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ABSTRACT 

Currently, there is controversy concerning potential factors that contribute to the development 

of breast cancer. Our study analyzed the possible association between weight status, cigarette 

consumption, lactation period, serum estrogen levels, family history of breast cancer, and age at 

breast cancer diagnosis. We conducted a retrospective study at a University Hospital in 

Granada (Spain) by consulting the medical records of 524 women aged 19 to 91 years, all of 

them diagnosed and treated for breast cancer from 2011 to 2019. Our findings indicated that in 

non-morbidly obese females who were also non-smokers, a maternal lactation period of more 

than three months (p = 0.013) and the absence of family antecedents of cancer (p = 0.025) were 

statistically significant factors that led to a more advanced age at breast cancer diagnosis. Thus, 

maternal lactation seems to have a potential protective effect on breast cancer.  
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Introduction 

The most typical type of cancer in women is the breast cancer (Dudarev et al., 2013; 

Ferlay et al., 2015). According to Siegel et al. (2016), in 2016 in the United States of 

America (USA), there will be an estimated 249.260 new cases of cancer and 40.890 cancer 

deaths. In developed countries, breast cancer is the leading cause of cancer death in women 20 

to 59 years of age. It is also worth mentioning that 17%-36% of all breast cancers happen in 

women aged under 40 (Thangjam et al., 2014; Wang et al., 2012). Nevertheless, there is 

currently little evidence concerning potential factors that contribute to the development of 

breast cancer in women younger than 40. 

One potentially relevant factor in the development of breast cancer is obesity (Shapira, 

2017). According to numerous studies, obesity is a risk factor in post-menopausal women 

(Neuhouser et al., 2015). For example, the results of a prospective study of a sample of 26,643 

women in northern China performed by Guo et al. (2014) showed that there was a higher 

breast cancer incidence in obese postmenopausal women than in those whose weight was 

normal (adjusted HR = 1.97, CI of 95%: 1.01-3.82). 

Another important factor in the development of breast cancer is family history. More 

specifically, Lancaster (2005) found that up to 18% of obese women diagnosed with breast 

cancer had a history of the disease in their families. According to Hu et al. (2021), Qiu et al. 

(2010) and Sheikh et al. (2015), mutations in the BRCA-1 and BRCA-2 genes are responsible 

for the majority of the cases that respond to a family pattern of breast cancer inheritance. 

The relationship between female obesity and high serum levels of certain hormones as 

one of the principal risk factors for breast cancer has been explored by recent studies (Press & 

Pharoah, 2010). In fact, Key et al. (2011) detected a statistically significant association 
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among high serum levels of estrogen in obese women and the early development of breast 

cancer in comparison to non-obese women. After menopause, obese women experience a rise 

in estrogen levels with levels 50-100% higher than women of normal weight (Li et al., 2011; 

May 2014; Yoshimoto et al., 2011). This signifies that obese postmenopausal women are at 

greater risk of developing a breast tumor. When this happens, tumor growth is more rapid 

because it is hormonal-dependent (Sourouni & Kiesel, 2021; Zhang et al., 2013). In this sense, 

Borghesan et al. (2016) concluded that obese postmenopausal women were 3.80 or 1.80 times 

more likely to develop breast cancer than non-obese postmenopausal women. 

Still another factor that should be considered in the genesis and prevention of breast 

cancer is the maternal lactation period. Recent studies show that females who exercised 

breastfeeding are at substantially less risk of developing breast cancer (Duche et al., 2021; 

James et al., 2011; Poorolajal et al., 2021). Factors that could explain the protective effect of 

breastfeeding are the reduction of estrogen levels (Fortner et al., 2019). Accordingly, a lower 

prevalence of breast cancer was observed in those women who had breastfed their children for 

periods longer than twelve months. This indicates that there is an inverse relation between the 

duration of the lactation period and the risk of developing breast cancer (Chang-Claude et al., 

2000), regardless of the weight status of the subject (Hartz & He, 2013). Despite these 

findings, there is still a certain disagreement on the protective role of breastfeeding against 

the development of breast cancer, especially in the case of morbidly obese women 

(Amadou et al., 2013; Grossmann et al., 2010). 

Furthermore, the risk of developing cancer is high in the case of obese female smokers, 

especially those who began smoking at a young age, and who have continued smoking over a 

long period of time (Byrne et al., 2010; Pader et al., 2021; Reynolds 2013; Van Kruijsdijk et al., 
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2013). Luo et al. (2011) studied a sample population of 79,990 women, 50-79 years of age, 

and found that obese post-menopausal women who were active smokers were at greater risk 

of developing breast cancer than non-obese post-menopausal women. In another study 

conducted by Gao et al. (2013) on a sample population of women (669 cases and 682 controls) 

in the province of Jiangsu (China), both active and passive smoking were found to be risk 

factors for developing breast cancer. Nonetheless, despite the results of these studies, there is 

no consensus as to whether these breast cancer factors affect non-obese, obese, and morbidly 

obese women to the same degree (Ballard-Barbash et al., 2010; Polednak 2008). 

This study was aimed to determine the extent to which the variable, age at breast 

cancer diagnosis, was affected by the factors, weight status (i.e. obesity/non-obesity), smoking 

habits, length of maternal lactation period, and family history of breast cancer. A secondary 

objective was to identify a possible association among weight status (i.e. morbid obesity) and 

serum estrogen levels. 

Materials and methods 

Design  

It was performed a retrospective study on each clinical history of participants. 

Sample & setting 

 The clinical and medical records of 524 women aged 19 to 91 years old, who had been 

diagnosed and treated at a University Hospital in Granada (Spain) from December 2011 to 

December 2019, were consulted.  

Data collection 

The International Code of Medical Ethics officially-recognized by the World Medical 
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Association and the Declaration of Helsinki were strictly followed in our research. Data 

collection processes followed standard ethical guidelines. The access to the clinical records was 

possible after obtaining a written authorization signed by all the participants. Authorization for 

the study was also obtained from the University Hospital where the data were collected. 

Important data such as age at breast cancer diagnosis and length of maternal lactation 

period were consulted in the medical records of each patient. A distinction was made between 

women (i) who had never breastfed (NP), (ii) who had breastfed for less than 3 months 

[PL<3], (iii) who had breastfed for 3 to 6 months [PL 3,6] or (iv) who had breastfed for longer 

than 6 months [PL>6]. Those who had never been pregnant were included in the group of 

women who had never breastfed. 

Other relevant variables for which data were recorded were the following: (i) 

antecedents of cancer in first-degree relatives such as father, mother, and siblings; (ii) smoking 

habits (whether the woman was a smoker); (iii) estradiol levels (measured by a blood test 

during the first visit and just before diagnosis); (iv) obesity. In regard to obesity, it was 

necessary to assess the nutritional status of each patient. The subjects’ weight, height, and 

body mass index were obtained from the data collected from their medical histories. Women 

were classified into non-obesity, obesity, or morbid obesity according to the standards of the 

World Health Organization. Consequently, non-obese women had body mass index (BMI) 

values of <30; obese woman had BMI values of ≥30; and morbidly obese woman had BMI 

values of ≥40.00 (World Health Organization 1998). 

All of this information was included in a data collection protocol, which was elaborated 

and validated by the members of the research team. This instrument permitted the 

extraction and collection of relevant information from the medical records of the subjects and its 
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subsequent storage in a computer database. 

Statistical analysis 

  The statistical significance of the factors considered was verified by using the ANOVA 

and T-tests. It was set up a conditional inference tree to obtain the strongest associations among 

the response variable and the factors. A conditional inference tree is a statistics-based approach 

method that generates a decision tree, based on significance tests. The result is a flowchart-like 

structure, in which each internal node represents a ‘test’ of an attribute. Each branch of the 

decision tree represents the outcome of the test, and each leaf node represents a class label 

(decision taken after computing all attributes). The paths from root to leaf represent classification 

rules. The statistical analysis was made with the R statistical software application, party package 

(Hothorn et al., 2006). 

Results 

  Figure 1 shows the mean age at breast cancer diagnosis, depending on whether the women 

were affected by one or more variables considered in the study. The results obtained (see Figure 

1, node 1) show that for the sample population, the average age at diagnosis was significantly 

lower for obese women. Moreover, the morbidly obese subjects (see Figure 1, node 9) had 

significantly higher serum estrogen levels (p = 0.04). In those cases, the mean age at cancer 

diagnosis was approximately 30 for those women with estrogen levels ≤ 74.9 ng/ml and 38 for 

women with estrogen levels ˃ 74.9 ng/ml (nodes 10 and 11). However, non-morbidly obese 

women were diagnosed with breast cancer at a more advanced age as reflected in nodes 5, 6, 7, 

and 8 (see Figure 1).  

  Non-obese and non-morbidly obese women (see Figure 1, node 2), who were smokers, 
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were diagnosed with breast cancer at approximately 50 years of age (see node 8). This was a 

younger age of diagnosis than that of women who were non-smokers. The differences found were 

statistically significant (p < 0.001). Female non-smokers (node 3) who had not breastfed or who 

had breastfed for less than three months were diagnosed with breast cancer at approximately 60 

years of age (node 7). There were statistically significant differences (p=0.013) between the two 

groups (see Figure 1). Finally, the women who breastfed for more than three months, and who had 

a family history of breast cancer (node 6) were diagnosed with the disease at an age of < 60 years. 

In contrast, women without a family history of breast cancer (node 5) were diagnosed at an age of 

approximately 70 years. The differences between the two groups were statistically significant (p = 

0.025). 

Figure 1. Conditional tree of age at diagnosis for the factors considered. [NP]: women who had 

never breastfed; [PL<3]: women who had breastfed for less than 3 months; [PL3-6]: women who 
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had breastfed for 3 to 6 months; [PL>6]: women who had breastfed for longer than 6 months; 

Node 1: Nutritional status; Node 2: Non-obese and obese women vs. smoking habits; Node 3: 

Non-obese and obese non-smokers vs. lactation; Node 4: Non-obese and obese non-smokers, 

who had breastfed for longer than 3 months vs family history of cancer; Node 5: Non-obese and 

obese non-smokers, who had breastfed for longer than 3 months without a family history of 

cancer; Node 6: Non-obese and obese non-smokers, who had breastfed for longer than 3 months 

with a family history of cancer; Node 7: Non-obese and obese non-smokers, who had breastfed 

for less than 3 months; Node 8: Non-obese and obese smokers; Node 9: Morbidly obese women 

vs. estradiol levels; Node10: Morbidly obese women with estrogen levels ≤ 74.9 ng/ml; Node 11: 

Morbidly obese women with estrogen levels > 74.9 ng/ml. 

 

In the total sample population (see Table 1), nutritional status and smoking habits 

showed statistically significant differences (p < 0.001). In the case of non-obese and obese 

women, the average age at breast cancer diagnosis was approximately 60 years, whereas in 

the case of morbidly obese women, the average age at breast cancer diagnosis was younger 

than 40. Furthermore, women who were active smokers were diagnosed with breast cancer at 

an average age of approximately 50. In contrast, non-smokers were diagnosed at an average 

age of 58. In regard to the length of the maternal lactation period, no statistically significant 

differences were found (p = 0.17) in the average age at diagnosis. Nevertheless, there were 

statistically significant differences in the case of the variable, family history of cancer (p = 

0.05). In other words, those women with family antecedents of breast cancer were diagnosed at 

an average age of 55. 
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Table 1. Statistical values for t-tests and ANOVA of age at diagnosis in relation to the factors 

considered. 

  Age   

Factor n Mean SD F p value 

Obesity      

   Non-obese     145 58.3  14.10 72.72 < 0.001 

   Obese 337 59.3 13.93   

   Morbidly obese 42 32.9(*) 4.88   

      

  Age   

Factor n Mean  SD t p value 

Smoking habits 

    No 437 58.3 15.11 4.791 < 0.001 

    Yes 87 49.9  13.91   

Lactation period (months) 

    NP, PL<3 383 55.8  15.18 -1.361  0.17 

    PL[3,6], PL>6 141 57.7  13.77   

Family history of breast cancer 

    No 315 57.9  15.83 -1.813  0.05 

    Yes 209 55.0  14.20   

Note. Data are shown as mean ± SD.  

[NP]: women who had never breastfed. 

[PL<3]: women who had breastfed for less than 3 months.  
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[PL3,6]: women who had breastfed for 3 to 6 months.  

[PL>6]: women who had breastfed for longer than 6 months.  

(*) Nonhomogeneous group (Tukey’s HSD post hoc test). 

 

Discussion 

  The results obtained in this study show that among the morbidly obese women diagnosed 

with breast cancer, all except one of them were diagnosed before the age of 40. This finding is 

consistent with that of previous studies such as Wang et al. (2016), who reported a significant 

association of obesity with breast cancer in premenopausal women. The study performed by 

Castro-Espin et al. (2021) showed that premenopausal women consuming pro-inflammatory diets 

had higher risk of developing breast cancer. In this line, proper nutritional education and guidance 

by nursing professionals could help women to become aware of the advantages of a balanced diet. 

This would potentially contribute to reducing the risk of breast cancer. 

  Another important finding of this study was the confirmation of an association between 

the state of female morbid obesity combined with high blood levels of estrogen and a younger 

age at breast cancer diagnosis. These results coincide with the study of Paxton et al. (2013), who 

also found that obese women had higher estrogen levels and were diagnosed with breast cancer 

at an earlier age. Accordingly, the study performed by Tin Tin et al. (2020) reported that the 

highest levels of calculated free estradiol in premenopausal women were observed in those with 

the highest body mass index. Curiously, some authors have reported that obese women had a 

higher number of circulating adipose stromal cells than non-obese women. This is of great 

interest since these cells can raise serum estrogen levels and thus increase the risk of developing 

breast cancer at a young age (Baker et al., 2019; Ghosh et al., 2014). 
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  In the case of normal weight or overweight (though not morbidly obese) female subjects, 

our study found that up to 16% had been smokers at some time during their lives. This 

percentage was lower than in other studies, such as the one carried out by Pader et al. (2021), in 

which the percentage of past smokers was 27% . These differences could stem from a greater 

awareness of the adverse effects of cigarette consumption for women suffering from cancer. In 

any case, a wide range of studies highlight the fact that smoking addiction is one of the main risk 

factors associated with the early development of breast cancer (Andersen et al., 2017; Li et al., 

2016). Furthermore, in the case of non-morbidly obese women who were non-smokers, the mean 

age at breast cancer diagnosis was earlier in the case of those who had not breastfed their children 

or whose maternal lactation period was shorter than three months, which is indicative of a more 

unfavorable prognosis (Nafissi et al., 2018). This result partially coincides with Wang et al. 

(2020), who studied 3792 female breast cancer patients aged 20-70 years and found that among 

the young women who had not breastfed their children had a higher risk of developing a breast 

tumor. In the case of those women whose maternal lactation period was longer than three months, 

the mean age at breast cancer diagnosis was much later, which is in agreement with the previous 

reported protective effect of breastfeeding against breast cancer (American Cancer Society, 2019; 

Chowdhury et al., 2015). In fact, the length of the breastfeeding period in the case of non-

morbidly obese women, who were non-smokers, was found to be proportional to the age at which 

breast cancer was diagnosed. The results of our study revealed that a family history of breast 

cancer could also lead to the development of breast cancer at an early age. As suggested by 

González-Jiménez et al. (2014), a family history of breast cancer is an important factor to be 

considered since it can even reduce the protective effect of maternal lactation for breast cancer. 

Our results confirmed this hypothesis since those subjects who had breastfed for longer than three 
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months and who had no family history of breast cancer were diagnosed with breast cancer at a 

more advanced age. Nevertheless, it is also true that despite existing evidence on the protection 

afforded by maternal lactation against breast cancer, some studies show no clear effects of 

breastfeeding on breast cancer incidence (Alsolami et al., 2019; Baset et al., 2021). For this 

reason, more in-depth studies and larger population samples are needed in order to investigate 

and possibly confirm the potential influence of factors, such as obesity or breastfeeding in the 

development of female breast cancer.  

  According to Hing et al. (2021), health talks at hospitals on breast cancer screening and 

treatment among healthcare professionals not only could help them in improving their knowledge 

and attitudes on this topic, but also in their actions focused on preventing breast cancer. 

Accordingly, nurses, as health educators, should foment healthy life styles and make women 

aware of the important role of a balanced diet in the prevention of obesity. Moreover, as another 

means of prevention breast cancer, especially if it is considered the scarce awareness of the 

breastfeeding protective effects on breast cancer (Hoyt-Austin et al., 2020; Sly et al., 2020), 

nursing professionals should also encourage women to breastfeed their children for as long as 

possible and avoid the consumption of harmful, addictive toxins, such those found in cigarettes 

(Lee et al., 2014) 

  Breast cancer risk factors from patient medical records are a limitation of great 

importance associated with retrospective chart review studies and can endanger the credibility of 

the research results. However, most retrospective chart review studies do not discuss medical 

records deficiencies or the methods implemented to lessen these limitations (Yawn & Wollan, 

2005; Gregory & Radovinsky, 2012). By paying special attention to strategic methods, future 

studies can confirm the validity of the methods implemented and thus enhance the credibility of 
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the results generated from medical record data. Another limitation of our study was that given the 

number of medical histories analyzed and the number of simultaneous factors considered, it was 

not possible to analyze the data with a complete regression model, such as the General Linear 

Model, which is generally used to obtain the interaction effects between factors. This is 

particularly evident in the small number of women in the morbidly obese group. This means that 

the results of the present study should be interpreted with caution. Finally, our hormone study 

was limited to estradiol serum levels and did not include estrone and estriol serum values. 

Conclusions 

  Our study has clarifying findings on certain factors such as morbid obesity, lactation period 

or smoking affect to breast cancer onset. Our results demonstrate that non-morbidly obese 

subjects who did not smoke and who had breastfed their children for longer than three months, on 

average, were diagnosed with breast cancer at a more advanced age. This result seems to indicate 

the potentially effect of maternal lactation in this subgroup of our sample population. Therefore, 

the involvement of healthcare and nursing professionals in the prevention of breast cancer 

necessarily includes the promotion breastfeeding, especially for periods of longer than six months 

as the optimal way to prevent the breast cancer.  
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