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Introduction

Breast cancer is the most common cancer among 
women worldwide. An estimated 1.67 million new cases 
were diagnosed in 2012, corresponding to 25% of all 
cancers. It is anticipated that in 2020, breast cancer will be 
diagnosed in more than 1.97 million women worldwide, 
and 622,000 women will die of this disease. Breast 
cancer is currently ranked as the fifth leading cause of 
death from cancer in general (522,000 deaths), the most 
frequent cause of cancer death in women in less developed 
regions (324,000 deaths, 14.3% of the total) and the second 
most frequent cause of cancer deaths in more developed 
regions (198,000 deaths, 15.4% of the total) (International 
Agency of Research Cancer, 2012). In 2016, the expected 
number of new cases of breast cancer in Brazil is 57,960 
(Brasil, 2015), with a mortality of 17,872 (International 
Agency of Research Cancer, 2012).

Obesity is one of the factors related to the risk of breast 
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cancer (Bhaskaran et al., 2014; Benedetto et al., 2015). 
In 2014, more than 600 million adults were obese. Overall, 
approximately 15% of the world’s women were obese 
in 2014 (World Health Organization, 2015). In addition, 
obesity is associated with a poor prognosis for breast 
cancer, with an increased risk of disease recurrence and 
with mortality (Kamineni et al., 2013; World Health 
Organization, 2015). Researchers have concluded that 
morbid obesity increases the risk of death from breast 
cancer by 2.26 times (Kwan et al., 2014). A study 
conducted in Germany showed that obese patients had 
significantly shorter disease-free survival and overall 
survival than non-obese patients (Sholz et al., 2015).

The relationship between obesity and the risk of breast 
cancer has been the subject of many studies (Amadou et al., 
2013; Bhaskaran et al., 2014; Harding et al., 2015; Rosner 
et al., 2015). However, there is little data investigating 
the relationship obesity and risk of breast cancer in 
Brazilian women. Most studies are carried out with 
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American women (Rosner et al., 2015), African, Asian 
(Amadou et al., 2013), European (Bhaskaran et al., 2014) 
and Australian (Harding et al., 2015). Thus, the following 
question arose: does the association between obesity and 
breast cancer in women in Brazil differs from women of 
other nationalities?

For postmenopausal women with breast cancer, 
obesity is considered a risk factor (Bhaskaran et al., 
2014; Harding et al., 2015), whereas it is inversely 
related to the incidence of breast cancer in premenopausal 
women (Bhaskaran et al., 2014). Sangrajrang et al., 
(2013), demonstrated a positive association with the 
increased risk of breast cancer in postmenopausal women 
(odds ratio [OR] = 1.67). Munsell et al., (2014), showed in 
a meta-analysis that a BMI of ≥ 30 kg/m2 was associated 
with increased risk compared to women of normal weight.

Adiposity measures at age 18 and 20 and weight gain 
have also been discussed in the literature as factors related 
to breast cancer (Amadou et al., 2013; Rosner et al., 2015). 
Women of low weight at age 20 were less likely to develop 
premenopausal breast cancer (Sangrajrang et al., 2013). 
A weight gain of ≥ 10 kg after the twenties was 
considered to present an increased risk of breast cancer 
in postmenopausal women (Suzuki et al., 2013). Some 
studies show that central adiposity is an independent 
predictor of breast cancer (Kabat et al.,2015; Harding et 
al., 2015), and many studies have indicated an increased 
risk associated with a higher waist circumference 
(WC) and a higher waist-hip ratio in women who are 
premenopausal (Amadou et al., 2013; Bandera et al., 2013; 
Wang et al., 2013).

Obesity is an independent risk factor for breast cancer 
in postmenopausal women, in particular for women 
with the positive estrogen receptor (ER) (Printz, 2014; 
Bandera et al., 2015) and positive progesterone receptor 
(PR) subtypes (Munsell et al., 2014). However, positive 
associations between obesity and the risk of breast cancer 
have also been demonstrated for triple-negative (TN) 
breast cancer (Pierobon and Frankenfel, 2013; Mowad 
et al., 2013). 

Given the importance of the subject and because of 
the need for research on Brazilian women, the objective of 
this study was to investigate the association between 
obesity in pre- and postmenopausal women and 
the development of breast cancer and the expression of 
estrogen, progesterone, human epidermal growth factor 
receptor 2 (HeR-2)and TN receptors. 

Materials and Methods

Study population
A case-control  s tudy was conducted with 

a group of 500 women in a philanthropic hospital run 
by the North Paranaense Association Against Cancer 
(Associação Norte Paranaense de CombateaoCâncer) with 
recognized local and regional representation for cancer 
care; this hospital is located in a Brazilian municipalityin 
the North Central ParanaenseMesoregion, state of Paraná, 
southern Brazil. The hospital serves approximately 150 
state municipalities, with more than 80% of the treatment 
being provided through the National Health System 

(SistemaÚnico de Saúde - SUS). Data were collected 
between October 2014 and October 2015. 

Women with a confirmed histological diagnosis of 
breast cancer that was discovered in the 6 months preceding 
the interview were selected as cases. Women who attended 
the hospital to perform routine breast examinations during 
the same period were randomly selected as controls. 
Women who had breast cancer recurrence, those who had 
any history of cancer and those who were diagnosed more 
than 6 months before the date of interview were excluded 
from the study. 

The sample  s ize  was es t imated based on 
the identif ication of patients diagnosed with 
breast cancer in the period selected for the survey 
(October 2013 to October 2014); this provided a total of 
100 eligible women. For the controls, data were collected 
at a ratio of 1 case per 4 controls, resulting in a total of 400 
controls, who were matched for age (standard deviation 
[SD] = 5 years). 

From this total, the women were divided into 
premenopausal (n = 32 cases and n = 128 controls) and 
postmenopausal (n = 68 cases and n = 272 controls) groups 
(flowchart 1). 

Women with natural menopause or those who had 
undergone total hysterectomy or bilateral oophorectomy 
were considered postmenopausal. Women who reported 
having undergone hysterectomy, but without the removal of 
one or both ovaries, were classified as premenopausal. 

This study was approved by the Standing Committee 
on Ethics in Human Research of the State University of 
Maringa (Universidade Estadual de Maringá) under decision 
no.353,649.

Data collection
After confirming eligibility, the data were collected 

by conducting face-to-face interviews with the use of 
a structured questionnaire after obtaining the written 
consent of the participants.

The study variables collected for nutritional status 
(obesity and abdominal obesity) werecurrent weight, 
height, pre-diagnostic weight (self-reported weight - weight 
in the last 6 months prior to diagnosis), weight at age 20 

Flowchart 1. Delineation of women selected for 
the case-control study.
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breast cancer. These women had a prevalence of obesity of 
27.7% when considering pre-diagnosis BMI and 29.4% 
when analyzing the indicator of recent BMI. Based on 
the multivariate regression analysis with the potential risk 
factors for breast cancer, women with a BMI ≥ 30 kg/m2 

at pre-diagnosis and at the most recent measurement were 
1.50 and 1.56 times more likely, respectively, to develop 
breast cancer (Table 2 and 3).

When analyzing the cases of breast cancer regarding 
the presence of obesity with only clinicopathological 
variables no relationship was found between obesity and 
these variables in premenopausal women (Table 3). As for 
postmenopausal women, it was verified that the ER Status 
variable was significant. (Tables 4). A total of 95.2% of 
the postmenopausal women with pre-diagnostic obesity 
according to BMI had a positive ER status (Table 5). 

Discussion

To our knowledge, data on the effects of obesity 
on breast cancer in Brazilian women are scarce. From 
this, the present study was conducted in order to answer 
whether the association between obesity and breast 
cancer in women in Brazil differs from women of other 
nationalities?

In this study, after investigating the association 
between obesity and the development of breast cancer 
and with the expression of ER, PR, HeR-2 and TN, it was 
identified that pre-diagnostic and recent obesity were risk 
factors for breast cancer in postmenopausal women and 
that postmenopausal cases with pre-diagnostic obesity 
according to BMI had a positive ER status. 

Because the sample size is set the approach to power is 
based on minimum detectable differences in prevalence of 
obesity between cases and controls. Power calculations 
are based on a two-sided, two-group continuity corrected 
Chi-square test with alpha=0.05. We assume that the 
prevalence of obesity in cases (those with cancer) will 
be higher than those in the controls (without cancer).  
Because we have a set sample size our approach is to 
determine the minimum detectable difference based on 
the estimated prevalence of obesity in cases. Based on 
the aforementioned test we will have 80% power to detect 
the following diferences.

The present study identified a risk of developing 
breast cancer of 1.50 (95% CI 1.06-2.13) and 1.56 
(95% CI 1.11-2.21) among postmenopausal women with 
BMI ≥ 30 kg/m2 at the time of pre-diagnosis and in the 
recent measurement, respectively.

This association between obesity and postmenopausal 
breast cancer agrees with research based on multicenter 
data from the Women’s Health Initiative (USA) involving 
7,039 breast cancer patients (Kabat et al., 2015). Research 
conducted in Australia and New Zealand showed that 
postmenopausal women with obesity according to their 
BMI had a 1.06 times greater risk (CI 1.01 to 1.12) of 
developing breast cancer (Harding et al., 2015), whereas 
in Japanese women, the risk was 2.03 times greater 
(CI 1.59 to 2.61) (Tamaki et al., 2014). 

In Brazil, a single study developed in the northeast 
region to investigate associations between the diagnosis of 

(self-reported), BMI and WC. The BMI was calculated by 
the formula: weight (kg)/height (m)2, which was classified 
according to the World Health Organization criteria 
(World Health Organization, 2013); the results were 
stratified into BMI < 30.0 kg/m2 and BMI ≥ 30.0 kg/m2. 
WC was measured according to the criteria established by 
the World Health Organization (2005) and was classified 
into WC < 80 cm and WC > 80 cm. 

The medical records of the women with breast cancer 
were analyzed to obtain the following clinicopathological 
variables: estrogen (negative/positive), progesterone 
(negative/positive), HeR-2 (negative/positive) and TN 
receptors.

The following sociodemographic data were collected: 
age (calculated in full years at the time of the interview 
and categorized as < 40 and ≥ 40 years; civil status (with 
or without a partner); educational level (according to 
the last completed grade, categorized as < 8 years or ≥ 8 
years); and race/color (white or non-white).

Other information relating to potential breast 
cancer risk factors were collected, such as a family 
history of breast cancer in a 1st degree relative 
(yes/no); past contraceptive use (yes/no); age at menarche 
(< 13 and ≥ 13 years); nulliparity (yes/no); breastfeeding 
duration (< 12 and ≥ 12 months); age at menopause 
(< 55 or ≥ 55 years); and past hormone replacement 
therapy (HRT) use (yes/no).

Statistical analysis
For the statistical analysis, the information was 

tabulated using a descriptive analysis (mean and standard 
deviation) and was analyzed using the chi-square 
and Fisher´s exact tests, where applicable, to test 
the association between the selected characteristics of 
the study population. A crude OR analysis was performed 
using the chi-square test in Epi Info 3.5.1 to evaluate the 
effects of BMI at age 20, pre-diagnostic BMI, current 
BMI and WC with regard to the risk of breast cancer in 
the menopausal groups. A multivariate logistic regression 
model was used to determine the OR adjusted for potential 
confounding variables(age, family history of breast 
cancer, contraceptive use, age at menarche, nulliparity, 
breastfeeding, age at menopause and HRT use) using 
Statistica 7.1. The level of statistical significance was 
set at p < 0.05 and the confidence interval (CI) at 95%. 

Results

The mean age of the 100 cases and 400 controls was 
57.4 (SD 11.8) and 52.3 (SD 11.6) years, respectively. 
The characteristics of the study population by menopausal 
status are shown in Table 1. No significant differences 
were observed between cases and controls. However, in 
the premenopausal and postmenopausal groups, a higher 
frequency of women who had a family history of breast 
cancer of the first degree and nulliparity were observed 
in the group of breast cancer cases. Contraceptive use 
was observed to a greater extent among women with 
premenopausal breast cancer.

After stratification according to menopause, obesity in 
postmenopausal women appeared to be a risk factor for 
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breast cancer and nutritional factors in women evaluated 
in two cancer hospitals showed that overweight or 
obesity and waist circumference> 88 cm were more 
prevalent in the group of cases, presenting respectively 
a risk chance of 2.70 (95% CI 1.28-5.70) and a risk of 
3.10 (CI 95% 1.46-6.56) compared to the control group 
(Queiroz et al., 2018).

The finding in the present study between obesity and 
the risk of breast cancer presents some justifications. 
The increased risk of breast cancer in postmenopausal 
obese women can be explained by the increase in 
estradiol bioavailability as a result of the higher 
conversion rate of androgenic precursors to estradiol 
through the activity of aromatase, an enzyme present in 
adipose tissue (Goday et al., 2015). Furthermore, obesity 
is related to hyperinsulinemia, which in turn inhibits 

the hepatic secretion of sex hormone-binding globulin 
(SHBG), thus increasing the bioactivity of circulating 
estradiol (Boonyaratanakornkit and Pateetin, 2015). 

Another factor that may justify the association 
between obesity and breast cancer identified in this study 
is that obesity is now also recognized as an inflammatory 
condition, and the role of inflammatory mediators such 
as prostaglandin E2 (PGE2) is to act as one of the main 
engines of aromatase expression in breast adipose stromal 
cells (Brown and Simpson, 2015). Subbaramaiah et 
al., (2012) showed that the expression of aromatase in 
the breasts of obese women was greater than that in 
non-obese women, and it was correlated with increased 
levels of PGE2. The increase in aromatase expression 
therefore results in the formation of estrogen in the breast, 
which would lead to the increased proliferation of breast 

Table 1. Selected Characteristics of Study Population by Menopausal Status. Brazil, 2017.

* Fisher´s exact test 

Premenopausal Postmenopausal
Characteristics Cases Controls Cases Controls

(n=32) (n=128) p value (n=68) (n=272) p value
n (%) n (%) n (%) n (%)

Age (years)
     < 40 6 (11.5) 46 (88.5) 0 (0.0) 1 (100.0)
     ≥ 40 26 (24.1) 82 (75.9) 0.09 68 (20.1) 271 (79.9) 0.80*
Education (years of study)
     < 8 10 (17.0) 49 (83.0) 0.54 45 (21.1) 168 (78.9) 0.50
     ≥ 8 22 (21.8) 79 (78.2) 23 (18.1) 104 (81.9)
Marital Status
     With partner 23 (19.3) 96 (80.7) 40 (17.8) 185 (82.2)
     Without a partner 9 (22.0) 32 (78.0) 0.71 28 (24.3) 87 (75.7) 0.15
Race / Color
     White 25 (20.0) 100 (80.0) 56 (20.1) 223 (79.9)
     Nowhite 7 (20.0) 28 (80.0) 1.00 12 (19.7) 49 (80.3) 0.94
Family History of 
Breast Cancer 1º degree
     Yes 4 (33.3) 8 (66.7) 0.22* 5 (21.7) 18 (78.3) 0.50*
     No 28 (19.0) 120 (81.0) 63 (19.9) 254 (80.1)
Hormone replacement therapy 
     Yes - - 10 (13.7) 63 (86.3) 0.12
     No - - 58 (21.7) 209 (78.3)
Contraceptive use
     Yes 25 (24.5) 77 (75.5) 0.06 38 (17.3) 182 (82.7) 0.08
     No 7 (12.1) 51 (87.9) 30 (25.0) 90 (75.0)
Age at menarche (years)
     < 13 14 (18.2) 63 (81.8) 0.57 29 (20.0) 116 (80.0) 1.00
     ≥ 13 18 (29.7) 65 (78.3) 39 (20.0) 156 (80.0)
Nulliparity
     Yes 5 (31.3) 11 (68.7) 0.23* 9 (33.3) 18 (66.7) 0.07
     No 27 (18.7) 117 (81.3) 59 (18.8) 254 (81.2)
Time of breastfeeding
     < 12 months 11 (22.5) 38 (77.5) 0.41 14 (17.9) 64 (82.1) 0.87
     ≥ 12 months 13 (16.7) 65 (83.3) 39 (18.7) 169 (81.3)
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Premenopausal
Characteristics Cases Control OR 95% CI OR 95% CI

(n=32) (n=128) crude adjusteda

n (%) n (%)
cPrediagnosis BMI (kg/m2)
     <30 20 (16.5) 101 (83.5) 1.0
     ≥30 12 (30.8) 27 (69.2) 2.24 0.90-5.57 1.64 0.95-2-85
     p value 0.05 0.07
dCurrent BMI (kg/m2)
     <30 24 (19.0) 102 (81.0) 1.0
     ≥30 8 (23.5) 26 (76.5) 1.31 0.48-3.51 1.23 0.70-2.18
     p value 0.56 0.56 0.47
eBMI at age 20 years (kg/m2)
     <30 31 (19.9) 125 (80.1) 1.0
     ≥30 1 (25.0) 3 (75.0) 1.34 0.22-7.07 1.06 0.27-4.24
     p value 0.59* 0.93
Waist circumference (cm)
     <80 3 (13.0) 20 (87.0) 1.0
     ≥80 29 (21.2) 108 (78.8) 1.79 0.46-8.16 1.25 0.60-2.62
     p value 0.27* 0.54

Table 2. Bivariate Analysis and Multivariate Logistic Regression of Association of BMI, WC and Breast Cancer Risk 
by Menopausal Status. Brazil, 2017

a Adjusted for age, contraceptive use, age at menarche, nulliparity, breastfeeding, family history of breast cancer; c Based on self-reported 
prediagnosis weight at least 6 month before breast cancer diagnosis and measured height at interview; d BMI measured at interview; e Based on 
self-reported weight with age 20 years and measured height at interview; * Fisher´s exact test; OR, odds ratio; CI, confidence interval.

Postmenopausal
Characteristics Cases Control OR 95% CI OR 95% CI

(n=68) (n=272) crude Adjusteda

n (%) n (%)
cPrediagnosis BMI (kg/m2)
     <30 45 (17.5) 212 (82.5) 1.0
     ≥30 23 (27.7) 60 (72.3) 1.81 1.02-3.34 1.50 1.06-2.13
     p value 0.04 0.02
dCurrent BMI (kg/m2)
     <30 43 (16.9) 212 (83.1) 1.0
     ≥30 25 (29.4) 60 (70.6) 2.05 1.12-3.77 1.56 1.11-2.21
     p value 0.01 0.01
eBMI at age 20 years (kg/m2)
     <30 67 (20.0) 268 (80.0) 1.0
     ≥30 1 (20.0) 4 (80.0) 1.00 0.17-5.85 0.99 0.27-3.65
      p value 0.67* 0.99
Waist circumference (cm)
     <80 5 (13.5) 32 (86.5) 1.0
     ≥80 63 (20.8) 240 (79.2) 1.68 0.59-5.13 1.38 0.80-2.40
     p value 0.29 0.24

Table 3. Bivariate Analysis and Multivariate Logistic Regression of Association of BMI, WC and Breast Cancer Risk 
by Menopausal Status. Brazil, 2017

a Adjusted for age, contraceptive use, age at menarche, nulliparity, breastfeeding, family history of breast cancer, age of menopause, hormone 
replacement therapy; c Based on self-reported prediagnosis weight at least 6 month before breast cancer diagnosis and measured height at interview
d BMI measured at interview; e Based on self-reported weight with age 20 years and measured height at interview; * Fisher´s exact test; OR, odds 
ratio; CI, confidence interval.
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cancer (Boonyaratanakornkit and Pateetin, 2015; Brown 
and Simpson, 2015).

Furthermore, obesity results in a decrease in 
adiponectin circulation and increased leptin, which in 
turn exerts a stimulatory effect in promoting the survival, 
proliferation, migration and invasion of ER-positive and 

ER-negative breast cancer cell lines (Dubois et al., 2014; 
Brown and Simpson, 2015). Adiponectin acts by exerting 
anticancer effects, increasing insulin sensitivity and 
decreasing insulin/IGF-1 (growth factor similar to type 1 
insulin) (Benedetto et al., 2015). 

Another result encountered in this study was that 

ER Status PR Status HeR-2 Status TN 
Characteristics Negative Positive Negative Positive Negative Positive Yes No

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Prediagnosis BMI (kg/m2)
     <30 1 (6.3) 15 (93.8) 3 (20.0) 12 (80.0) 3 (27.3) 8 (72.7) 0 (0.0) 11 (100.0)
     ≥30 2 (25.0) 6 (75.0) 2 (25.0) 6 (75.0) 2 (28.6) 5 (71.4) 1 (14.3) 6 (85.7)
     p value 0.24* 0.58* 0.67* 0.38*
Current BMI (kg/m2)
     <30 3 (16.7) 15 (83.3) 5 (29.4) 12 (70.6) 4 (25.0) 12 (75.0) 1 (6.3) 15 (93.8)
     ≥30 0 (0.0) 6 (100.0) 0 (0.0) 6 (100.0) 1 (50.0) 1 (50.0) 0 (0.0) 2 (100.0)
     p value 0.40* 0.18* 0.49* 0.88*
BMI at age 20 years (kg/m2)
     <30 3 (13.0) 20 (87.0) 5 (22.7) 17 (77.3) 5 (27.8) 13 (72.2) 1 (5.6) 17 (94.4)
     ≥30 0 (0.0) 1 (100.0) 0 (0.0) 1(100.0) - - - -
     p value 0.87* 0.78* NA NA
Waist circumference (cm)
     <80 0 (0.0) 1 (100.0) 0 (0.0) 1 (100.0) - - - -
     ≥80 3 (13.0) 20 (87.0) 5 (22.7) 17 (77.3) 5 (27.8) 13 (72.2) 1 (5.6) 17 (94.4)
     p value 0.87* 0.78* NA NA

Table 4. Association of BMI and WC with Clinicophatological Variable among Premenopausal Breast Cancer. Brazil, 
2017

ER, estrogen receptor; PR, progesterone receptor; HER-2, Human Epidermal growth factor Receptor 2; TN, triple-negative; * Fisher´s exact test 
NA, no applicable

ER Status PR Status HeR-2 Status TN 
Negative Positive Negative Positive Negative Positive Yes No

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Prediagnosis BMI (kg/m2)
     <30 13 (31.7) 28 (68.3) 15 (37.5) 25 (62.5) 9 (28.1) 23 (71.9) 6 (18.8) 26 (81.3)
     ≥30 1 (4.8) 20 (95.2) 3 (14.3) 18 (85.7) 6 (35.3) 11 (64.7) 0 (0.0) 17 (100.0)
     p value 0.01* 0.05* 0.60 0.06*
Current BMI (kg/m2)
     <30 6 (15.4) 33 (84.6) 10 (26.3) 28 (73.7) 9 (31.0) 20 (69.0) 27 (93.1) 2 (6.9)
     ≥30 8 (34,8) 15 (65.2) 8 (34.8) 15 (65.2) 6 (30.0) 14 (70.0) 16 (80.0) 4 (20.0)
     p value 0.07 0.48 0.93 0.17*
BMI at age 20 years (kg/m2)
     <30 13 (21.3) 48 (78.7) 17 (28.3) 43 (71.7) 15 (31.3) 33 (68.8) 6 (12.5) 42 (87.5)
     ≥30 1 (100.0) 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0) 1 (100.0)
     p value 0.22* 0.29* 0.69* 0.87*
Waist circumference (cm)
     <80 1 (20.0) 4 (80.0) 1 (20.0) 4 (80.0) 2 (40.0) 3 (60.0) 1 (20.0) 4 (80.0)
     ≥80 13 (22.8) 44 (77.2) 17 (30.4) 39 (69.6) 13 (29.5) 31 (70.5) 5 (11.4) 39 (88.6)
     p value 0.68* 0.53* 0.48* 0.49*

Table 5. Association of BMI and WC with Clinicophatological Variable among Postmenopausal Breast Cancer. Brazil, 
2017

ER, estrogen receptor; PR, progesterone receptor; HER-2, Human Epidermal growth factor Receptor 2; TN, triple-negative; * Fisher´s exact test 
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the higher prevalence of positive ER status in women 
with breast cancer was found only for those with 
postmenopausal obesity. Research conducted with African 
American women found that in postmenopause, a high 
recent BMI led to a 1.31 (1.02-1.67) times greater risk of 
having a positive ER subtype (Bandera et al., 2015). 
A meta-analysis investigating ER and PR identified 
a correlation between a BMI ≥ 30 kg/m2 and the incidence of 
postmenopausal breast cancer for ER-positive/PR-positive 
subtypes, but not for ER-negative/PR-negative cancer 
subtypes (Munsell et al., 2014).

The limitations of this study were as follows: 
the related use of HRT in postmenopausal women 
(amount, type and duration of medication) was not 
evaluated in this study; this can be a primary limitation 
because positive ER levels may also be linked to the use 
of HRT and not just to self-reported pre-diagnostic obesity. 
A second limitation is related to the fact that pre-diagnostic 
weight was self-reported by the women. Although 
self-reported weight is often used in epidemiological 
studies, whether in investigator-administered or 
self-administered questionnaires, or in telephone 
interviews, the memory factor in remembering weight 
becomes a limitation.

In conclusion, according to the analysis, our study 
shows that Brazilian women have outcomes regarding 
obesity and breast cancer risk that are similar to 
women of other nationalities. This study established 
that there is an association between obesity and breast 
cancer risk in postmenopausal women and also between 
the occurrence of the positive ER subtype cancer in 
postmenopausal women and pre-diagnostic obesity 
according to BMI. The results of this study may have 
important implications for women’s health. Health 
professionals working in primary care should begin to 
direct health education towards obesity as a risk factor; 
especially aimed at promoting the best prognosis with 
weight maintenance after the diagnosis of breast cancer 
(Bradshaw et al., 2012). These actions may lead to 
a reduction in breast cancer and mortality. Further studies 
with Brazilian women, preferably of a longitudinal and 
prospective nature, are required to determine whether 
lifestyle interventions such as weight loss could be an 
appropriate and preventive strategy against breast cancer.
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