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Risk factors associated with breast cancer patients in Teresina, Piauí, Brazil 

Fatores de riscos associados com câncer de mama em pacientes de Teresina, Piauí, Brasil 

Factores de riesgo asociados con el cáncer de mama en pacientes de Teresina, Piaui, Brasil 

 
Fabrício Ibiapina Tapety1*, Juliana Veloso Magalhães2, Francisco José de Almeida Cruz Júnior3, Lucas do Vale Teixeira 

Cunha4, Tatiana Vieira Chaves5, Ana Amélia de Carvalho Melo Cavalcante6 
 

 

ABSTRACT 
Objective: To characterize the risk factors for breast cancer in patients seen in a referral center in the city of 
Teresina, Piaui (2010-2012). Method: A descriptive exploratory study with 197 patient records. A personal health 
questionnaire was administered to 20 patients and 20 women without breast cancer. The data were submitted to SPSS 
13.0 for analysis of percentages, means and Spearman correlations. Results: The average age (55 years) was positively 
correlated with ductal carcinoma (83%) and 10% of metastases. The occupation of domestic, family history, 
medications, and exposure to ionizing radiation have been demonstrated as risk factors. Significant (p <0.001) positive 
correlation (r = 0.6642, p = 0.002) were observed between breast cancer family history and occupation. Conclusion: 
Prevention strategies related to environmental, occupational and hereditary factors are necessary to minimize the risk 
of mutagenicity and carcinogenicity. Descriptors: Breast cancer, Risk factors, Mutagenicity. 
 
RESUMO 
Objetivo: Caracterizar os fatores de riscos do câncer de mama em pacientes atendidos em centro de referência da 
cidade de Teresina, Piauí (2010-2012). Método: Estudo exploratório descritivo com 197 prontuários de pacientes. 
Questionário de saúde pessoal foi aplicado a 20 pacientes e 20 mulheres sem câncer de mama. Os dados foram 
submetidos ao programa SPSS 13.0 para análises de percentuais, médias e correlações de Spearman. Resultados: A 
idade (55 anos) foi correlacionada positivamente com o carcinoma ductal (83%) e 10% das metástases. A ocupação de 
doméstica, a história familiar, medicamentos e exposição às radiações ionizantes foram evidenciadas como fatores de 
riscos. Significantes (p<0,001) correlações positivas (r= 0,6642 e p=0,002) foram observadas entre câncer de mama com 
história familiar e ocupação. Conclusão: Estratégias de prevenção associadas aos fatores ambientais, ocupacionais e 
hereditários são necessárias para minimizar os riscos de mutagenicidade e carcinogenicidade. Descritores: Câncer de 
mama, Fatores de riscos, Mutagenicidade. 
 
RESUMEN 
Objetivo: Caracterizar los factores de riesgos del cáncer de mama en los pacientes atendidos en un centro de 
referencia en la ciudad de Teresina, Piaui (2010-2012). Método: estudio exploratorio descriptivo de 197 registros de 
pacientes. Cuestionario de salud personal fue aplicado a 20 pacientes y 20 mujeres sin cáncer de mama. Los datos 
fueron sometidos al programa SPSS 13.0 para el análisis de los porcentajes, medias y correlaciones de Spearman. 
Resultados: La edad media (55 años) se correlacionó positivamente con el carcinoma ductal (83%) y 10% de las 
metástasis. El trabajo doméstico, la historia familiar, los medicamentos y la exposición a la radiación ionizante se han 
demostrado como factores de riesgo. Significativas (p<0,01) correlaciones positivas (r=0,6642, p=0,002) fueron 
observadas entre la historia familiar de cáncer de mama y la ocupación. Conclusión: Las estrategias de prevención 
relacionadas con los factores ambientales, ocupacionales y hereditarios son necesarias para reducir al mínimo el riesgo 
de mutagenicidad y carcinogenicidad. Descriptores: Cáncer de mama, Factores de riesgo, Mutagenicidad. 
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The assessment of risk factors for cancer 

is important to the context of human health. 

Currently, it is known that at least one third of 

the new cases of cancer that occurs annually 

in the world could be prevented.1 Cancer will 

be the first cause of mortality in the world in 

the coming decades. Linked to this is the fact 

that the cancer has a strong influence society, 

undermining productive individuals, both in 

the social and economic context, as well as to 

constitute a serious public health problem.  

 In Brazil, since 2003, malignant 

neoplasms are the second cause of death in 

the population, representing almost 17% of 

deaths of known causes, notified in 2007, in 

the Mortality Information System. It is 

estimated that, in 2020, the number of new 

cases per year in the world will be 15 million, 

of which approximately 60% occur in 

developing countries. The most prevalent 

types, with the exception of nonmelanoma 

skin cancer, will be prostate and lung cancer, 

in males; and breast and cervical cancer, in 

females. 2-3 

 There are possibilities of prevention for 

a good part of the cancers, because 

approximately 80 to 90% of them are related 

to lifestyle and environmental factors, some of 

which as well known as the smoking, 

consumption of alcoholic beverages, excessive 

exposure to ionizing radiation and sunlight, 

chemical substances, present in food, as well 

as occupational exposure to carcinogenic 

agents.4 

 Breast cancer is the second most 

frequent type of cancer in the world and the 

most common among women. Each year, about 

20% of the new cases of cancer in women are 

breast, with age being one of the most 

important risk factors. 5-7.3 The incidence rates 

will increase rapidly over the 50 years and, 

subsequently, this increase will occur more 

slowly. This change in the behavior of the rate 

is known as "Clemmesen's hook", and has been 

attributed to the onset of menopause. The risk 

factors are related to the woman's 

reproductive life (early menarche, nulliparity, 

age at first full-term pregnancies over 30 

years, oral contraceptives, late menopause 

and hormone replacement therapy) and are 

well established in relation to the 

development of cancer breast.7.3 

 Understanding the risk factors for breast 

cancer allows identifying women seeking 

interventions to modify the risks both in 

isolated cases, as also in larger populations; in 

epidemiological studies.8, Many factors are 

associated with breast cancer, such as age and 

gender, race, ethnicity, benign diseases, 

lifestyle and dietary factors, reproductive and 

hormonal factors, exposure to ionizing 

radiation, environmental factors and smoke. 8-9 

However, in 10% of cases it is associated with 

family history.9 The family history is common 

in patients with breast cancer, with a low 

percentage, but all are related to mutations in 

germinative strains.9-10 

 This research aimed to analyze the 

charts on Medical Service Statistics (SAME) a 

Reference Cancer Center in Teresina, Piauí, 

Brazil, during the period 2010/2012 to 

characterize the socio-economic and clinical 

profile of patients with breast cancer, but also 

INTRODUCTION 
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for the mapping of probable risk factors 

associated with the neoplasia in focus. This 

was based on information from patients 

undergoing chemotherapy and / or 

radiotherapy to foster better understanding of 

the epidemiology and risk factors for the 

genesis of process of carcinogenesis related to 

breast cancer as well as for the improvement 

of cancer prevention measures in Piauí. 

 

 

 

 

This was an exploratory descriptive 

research, since the facts were observed, 

recorded, analyzed, classified and interpreted, 

without interference from the researcher, 

including the gathering of information on the 

risk factors for breast cancer. As far as the 

procedures for data collection, the study was 

classified as survey data in medical records of 

patients with breast cancer, and by the 

application of a Public Health Questionnaire.  

The questionnaire applied for the 

understanding of the risk factors and was 

adapted from the model recommended by the 

International Commission for Protection 

against Enviromental Mutagens and 

Carcinogens (ICPEMC). 11 The survey was 

conducted through written authorization from 

the legal representative of the Hospital São 

Marcos (HSM), with the signing of the 

Custodian and in accordance with the 

Ordinance of the Ministry of Health, National 

Council on Ethics in Research, no. 466/ 12, 

which regulates the operational issues ethical 

and scientific work involving human beings. 

Having approval by the Research Ethics 

Committee of the Faculty UNINOVAFAPI, 

protocol No. 0151.0.043.000 -11. 

The Hospital Sao Marcos, Teresina, 

Piaui, a reference center in the diagnosis and 

treatment of cancer cares the population in 

several states of Brazil, especially of 

Maranhao, Para, Ceara and Tocantins. For 

analysis of the sample, 197 medical records 

were evaluated of patients with breast cancer. 

Subsequently, 20 patients agreed to 

participate in the second stage of the 

research, where the Public Health 

Questionnaires were applied.  

For the control group were 20 women 

selected without a cancer diagnostic. It should 

be noted that the questionnaire was applied 

with the prior consent of the patients by 

means of the signature of the Free and 

Informed Consent. The patients in the study 

were not identified and those who were not in 

chemotherapy and/or radiotherapy treatment 

in Chemotherapy and Radiotherapy Service at 

Hospital São Marcos were excluded.  

The data analysis process was carried 

out using the SPSS 13:0 for the correlations 

between the variables and the Program Graph 

Pad Prisma, for analysis of variance (ANOVA) 

with the use of the Dunnet's test, to know the 

existence of association between potential risk 

factors for breast cancer; the statistical 

Spearman's correlation was used.  

 

 

  

 

In the Outpatient Clinic of Piaui, the 

Cancer Combat Association (Hospital São 

Marcos), in the period from 01/01/2010 to 

12/31/2010 there were 457 cases of breast 

METHODOLOGY 

 

 

RESULTS AND DISCUSSION 
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cancer registered. These data were extended 

with the registration of over 197 cases for 

breast cancer in the period from 01/01/2011 

to 06/30/2012.  

The patients with breast cancer were on 

average 55 years old, mostly married and 

ethnicity "brown / mixed race." Regarding the 

level of education, most of the women 

completed elementary school. It should be 

emphasized that 10% of patients with breast 

cancer had complete higher education; 

however, the illiteracy rate was greater than 

10%. Regarding occupation, 34.50% of patients 

with breast cancer reported being house 

cleaners (Table 1). Breast cancer is the second 

leading cause of death in women between 40 

to 59 years of age. 10.12  

 

 

 

Estrogens are recognized as risk factors 

for breast cancer. Inter-individual variations in 

the metabolism of estrogens may also 

influence breast cancer. Hydroxylation and 

methylation chains of catechol estrogens are 

associated with increased risk in 

postmenopausal women. 13-14 Age and gender 

are strong risk factors; women are more likely, 

especially between 45-50 years of age. The 

age for the breast cancer reflects the impact 

of hormonal changes that occur in this period, 

such as a proposal to explain the age of 

greatest risk for the development of cancer.15 

Thus, early menarche prevails as the most 

significant of the risk factors.16  

It is also known that the incidence of 

cancer can vary according to the individual's 

gender.2-3 Age and gender are major risk 

factors for breast cancer, which occurs 

approximately 100 times more in women than 

in men.10  

There are reports that many ethnic 

differences are attributed to lifestyle and the 

socio-economic profile, which also explains the 

differences of survivals, but other genetic and 

biological factors, may explain the fact that 

the breast cancer in black women is more 

aggressive and has a high mortality rate.15.18 

In relation to the location of the cancer, 

as well as their subtypes and indicative of 

metastasis there are no significant differences 

(p>0.05) in relation to the location in the 

breast right or left, but rather in relation to 

the appearance of cancer in both breasts. 

However, significant data (P< 0.001) were 

observed for a subtype of ductal carcinoma. 

Epidemiological Studies indicate that 

approximately 70% of subtypes of breast 

cancer have ductal invasion.17 
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The percentage of metastasis was 10.2% 

for breast cancer (Table 2), suggesting the 

implementation of mechanisms for monitoring 

of treatment in relation to damage in normal 

cells induced by therapies, as also for the 

angiogenesis process, as a strategy for the 

prevention of new cases. Currently, it is known 

that at least one third of the new cases of 

cancer that occur annually in the world could 

be prevented.2-3  

This possibility of prevention for a good 

part of the cancers is related to the fact that 

around 80 to 90% of them are related to 

lifestyle and environmental factors, some of 

which as well known as the smoking, 

consumption of alcoholic beverages, excessive 

exposure to ionizing radiation and sunlight, 

chemical substances, present in food, as well 

as occupational exposure to carcinogenic 

agents.4,19-20  

 

 

Patients with breast cancer (n= 20) and 

women without breast cancer (n= 20) showed 

similar characteristics in relation to age and 

ethnicity. But, as for schooling, the 

information are differentiated, because 

women of the control group reported having 

completed high school, however, also carry out 

domestic activities (Table 3). 

The occupational and environmental 

exposure also has been studied in relation to 

the association to cancer. Agents such as 

pesticides, as well as trace minerals may be 

risk factors. The majority of cancer cases (80%) 

are related to the environment, in which we 

found a great number of factors 

chemical/physical and biological, potentially 

genotoxic. It is understood by environment in 

general (water, earth and air), the workplace 

(chemical industries and similar), consumption 

environment (food, medicine), social and 

cultural environment (lifestyle and habits). 4 
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Provoked changes in the environment 

caused by man himself, the lifestyle adopted 

by people can determine different types of 

cancer. It is estimated that up to 70% of 

cancer cases can be avoided simply by 

preventing exposure to environmental risk 

factors. The elimination of habitual smoking, 

changes in diet, with increased consumption of 

fruit, vegetables, legumes and cereals, the 

prevention of sexually transmitted diseases 

and the control in exposure to chemical 

agents, ionizing radiation and ultraviolet rays 

are practical measures that contribute to the 

maximum reduction in the risk of developing a 

cancer.2-3  

With respect to occupation, the patients 

were interviewed in their majority (70%) only 

perform domestic work (Table 3). Positive 

Correlations, identified by application of the 

Spearman correlation with a factor of 0.569, 

and with a significance of 0.009 (P< 0.001) 

were observed between the type of work with 

breast cancer. It should be emphasized that in 

the occupation of house cleaner, the patients 

are exposed to numerous chemicals, 

potentially mutagenic, including chemicals 

used in household services (detergents, 

bleach, caustic soda and insecticides). The 

chemical agents that initiate the 

carcinogenesis of structure are extremely 

diverse and include both synthetic products as 

well as natural. The chemical carcinogens 

(particularly those present in tobacco and 

resulting from its combustion and metabolism), 

as well as certain agents, such as azo-dyes may 

provoke, aflatoxins, benzene and hypochlorites 

which were clearly involved in the induction of 

cancer in man and animals.21 

The majority of patients with breast 

cancer reported low consumption of 

vegetables, while for the control group the 

consumption was significant (P< 0.001) (Table 

4). However, no correlations were observed 

between the consumption of vegetables with 

breast cancer. There are reports that a diet 

poor in the nutrients present in vegetables 

increases the risk of degenerative diseases, 

including cancer.22 The studies related to the 

influences of diet are still difficult to 

understand and interpretation due to failures 

in the data collection with the use of 

questionnaires, even with large evidence of 

influences of micro-nutrients with breast 

cancer.9  

The vitamins and minerals present in 

vegetables are essential for the maintenance 

of the stability of the genome, as well as may 

influence in many aspects of metabolism, 

including DNA synthesis, repair, methylation 

and apoptosis. Many nutrients have been 

identified as effective reducers and/or 

protectors against DNA damage. Thus, 

supplementation with antioxidant vitamins 

cause substantial reduction in the frequency of 

genetic instability. 23 However, there are 

reports that the epidemiological vitamins (A, 

C, E), selenium, licopenos, soybeans are 

protective of genetic instability, but in 

exaggerated use may present adverse effects, 

increased risk for cancer. 24 The evidence that 

the micro-nutrients are important for genomic 

stability have been reported in studies of 

intervention, with supplementation of vitamins 

A, C and E, due to their protective effects in 

chromosome breaks, hipometilacao of DNA and 

protection to oxidative damage.25-26  
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Patients with breast cancer have 

reported exposure to various chemical agents 

potentially mutagenic and/or carcinogenic, 

such as pesticides, cleaning products, 

formaldehyde, ether, alcohol consumption, 

smoking, and prescription and non-prescription 

drugs, in addition to radiation exposure before 

and during cancer therapy (Table 4).  

 

Factors such as diet, food 

supplementation and physical activities are 

important for disease prevention. Numerous 

evidences suggest association between 

lifestyle with risk for diseases.27 Still 

prevention is not consistent, regarding physical 

activities, tomatoes, vegetable and soy and 

the consumption of dairy products and meat 

are included as risk factors. 28 Obesity, low 

physical activity and low consumption of 

antioxidants, vitamin D and calcium, coffee 

are factors of risks.29-30  

It is worth reporting that despite the 

many controversies intake of micronutrients is 

important for genetic material, especially for 

preventing mutations. Genetic instability has 

its origin from a cascade of mutations that 

cause many changes in the DNA structure, such 

as simple breaks or duals, deletions or 

modifications of bases, bridges of DNA-DNA or 

DNA-proteins and interchain bridges. These are 

some initial events by which chemical and 

physical genotoxic agents cause inherited 

diseases, cancers and lethalities.31  

The World Health Organization (WHO) 

considers smoking as the main cause of death 

that can be prevented in the entire world and 

a risk factor for cancer According to the WHO, 

more than 5 million people die every year, all 

over the world, as a result of smoking, while 

the majority of these deaths concentrated in 

low and middle-income countries. If the 

current pattern of tobacco consumption is not 

reversed, the number of deaths may exceed 

the 574,320 to 8 million per year by around 

2030 and one billion by the end of this 

century.  

 The data concerning to smoking in this 

research were not statistically significant (p> 

0.05) in the study population. Smoke is an 

important variable for increases the risk of 

breast cancer, by inducing significant changes 

in genetic material, indicated by cytogenetic 

biomarkers.32 Numerous evidences indicate 

association between active and passive 

smokers with breast cancer, particularly in 

women post-menopause, however this 

correlation is inconclusive due to possible 
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interactions between smoking, alcohol and 

hormonal influences.13,33  

Alcoholic beverages have been 

commonly associated with cancer.34 Still, 

ethanol is not a direct carcinogen, one of its 

metabolites, acetaldehyde, can act as a tumor 

promoter. Ethanol inhibits the detoxification 

of chemical carcinogens such as nitrosamines, 

which has been associated with tumors of the 

gastrointestinal tract. The abusive 

consumption of alcohol shows it is synergistic 

with chronic hepatitis type B or infection with 

the hepatitis C virus, thus predisposing the 

body for the development of hepatocellular 

carcinoma. 4 The continuous use of alcoholic 

beverages is associated with an increase in the 

incidence of cancer of the oral cavity, 

pharynx, esophagus, liver, and possibly of the 

breast. The abusive consumption of alcohol 

shows is synergistic with the chronic hepatitis 

type B or infection with the hepatitis C virus, 

predisposing the body for the development of 

hepatocellular carcinoma.28 

The chemical agents that initiate the 

carcinogenesis are of an extremely diverse 

structure and include both synthetic products 

as well as natural.4,21,35 They are subdivided 

into two classes: direct action compounds that 

do not require chemical transformation for its 

carcinogenicity and indirect action compounds 

or pro-carcinogens, which require metabolic 

conversion to produce end carcinogens capable 

of transforming cells.4,35-36  

In relation to the consumption of 

prescribed medications, 100% of patients were 

using them, while the group of negative 

control, consumption was much lower. Among 

the types of prescription medicines, the data 

were significant for anticancer drugs and 

hormones, suggesting that they are under 

treatment and possibly have hormonal 

therapy. Positive correlations were observed 

between medications for breast cancer with 

significance of p<0.001 and p<0.05, and with 

Spearman factors of 0.569 and 0.666. There 

are reports of carcinogenicity related to 

several pharmaceutical brands in animals and 

humans, with positive responses in various 

tests of genotoxicity, mutagenicity and 

carcinogenicity, with suggestions for better 

assessments of the risks and benefits of the 

drugs. 37 It is worth emphasizing that the 

patients also consume medicines not 

transcribed by doctors, with emphasis to the 

analgesics and antibiotics used without a 

medical prescription (Table 4). Studies report 

that the use of antibiotics may be associated 

with the development of cancer.38  

During the cancer radiotherapy, humans 

are exposed to high linear energy transfer, 

which cause various biological effects, 

including cell inactivation, genetic mutations, 

cataracts and cancer induction. However, the 

mechanisms by which the ionizing radiation 

induce chromosomal changes from DNA double 

strand breaks are not yet well understood. 39 

The ionizing radiation, for example, that exists 

in X-rays, it can produce a series of lesions in 

DNA, including cross-links proteins, cross-links 

to bands of DNA (cross-linking), oxidation and 

degradation of bases, cleavage of connection 

sugar-phosphate, and breakage of single or 

double chains in DNA. These changes can be 

directly produced by particle radiation, X-rays 

or gamma or indirectly by oxygen-derived free 

radicals (derived ionizing radiation produces 

oxygen radicals by radiolytic cleavage of 
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water) or soluble products, derivatives of 

peroxidized lipids.4,35  

 Data on the disease profile of patients 

with breast cancer and the control group are 

presented in Table 5. More than half of 

patients have reported cases of breast cancer 

in the family, being the aunts and 

grandparents are the most affected. In relation 

to this aspect, it is worth noting that more 

than 40% of patients with breast cancer have 

reported cases in the family. There were no 

reported cases of breast cancer in the control 

groups' families. 

 

 

Significant (p <0.001) positive Spearman 

correlations were observed between breast 

cancer (r = 0.6642, p = 0.002) with other 

diseases such as bacterial and viral etiologies 

(Table 5). In relation to cancer, the 

percentages were higher for the relatives of 

patients. The data were not statistically 

significant (P< 0.001) for other diseases in both 

patients, as also in the control group (Table 

5).. Many forms of cancer have higher 

incidence in relatives of patients than in the 

general population. 2-3 however, 5-10% of cases 

of hereditary origin and with germ mutations 

to genes BCRA1 and BCRA2, only 5% develop 

the neoplasm. However, they are not known as 

big risks for the general population. 40  

Breast cancer affects a large proportion 

of the female population worldwide, with a 

high mortality rate. There is the estimation in 

Brazil that equate to approximately 50,000 

new cases of breast cancer. Cancer is defined 

as a disease and genomic arises from the 

cumulative changes in the genetic material 

(DNA) of normal cells, which undergo 

transformation until becoming malignant. All 

processes from tumor initiation, 

transformation, invasion to the emergence of 

metastases in multiple stages and may involve 

dozens or even hundreds of genes. These 

processes are developed by means of different 

genetic mechanisms, such as: mutations 

intragenicas, breakages and losses, 

chromosomal gene amplifications, genomic 

instability and epigenetic mechanisms (such as 

methylation and acetylation). 41  

 

 

 

 

  

In relation to the epidemiological 

aspects identified in the medical records of 

197 patients with breast cancer, undergoing 

treatment at HSM, age indicative of pre-

CONCLUSION 
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menopausal women, the ethnic group 

brown/mestizo, the low level of education, 

household occupation and the type of breast 

cancer ductal carcinoma (right and left) were 

predominant in the population data. These 

data point to several factors of laughter to 

breast cancer, as reported in several studies.  

In comparative analyzes between 

patients with breast cancer and healthy 

women with similar age and ethnic group, was 

also evident the degree of instruction high for 

healthy women, as well as the consumption of 

vegetables and less viral and bacterial 

infections, low consumption of medicines, 

including the family history for cancer. 

Positive Correlations were observed between 

age of patients, occupation of household, 

exposure to chemical/physical, medication use 

transcripts and transcripts not for breast 

neoplasias.  

Thus, this research emphasizes that the 

environmental aspects and associated 

occupational genetic susceptibility 

contemplates several risk factors for breast 

cancer, which in (their majority), are possible 

to be monitored, such as a strategy for the 

prevention of the effects of genotoxic and 

carcinogenic agents to the genome, as by 

means of genetic counseling. 
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