00 (US$ 272,54; January 1, 2024). 
Basic income was defined as ≤1 minimum wage; middle 
income was defined as >1 and ≤2 minimum wages; and 
high income was defined as >2 minimum wages. Ethnic 
origin information was obtained from the self-reports of 
the participants.

The level of education was defined as follows: 
incomplete basic schooling and not knowing how to read 
or write was defined as “Analphabetic”; complete basic 
schooling lasting nine years was considered “basic”; 
complete medium schooling lasting 12 years was defined 
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9.3) and 72.56 (SD= 8.4) years old (p= 0.279; Table 2). 
Among the 125 cases and 250 controls, 69 (55.2%) and 
79 (31.6%) had hypertension, respectively (p< 0.001; 
Table 2). Family history was reported by 41 (32.8%) and 
46 (18.4%) patients and controls, respectively (p= 0.002; 
Table 2). Anthropometric measures, alcohol consumption, 
socioeconomic characteristics and the frequency of 
diabetes were not significantly different between the 
two groups (Table 2). Ever smoking was a characteristic 
of 83 (66.4%) and 103 (41.2%) patients and controls, 
respectively (p< 0.001; Table 2). All the 83 cases and 
100 controls reported having smoked, on average, 14.24 
(SD= 11.6) and 9.18 (SD= 5.6) cigarettes per day (p< 
0.001), respectively. All the 83 cases and 89 controls 
reported having smoked on average for 32.61 (SD= 15.3) 
and 29.30 (SD= 11.7) years (p= 0.114), respectively. The 
mean time interval between the end of smoking and the 
end of the study was 22.02 (SD= 12.2) and 18.71 (SD= 
8.3) years for 74 (89.61%) cases and 56 (37.33%) controls, 
respectively (p= 0.068).

The intake of dietary components is summarized in 
Table 3. The cases and controls consumed, on average, 
63.19 g (SD= 48.6) and 51.53 g (SD= 28.5), respectively, 
of red meat per day (p= 0.004; Table 3). Patients and 
controls consumed, on average, 3.81 (SD= 6.0) and 2.1 
(SD= 3.6) g of processed meat per day, respectively 
(p< 0.001; Table 3). The consumption of cruciferous 
vegetables was 3.63 g (SD= 11.4) and 6.43 g (SD= 13.25) 
per day for the cases and controls, respectively (p= 0.045; 
Table 3).

Logistic regression analysis was applied to identify 

as “medium”; and higher educational levels were defined 
as “high”. Overall physical activity was defined as low, 
moderate or strong regular bodily movement according 
to a previous study [29].

Dietary intake was measured, using a validated 
Quantitative Food Frequency Questionnaire (QFFQ), 
applied in previous cancer studies of populations in 
the Brazilian Northeast region [30-32]. These previous 
studies served as a methodological basis for applying 
the instrument, ensuring greater consistency and 
comparability of the data obtained. The questionnaire 
was administered individually, in a private environment, 
by one of the authors and included a list of foods with 
questions about the frequency of consumption and the size 
of portions eaten during the period prior to the diagnosis 
of PCa. To reduce memory bias, participants were also 
asked about possible changes in diet before and after the 
diagnosis of the disease.

In order to standardize the estimation of food portions, 
a photographic food quantification manual was used, 
consisting of 96 foods represented in different sizes and 
homemade measures [33]. The portion sizes were self-
reported by the participants, based on a visual comparison 
with the images in the manual. The information 
obtained was recorded in Microsoft Excel version 
2013 spreadsheets, which allowed for its organization 
and subsequent statistical analysis. In the case of fish 
consumption, the questionnaire did not distinguish 
between freshwater and marine fish. However, as the 
patients did not live in coastal regions, it is assumed that 
consumption refers predominantly to freshwater fish. With 
regard to cruciferous vegetables, cabbage and broccoli 
were specifically considered.

Statistical analyses
All the statistical analyses were performed via SPSS 

Statistics™ software (SPSS; IBM Company; version 
29). The t test was used to compare continuous variables, 
whereas Fisher’s exact test and Pearson’s chi-square (χ²) 
test were used for categorical variables. Binomial logistic 
regression analysis was used to quantify the associations 
between variables and the risk of PCa. The results 
are presented as adjusted odds ratios (ORs) and 95% 
confidence intervals (CIs). The p values were obtained 
via likelihood ratio tests. Initially, all variables with a 
significance of <0.2 in the univariate analysis were used 
for modeling. The backward method was then used to 
select significant variables (p ≤ 0.05), and the final model 
was assessed for adequacy via the likelihood ratio test.

Results

Among the 125 PCa patients, 86 (68.8%) had grade 3 
and 4 disease and no patient had grade 5 disease (Table 1). 
Of all patients 35 (28.0%) presented disease at stages 
III and IV (Table 1). The most commonly used therapy, 
radiotherapy, was applied in 116 (92.8%) out of 125 
patients (Table 1). Among all 125 patients, 57 (45.6%) 
had high and very high risk PCa. Bone metastases were 
detected in eight (14.0%) of these 57 patients.

Patients and controls were, on average, 71.53 (SD= 

Mean PSA 10.70 (SD= 19.18)
N (%)

Gleason
     6 13 (10.4%)
     7 59 (47.2%)
     8 42 (33.6%)
     9 11 (8.8%)
Grade
     1 13 (10.4%)
     2 26 (20.8%)
     3 33 (26.4%)
     4 53 (42.4%)
Stage
     I 32 (25.6%)
     II 58 (46.4%)
     III 24 (19.2%)
     IV 11 (8.8%)
Treatment1
     R 16 (12.8%)
     C + H 9 (7.2%)
     C + R 74 (59.2%)
     S + C + R 26 (20.8%)

C, Chemotherapy; S, Surgery; H, Hormone therapy; R, Radiotherapy. 

Table 1. Clinical Characteristics of 125 PC Patients 
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Case (N= 125) Control (N= 250) p value
Mean weight  (kg) 74.15 (SD= 14.0) 74.25 (SD= 13.2) 0.946
Mean height (cm) 121.93 (SD= 70.0) 130.81 (SD= 65.2) 0.226
Mean Age 71.53 (SD= 8.2) 72.56 (SD= 8.4) 0.279

N (%) N (%)
Age
     50- 59 years 14 (11.2%) 17 (6.8%) 0.471
     60- 69 years 35 (28.0%) 72 (28.8%)
     70- 79 years 49 (39.2%) 97 (38.8%)
     ≥80 years 27 (21.6%) 64 (25.6%)
BMI
     Normal weight 52 (41.6%) 99 (39.6%) 0.741
     Overweight 52 (41.6%) 114 (45.6%)
     Obesity 21 (16.8%) 37 (14.8%)
Hypertension
     Yes 69 (55.2%) 79 (31.6%) <0.001
     No 56 (44.8%) 171 (68.4%)
Diabetes
     Yes 16 (12.8%) 36 (14.4%) 0.401
     No 109 (87.2%) 214 (85.6%)
Ancestry
     European 45 (36.0%) 36 (14.4%) 0.638
     Mixed background 64 (51.2%) 136 (54.4%)
     African 16 (12.8%) 78 (31.2%)
Family history of first degree relatives
     Yes 41 (32.8%) 46 (18.4%) 0.002
     No  84 (67.2%) 204 (81.6%)
Ever smoked
     Yes 83 (66.4%) 103 (41.2%) <0.001
     No 42 (33.6%) 147 (58.8%)
Alcohol consumption before diagnosis
     Yes 100 (80.6%) 194 (77.9%) 0.32
     No 24 (19.4%) 55 (22.1%)
Missing 1 1
Working in agriculture
     Yes 73 (58.4%) 155 (62.0%) 0.287
     No 52 (41.6%) 95 (38.0%)
Education level
     Analphabetic 40 (32.0%) 63 (25.2%) 0.545
     Basic 71 (56.8%) 156 (62.4%)
     Middle 10 (8.0%) 20 (8.0%)
     High 4 (3.2%) 11 (4.4%)
Income
     Basic 5 (4.0%) 6 (2.4%) 0.366
     Middle 94 (75.2%) 203 (81.2%)
     High 26 (20.8%) 41 (16.4%)
Civil state
     Living in a stable union 97 (77.6%)  179 (71.6%) 0.131
     Not living in a stable union 28 (22.4%) 71 (28.4%)

Table 2. Baseline Characteristics of PC Patients and Controls of the Study Group
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All (N= 375) Cases (N= 125) Controls (N= 250)
Mean (SD) Median Mean (SD) Median Mean (SD) Median P- value*

Fish (g/day) 13.64 (13.6) 13.33 14.20 (18.2) 11.19 13.36 (10.7) 13.33 0.571
Red meat (g/day) 55.41 (36.8) 42.85 63.19 (48.6) 48.57 51.53 (28.5) 42.85 0.004
Processed meat (g/day) 2.67 (4.6) 0 3.81 (6.0) 0 2.1 (3.6) 0 <0.001
Chicken (g/day) 40.46 (24.4) 38.57 40.00 (29.1) 36 40.69 (21.7) 38.57 0.797
Milk (ml/day) 86.00 (81.6) 93.33 94.37 (77.3) 93.33 81.82 (83.6) 89.52 0.15
Cheese (g/day) 15.95 (17.2) 12 17.58 (23.5) 11 15.13 (13.0) 12 0.197
Green salad (g/day) 10.71 (11.4) 4.28 10.05 (11.8) 4.28 11.03 (11.2) 4.28 0.44
Tomato (g/day) 29.84 (25.9) 28 28.87 (26.6) 20 30.33 (25.56) 28 0.612
Cruciferous (g/day) 5.49 (12.7) 0 3.63 (11.4) 0 6.43 (13.25) 0 0.045
Beetroot (g/day) 5.24 (9.9) 0 4.80 (9.6) 0 5.46 (10.02) 0 0.539
Carrot (g/day) 9.59 (10.0) 8 9.29 (10.2) 4.28 9.74 (9.9) 8 0.685
Paprika (g/day) 0.72 (2.1) 0 0.66 (2.2) 0 0.74 (2.07) 0 0.715

Table 3. Intake of Dietary Components are Shown as Mean and Median Values for All Individuals, Cases and Controls. 
Mean values were compared between cases and controls

ORcrude (95% CI) P ORadjusted (95% CI)1 P
Hypertension 2.667* (1.71-4.15) <0.001 2.940 (1.81-4.78) <0.001
Family history 2.165* (1.32-3.54) 0.003 2.268 (1.31-3.92) 0.003
Smoking 2.820* (1.80-4.42) <0.001 2.715 (1.67-4.41) <0.001
Dietary components
     Fish (g/week) 1.004 (0.99-1.02) 0.571
     Chicken (g/day) 0.999 (0.99-1.01) 0.797
     Red meet (g/day) 1.009 (1.00-1.02) 0.005 1.006 (1.00-1.01) 0.048
     Processed meet (g/day) 1.083 (1.03-1.14) 0.01 1.074 (1.02-1.13) 0.012
     Milk (g/day) 1.002 (1.00-1.01) 0.177
     Cheese (g/day) 1.008 (1.00-1.02) 0.212
     Green salad (g/day) 0.992 (0.97-1.01) 0.43
     Tomatoe (g/day) 0.998 (0.99-1.01) 0.607
     Cruciferous (g/day) 0.979 (0.96-1.00) 0.052 0.978 (0.96-1.00) 0.052
     Beetroot (g/day) 0.993 (0.97-1.02) 0.993
     Carrot (g/day) 0.995 (0.97-1.02) 0.681
     Peppers (g/day) 0.980 (0.88- 1.09) 0.707

Table 4. Odds ratios (OR) and confidence intervals (95%CI) are shown for single variables (ORcrude) and in an ad-
justed model (ORadjusted) as the chance to have PCa (N= 125). The control served as reference group

1Variables were adjusted among each other and for age.

single variables that modulated the risk of PCa (Table 
4). Hypertension, family history and smoking increased 
the risk of PCa as single variables (p<0.001; p= 0.002; 
p< 0.001; Table 4). Furthermore, the intake of red and 
processed meat increased the risk (p= 0.005; p= 0.001; 
Table 4). The consumption of cruciferous vegetables 
instead reduced the risk of PCa by 21.0% for each gram 
of intake per day (OR= 0.979; 95% CI: 0.959-1.000; 
p= 0.052; Table 4).

A stepwise binary logistic regression model was 
constructed to identify independent variables that increased 
the risk of PCa (Table 4). In this model, hypertension, 
family history and ever smoking increased the risk 2.940 
(95% CI: 1.81-4.78), 2.268 (95% CI: 1.31-3.92) and 2.715 
(95% CI= 1.67-4.41) times (p< 0.001; p= 0.003; p<0.001; 
Table 4), respectively. The consumption of red meat 

increased the risk of PCa by 0.6% for each gram of intake 
per day (OR= 1.006; 95% CI: 1.00-1.01; p= 0.048; Table 
4). The consumption of processed meat increased the risk 
of disease by 7.2% for each gram of intake per day (OR= 
1.072; 95% CI: 1.02-1.13; p= 0.012; Table 4). Finally, the 
consumption of cruciferous vegetables reduced the risk of 
PCa by 22.0% for each g of intake per day (OR= 0.978; 
95% CI: 0.96-1.00; p= 0.052; Table 4).

Discussion

The Brazilian campaign “Novembro azul” (Blue 
November) aims to disseminate information about 
men’s health and strengthen the Ministry of Health’s 
recommendations for cancer prevention, early diagnosis 
and screening [5]. However, the underlying modifiable 
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risk factors for disease among Brazilian men are poorly 
understood. To the best of our knowledge, this is the 
first Brazilian study that attributed dietary components 
to an increased risk of PCa. The consumption of red and 
processed meat increased the risk of PCa, whereas the 
consumption of cruciferous vegetables reduced the risk 
among Brazilian men in the study group. Additionally, a 
family history of PCa, smoking and hypertension were 
associated with an increased risk of disease.

In the present study, hypertension increased the risk 
of PCa approximately threefold. A previous meta-analysis 
including 21 and 14 studies indicated an association of 
hypertension with an increased risk of PCa [34, 35]. A 
cohort study performed in Iceland also indicated that 
hypertension increased the risk [36]. However, in a 
recent Chinese study hypertension did not increase PCa 
risk [37]. The etiology of high blood pressure and PCa is 
not fully understood, but animal studies have indicated 
that increased PCa risk and hypertension are common 
androgen-mediated mechanisms [38]. 

The present results indicated a positive association 
between family history and PCa risk. Family history is a 
well-established strong risk factor for PCa [39-42]. The 
overall increase in PCa risk among men depends on the 
degree and number of relatives who had PCa [40-43]. A 
recent cohort study revealed that men with indications for 
biopsy and a family history of PCa also have a moderately 
increased risk of high-grade PCa [43]. Furthermore, 
a family history of high-grade or metastatic disease 
increased the chance of similar high-risk PCa among men 
[41-44]. Several previous Brazilian studies also associated 
family history with increased risk of disease [11, 23].

Smoking increased the risk of PCa among men in 
the present study. Smoking is associated with advanced-
stage disease, high-risk metastatic disease, obesity, and 
poor survival in PCa patients [45-48]. Previous studies, 
including data on the global burden of disease between 
1990 and 2019, associated smoking with increased PCa 
risk [49, 50]. However, other studies did not indicate this 
positive association: In two meta-analyses, including 
17 and 24 cohort studies, smoking was not associated 
with increased risk but was associated with an increased 
chance of death among PCa patients [49, 51]. A Japanese 
study did not indicate an increased PCa risk in smokers 
[46]. Recent studies have even associated smoking with a 
reduced PCa risk [47, 50]. Five Swedish cohort studies and 
a meta-analysis of 44 cohort studies indicated that this risk 
reduction among smokers was found in studies performed 
during the prostate-specific antigen (PSA) screening era, 
whereas in studies before this era, smoking increased the 
risk of disease [47, 52]. The authors attributed the lower 
risk of smokers to poor PCa screening adherence [47, 52]. 
In agreement with the present findings, previous Brazilian 
studies also indicated an increased risk of PCa in men who 
smoke [26, 53]. To the best of our knowledge, there are 
no comparative data available concerning the adherence 
of Brazilian smokers and nonsmokers to PCa screening.

In the present study, red and processed meat increased 
the risk of PCa. The consumption of red and even stronger 
processed meat is a well-established risk factor for PCa. 
A recent umbrella review of 72 meta-analyses associated 

processed meat intake with increased PCa risk [54]. A 
recent meta-analysis including 25 studies indicated that 
an increase in processed meat intake increased the risk of 
PCa [55]. An umbrella review of meta-analyses of cohort 
studies associated processed and red meat intake with 
increased PCa risk [56]. These findings are in agreement 
with those of large studies based on UK Biobank data, 
which revealed that vegetarians and pescetarians had 
a reduced PCa risk [9-11]. The consumption of meat-
associated saturated and trans fatty acids contributes to 
the etiology of PCa through increased oxidative stress, 
inflammation, alterations in lipid metabolism, growth 
factor signaling and the disruption of prostate hormonal 
regulation [57].

Data from the 2017–2018 Brazilian Household Budget 
Surveys revealed that Brazilians consume an average of 
84 g/day of red and processed meat [58]. A recent survey 
concluded that 47.3% of Brazilian men consumed more 
than the recommended 70.0 g/day of red meat [58]. 
Additionally, 31.7% consumed ≥50.0 g/day to <150 g/
day of processed meat, and 15.4% consumed ≥150 g/day 
of processed meat [59]. The authors attributed the high 
consumption of red and processed meat to increasing 
future costs of the public Brazilian health system due 
to colorectal cancer [59]. High consumption of red and 
processed meat may also contribute to increasing rates of 
PCa among Brazilian men. The present study is the first 
to indicate a positive association between PCa risk and 
the consumption of processed and red meat in a Brazilian 
population.

The present data indicate that cruciferous vegetables 
may be a protective factor against PCa among Brazilian 
men. A previous meta-analysis of seven cohort and 
six population-based case-control studies indicated 
that cruciferous vegetables decreased the risk of PCa 
[60]. Furthermore, cruciferous vegetables reduced 
the progression of disease among PCa patients [61]. 
Cruciferous vegetables are rich in glucosinolates, and their 
protective activity has been attributed to the degradation 
products of these substances [62]. To date, no previous 
Brazilian studies have investigated the consumption 
of cruciferous vegetables and their potential protective 
effects on PCa. The protective effect in the present study 
had borderline significance. Larger case-control studies 
should confirm if cruciferous vegetables really have a 
protective function against PCa among Brazilian men.

The present study had several important limitations. 
The study was based on a small number of patients and 
controls. This may have obscured associations among risk 
factors and PCs. It was therefore not possible to compare 
risk groups, as for example smoking controls and patients. 
Furthermore, due to the small sample size, it was also not 
possible to detect differences of the impact of risk factors, 
depending on the aggressiveness of PCa. Furthermore, 
the results cannot be extrapolated to other Brazilian 
populations with different lifestyle habits and dietary 
patterns. The recruitment of controls was stochastic, but 
the possibility of selection bias cannot be eliminated. 
In the present study group, BMI was not significant 
different among cases and controls. Furthermore, data 
about metabolic syndrome was not assessed. However, 
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hypertension could also be the consequence of obesity, or 
metabolic syndrome among patients. This could generate 
a bias. Smoking and hypertension may increase risk of 
PCa and other chronic diseases. As controls had neither 
PCa nor any other chronic disease, these risk factors may 
have biased. A recall bias among men in the present study 
group also cannot be excluded. Information about ancestry 
was based on subjective information about participants in 
a population with an extremely high degree of admixture. 
Subjective information was a source of uncertainty that 
may have obscured the possible association between the 
risk of PCa and ancestry.

In conclusion, hypertension, a family history of PCa 
and smoking increased the risk of disease in the present 
Brazilian study group. The consumption of red and 
processed meat was also associated with a greater risk 
of developing the disease. In contrast, the consumption 
of cruciferous vegetables had a protective effect. The 
present results indicate that modifiable protective and 
risk factors may play important roles in the etiology of 
PCa among Brazilian men. Lifestyle and dietary choices 
may play important roles in modulating the risk of PCa. 
This emphasizes the need for prevention strategies by 
health authorities. Prevention should focus on information 
transfer regarding hypertension, smoking and diet. 
Prospective Brazilian cohort studies are needed to confirm 
the present findings and identify other protective and risk 
factors for PCa.
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