
Boya Lu/Afr.J.Bio.Sc. 6(14) (2024)                                         ISSN: 2663-2187 
 

https://doi.org/10.48047/AFJBS.6.14.2024.12889-12904 

 

Breast cancer risk prevention methods 

 
Boya Lu1*, Elango Natarajan1 

 
1Faculty of Engineering Technology and Built Environment, UCSI University, Kuala Lumpur, 

Malaysia. 

Corresponding author: Boya Lu, boyalu2024@163.com 

 

 

Volume 6, Issue 14, Sep 2024 

Received: 15 July 2024 

Accepted: 25 Aug 2024 

Published: 05 Sep 2024 
 

doi: 10.48047/AFJBS.6.14.2024.12889-12904 

 

 

 

 

 

 

 

 

INTRODUCTION: 

At 22.9% of all female tumours, breast cancer is by far the most frequent malignant tumor 

among women globally [1-3]. Compared to men, women have breast cancer at a rate that is 

100 times higher [4]. Because it can spread to other organs, this metastatic disease is 

notoriously hard to cure [5-7]. Despite its higher prevalence in the Americas, data reveals 
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that, because to rapid discovery, the five-year survival rate of breast cancer patients is over 

80% [8]. Not to mention that developing nations still have an increasing incidence rate. A 

good prognosis and a high survival rate can be achieved with early detection of breast cancer 

[9-10].  

Breast cancer can be categorized into five distinct categories based on molecular features: 

luminal A, luminal B, basal-like, HER2-enriched, and normal-like [11–12]. There is a wide 

range of beginning age and prognosis effect due to the fact that distinct molecular subtypes 

are associated with different causes and risk factors. Age, hereditary abnormalities, family 

history, hormonal factors, being pregnant, leading an unhealthy lifestyle, and poor food 

choices are among the many risk factors associated with breast cancer and its increasing 

incidence [13–16]. 

The goal of this study is, therefore, to provide a synopsis of the most recent findings about 

the correlation between various breast cancer risk factors. In this article, we will examine the 

role of genetic factors in the risk of developing and recurrent breast cancer in more detail. 

Breast cancer is more likely to be morbid and to reactivate when several environmental and 

genetic factors are present, particularly at the same time. We will also highlight recent 

research on the influence of environmental and lifestyle prevention and early detection in 

order to obtain a deeper understanding of the significance of prevention for cancer patients. 

Literature review: 

A tiny percentage of breast cancers are thought to be caused by inherited genetic mutations. 

However, over 90% of breast cancer cases are associated with environmental, reproductive, 

and lifestyle factors.  Density, as measured by mammography and representing the ratio of 

fibrous and glandular to fatty tissue in the breast, is a strong predictor of breast health [17]. 

The mammographic density, however, has been associated with an increased risk of cancer, 

regardless of the method of detection [18]. Dense breasts are associated with an increased 

risk of breast cancer in women, however whether or not less dense breasts lower that risk is 

unknown. Age and postmenopausal weight gain, for instance, are linked to both a lower 

breast density and an increased risk of breast cancer [19]. Further investigation into the 

correlation between breast density and risk is required. Even though fibroadenomas and 

simple cysts are benign breast lesions, they raise the risk of breast cancer [20]. A greater risk 

ratio of 1.41 was seen in people with benign breast lesions compared to those without [21]. 
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Reproductive variables, including menarche, menopause, age at first pregnancy, and others, 

are another contributor to the increased likelihood of breast cancer. Early menarche increases 

a woman's risk of breast cancer over her lifetime. Premenopausal breast cancer incidence 

drops by 9% and postmenopausal breast cancer incidence drops by 4%, according to data 

from prior studies. Delaying menarche by one year further reduces these rates. There was an 

increase of 1.029 times the relative risk for every year that menopause was postponed [22–

23]. Previous research has also shown a robust correlation between the age at which a child is 

born and the risk [24-25]. Women who have their first child later in life are at a higher risk. 

According to the statistics, the risk of breast cancer is reduced in women whose first child is 

born before the age of 35. As a general rule, having fewer children lowers the risk of breast 

cancer. Women with fewer than five children have half the risk of breast cancer as women 

with five or more children [26]. Breastfeeding is one of the many potential dangers that come 

with being a parent. Breast cancer incidence is correlated with the duration of nursing. 

Reducing estrogen levels and protecting against breast cancer can be achieved by nursing for 

longer periods of time. A 6-month extension of the nursing time for each kid can reduce the 

incidence of breast cancer by 6% to 6.3%, according to a study by the institution [27]. 

Furthermore, a theory has been put forth on the link between abortion and breast cancer, 

which states that a woman's risk of developing breast cancer increases after an abortion. 

Nonetheless, high-quality scientific evidence has failed to confirm this, and the majority of 

scientists does not yet hold the idea in the scientific community. 

Dietary habits may play a significant role in the etiology of breast cancer, in addition to other 

high-risk variables [28]. The association between certain meals and the incidence of breast 

cancer has been the subject of a great deal of epidemiological study. An increased risk of 

breast cancer has been linked to the Western diet's heavy consumption of red meat and 

animal fats. Asians are at an increased risk of developing breast cancer if their body mass 

index (BMI) is higher prior to diagnosis. After a breast cancer diagnosis, particular mortality 

increased by 13% for every 5 kg gain in body weight [29]. Regular exercise reduces the risk 

of breast cancer in women compared to inactive women. In terms of breast cancer risk, there 

is a 10-20% difference between the two groups. The recovery and prevention of breast cancer 

both rely heavily on physical exercise. Those who exercise regularly after a breast cancer 

diagnosis have a lower risk of the disease returning, a lower risk of dying from the disease, 

better fitness overall, and less lymphedema and its sequelae [30]. Concerning smoking, the 
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risk of breast cancer is 30% higher in young women who have smoked in the past compared 

to those who have never smoked.  

Materials and Method 

Correlation analysis, comparative studies, and descriptive statistics were all carried out using 

SPSS for Windows. We show the means, SDs, and ranges of the descriptive statistics.  When 

compared to the healthy control group, cancer patients showed cognitive impairment on two or 

more neurocognitive tests, specifically on "tests with a Z-score of -1.5" or lower. The difference 

between the subjects' raw scores and the group mean scores was multiplied by the standard 

deviation to obtain the z-score. Using the Pearson correlation coefficients (chi-square test), the 

significance of the association between brain connectivity and neurocognitive function was 

evaluated. We used either an independent or paired t-test to examine the differences between 

the groups. A two-tailed test was used for each statistical test, and results were considered 

significant if they had a P value of 0.05 or below.  

 

chi-squared test  

To determine whether the observed variation in category means is indeed accidental, the 

Pearson chi-squared test is employed. It looks at whether a collection's specific occurrences' 

frequency distribution matches an analytical distribution or not. The possibilities that are being 

evaluated need to be mutually exclusive and have a cumulative probability of one to one. Every 

episode often provides data along with classifications, as shown in the example below. The 

notion that a conventional six-sided die is "fair" is actually oversimplified. If a contingency 

board looks at independence, data made up of measurements for two components can be 

deemed independent. 

𝑃𝑒𝑎𝑟𝑠𝑜𝑛′𝑠𝑐ℎ𝑖 − 𝑠𝑞𝑢𝑎𝑟𝑒𝑑𝑡𝑒𝑠𝑡 = ∑
(𝑅𝑗−𝐻𝑗)

2

𝑙

𝑚
𝑙=1                                    

(1) 

Where, 𝑅𝑗  =metric type values 𝑗 

𝑅 =metric total 

𝐻𝑗=expected type frequency 𝑗 

𝑚 = number of cells 

Pearson then substitutes 𝑒 for 𝑢 in the definition of 𝑢2 instead. The multinomial standard 

deviations and correlation coefficients are substituted as follows in Equation (2): 
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 𝑢2 = 𝑅 (
𝑒2

𝑚
)                                                                                                                                  (2) 

If not, they would have received care. The following is how expected Chi-Square values are 

determined: 

𝐻 =
𝑚𝑐×𝑚𝑣

𝑖
                  

(3) 

Here: 𝐻 = represents the worth of the unit's effort, 

𝑚𝑐= the cell nucleus row edge is indicated.  

𝑚𝑉= indicates the row edge of that cell, and 

𝑖 = reflects the sample's entire population. 

The number of samples count is separated by the marginal sum for the row and column of 

each cell. 

𝑢2 =
(𝑁−𝐻)2

𝐻
                  

(4) 

Correlation metrics are statistical assessments of a link's strength. The most popular method 

for determining Chi-square strength is Cramer's F test. It is straightforward to compute using 

the following formula: 

√
𝑦2 𝑚⁄

(𝑗−1)
= √

𝑦2

𝑚(𝑗−1)
                 

(5) 

The Chi-square is a useful tool for analyzing data and classifying the many types of research 

data. 

Result and discussion 

18 eligible patients with breast cancer and 15 of whom consented to take part in this study.  

The applications of three patients were turned down on the grounds that the neurocognition 

tests and MRI scans would be excessively difficult. The age range of the healthy controls was 

29 to 59, with a mean age of 49.6. Every single healthy control participant was present during 

the assessment. Furthermore, of the individuals in the patient group, half (n = 8, 53.3%) had 
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been diagnosed with breast cancer. Chemotherapy had been added to the cancer treatments 

for each patient. 

 

 

Figure 1: worldwide connectome integrity 

Figure 1 illustrates that neither participant group's small-worldness score was less than 1. 

Small-worldness scores greater than 1 throughout network densities, according to Humphries 

and Gurney, are indicative of the existence of small-world connectome organization. The sick 

group had a lower small-worldness score than the controls who were in good health (Figure 

1). The average degree of structural connection at each node was calculated in this study 

using features of regional connectomes. The sick group showed lower mean node degrees 

than the healthy control group across 90 different brain areas, according to the AAL 
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(Automated Anatomical Labelling) atlas template. 

 

Figure 2: Prevalence of patients with depression level 

The frequency of patients with depression is seen in Figure 2. 39.2% of respondents said they 

suffered from major clinical depression. Further analysis, however, concentrated on non-

minimal depression, which affected 21.6% of the population. Non-minimal depression has 

been associated with a number of lifestyle and demographic characteristics, as well as 

comorbid conditions such as sex, occupation, hypertension, a stressful past or present, previous 

or current depressed symptoms, frequent exercise, and loneliness. However, diabetes, race, 

education level, or religion had no effect on depression. 

The HC group did not exhibit the statistically significant association between the sick group's 

worse verbal memory scores and their overall performance. Poor local efficiency and low raw 

TMT-A scores have a statistically significant correlation. 

. 
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Figure 3: Local efficiency 

This is the local efficiency shown in Figure 3. A network's resilience at the small scale is 

gauged by its local efficiency. That is the local efficiency of a node. It explains the extent to 

which its neighbors can exchange information once it is removed. The network's maximum 

local efficiency is shown by a scaled indication of local efficiency, which has a range of 0 to 

1. Functional brain networks with high local efficiency have a topological structure 

reminiscent of segregated neural processing. It was found that the brain regions designated 

for cancer patients (BR-CP) are compared to the currently used healthy controls (HC), such 

as T1 and T2. Compared to the estimated T2, the indicated T1 is higher. 

 

Figure 4: Global efficiency 
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Figure 4 shows the worldwide efficiency. The efficiency principle states that when the 

marginal social costs and benefits of an activity's resource allocation are equal, the activity 

will yield the maximum benefit. The concept of global efficiency has been applied to enhance 

neural networks and transportation infrastructure. The average inverse shortest path length of 

the network is called the global efficiency, and it is inversely related to the characteristic 

route length. It was found that the HC being used, like T1 and T2, is compared to the 

suggested BR-CP. Compared to the estimated T2, the indicated T1 is higher. 

 

Figure 5: Brain region of patients with depression stage 

The brain regions of patients at each stage of depression are shown in Figure 5. The main source 

of activating input is the brain region known as the amygdala, which is important for 

controlling emotional responses. In order to initiate the stress response, an individual suffering 

emotional discomfort may activate the hypothalamus, pituitary gland, and adrenal cortex, or 

HPA axis. An increasing body of research indicates that depression causes specific brain 

regions to shrink. In these regions, there is a specific decrease in gray matter volume (GMV). 

The brain has a large number of neurons. Individuals with severe and chronic depressive 

symptoms seem to be more likely to experience GMV loss. The brain's parietal regions are the 

functional hubs for healthy controls, while the temporal portions are the hubs for cancer 

patients. 

Discussion: 

Changes to small-world characteristics were more noticeable in breast cancer patients. 

Functional networks with observable small-world properties are advantageous for information 

processing that is both globally interconnected and locally specialized. A higher small-
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worldness index has been linked to slower processing speeds in cancer patients, with a 

significant correlation seen between lower raw TMT-A scores and lower local network 

efficiency. While both controls and cancer patients showed small-world characteristics of 

functional brain networks, local efficiencies were much higher in the cancer patients during 

chemotherapy. Because increasing neurocognitive impairment and decreased network attack 

tolerance are associated in cancer patients, improving local performance in these patients may 

hamper the flow of information across distant brain regions. This analysis found significantly 

lower global efficiency and statistically favorable connections between lower global efficiency 

and worse memory scores in the sick group, but not in the healthy group. The findings 

corroborated those of previous studies that demonstrated, in reaction to a neurodegenerative 

simulation, that functional brain networks in survivors of chemotherapy-treated breast cancer 

were less efficient than those in healthy controls. 

 The main limitation of this study is the small sample size, which might have made any 

significant changes in functional abilities between study participants and their healthy 

counterparts difficult to discern. Partially because of the study's limited power, group 

differences on cognitive tests may not have been detected. This means that in order to replicate 

these findings and ascertain whether or not the alterations caused by chemotherapy are 

potentially reversible, larger sample numbers and longer follow-ups should be used in future 

research. Because the study used a convenience sample, which is not representative of the 

population, the results could possibly be skewed. Lastly, other brain parcellation techniques 

were not taken into account for this study. 

 

Methods for prevention 

Tertiary prevention refers to the clinical therapy that occurs after a disease diagnosis; for 

example, ensuring that breast cancer patients receive timely and effective treatment following 

a clear diagnosis helps to reduce mortality rates and increase survival rates. Depending on the 

stage of breast cancer, patients may be prescribed either topical treatments like radiation or 

systemic therapies like chemotherapy, endocrine therapy, or targeted therapy. 

Surgery: One of the most important treatments for breast cancer is surgery to remove the 

malignant cells. Surgical procedures may be considered as a future risk reduction measure for 

patients with an exceptionally high risk of breast cancer. Surgical procedures can be 

administered alone or in conjunction with other treatments such as hormone replacement, 
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targeted therapy, surgical chemotherapy, or radiation. In the multi-stage treatment of breast 

cancer, surgical therapy is commonly used for high-risk, non-invasive, locally progressed, 

and recurring cases. Metastatic breast cancer, which has progressed to other parts of the body, 

is particularly difficult to treat surgically. There are several different kinds of breast cancer 

surgeries, including whole breast removal (mastectomy), partial breast removal (lobectomy), 

and removal of nearby lymph nodes. Surgical removal of breast cancer helps lower 

recurrence rates and improve local and regional control rates. 

Radiation therapy: By utilizing X-rays with a high energy density and specific particles like 

protons that can destroy cancer cells, breast cancer radiotherapy is able to eradicate the 

disease. It is worth noting that radiation therapy is more effective on rapidly dividing cells, 

such as cancer cells, than on slower-growing cells. External radiation and internal radiation 

(brachytherapy) are the two main approaches to breast cancer radiotherapy. When a machine 

delivers radiation to the breast from an external source, this is known as external radiation. 

During internal radiotherapy, the radiation source is temporarily placed in a device that 

surgeons insert into the breast near the tumor site following surgery to remove the tumor. 

This allows for treatment to continue while the radiation is administered. Radiotherapy is an 

effective treatment for breast cancer at nearly every stage. Radiation therapy has been shown 

to increase the likelihood of a full recovery from breast cancer, prolong the time patients can 

live after surgery, and decrease the likelihood of the disease returning. Radiation treatment 

following breast conserving surgery is, in theory, necessary for all patients, including those 

with intraductal carcinoma and invasive carcinoma, as well as high-risk patients following 

mastectomy. Another common method for treating cancer that has spread to other areas of the 

body is radiation therapy. A patient's individual needs dictate the length of treatment, which 

can range from as little as one week to as much as six or seven weeks. 

Treatment with chemotherapy: The purpose of chemotherapy in treating breast cancer is to 

selectively kill cancer cells. Tablets or intravenous infusions are the most common methods 

of pharmaceutical administration. By alleviating symptoms and decreasing the likelihood of 

recurrence, chemotherapy can aid breast cancer patients in living longer and with a better 

quality of life. Combinations of chemotherapy and other treatments, such as surgery, 

radiation, or hormone therapy, are common for breast cancer patients. Preoperative 

chemotherapy and postoperative chemotherapy are the two main categories of chemotherapy 

used to treat early breast cancer. Sometimes, in early-stage breast cancer, this procedure is 

employed prior to surgery in order to reduce larger tumors. Instead of removing the entire 
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breast, this gives the doctor the best chance of completely eliminating the tumor. When a 

lump is removed from the breast after surgery, doctors may advise chemotherapy to kill any 

remaining cancer cells and reduce the chance of the disease coming back. On the other hand, 

rather than aiming to cure the disease, chemotherapy for advanced breast cancer primarily 

aims to improve quality of life and prolong life. Chemotherapy for breast cancer is not 

without its potential side effects, some of which are minor and short-lived while others may 

be more serious and even permanent in extreme cases. 

Concentrated medicinal treatment. A key component of targeted therapy is the use of 

molecularly targeted medicines to inhibit specific targets, such as tumor cells or related cells, 

by disrupting their signal transduction pathways. The goal of targeted therapy in breast cancer 

is to eradicate tumor cells while sparing healthy cells from harm by combining chemo 

medicines at specified areas. Due to its low toxicity and side effects, great curative efficacy, 

and high specificity, targeted therapy has emerged as one of the most effective therapies for 

solid tumors, joining the traditional options of radiation, chemotherapy, and surgery [99–

100]. It is challenging to identify the optimal targets that impact tumor development and 

proliferation in clinical practice while also having biological effects. Presently, HER-2, 

VEFG, EGFR, TROP-2, LIV-1, etc. are the primary targets or pathways that breast cancer 

primarily targets. It is the gold standard and most studied targeted therapy for HER-2 

overexpression. There are now three primary types of medications that target HER2. One 

type is small molecule tyrosine kinase inhibitors, such as lapatinib. Another type is 

monoclonal antibodies, such as trastuzumab and pertuzumab. Finally, there are antibody 

conjugated pharmaceuticals, including trastuzumab emtansine.                         

Conclusion 

There are a lot of factors that increase the risk of breast cancer, and the disease is on the rise 

globally. An increased risk of breast cancer has been associated with changes in reproductive 

variables, lifestyle choices, and breast health. Hormone levels and family history have also 

been linked to an increased risk of breast cancer. There are three distinct approaches to 

reducing the likelihood of breast cancer: primary, secondary, and tertiary prevention. 

Reducing obesity and controlling weight, avoiding alcohol, and increasing physical activity 

are the mainstays of primary prevention, a rather simplistic approach to health promotion. 

Breast self-examinations, mammograms, ultrasounds, and magnetic resonance imaging 

(MRI) are the mainstays of secondary prevention. Treatments such as surgery, radiation, 
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chemotherapy, endocrine therapy, and targeted treatment for breast cancer patients mostly 

constitute tertiary prevention strategies. Patients whose breast cancer tests positive for 

estrogen receptors typically benefit from endocrine treatment. Treatments that are tailored to 

specific molecules can help people with HER2-positive breast cancer. An example of a 

targeted medicine is a breast cancer treatment that blocks HER2. Despite this, triple-negative 

breast cancer patients predominantly undergo chemotherapy. However, more and more 

women are being found with early-stage breast cancer thanks to screening and prevention 

programs. The death rate from breast cancer will decline as sequencing technology improves, 

our understanding of the molecular subtype heterogeneity of the disease grows, and more 

effective treatments are developed. 

 

 

 

References 

[1] Sopik V. (2021). International variation in breast cancer incidence and mortality in young 

women. Breast cancer research and treatment, 186(2), 497–507.  

[2] Huang, J., Chan, P. S., Lok, V., Chen, X., Ding, H., Jin, Y., Yuan, J., Lao, X. Q., Zheng, Z. 

J., & Wong, M. C. (2021). Global incidence and mortality of breast cancer: a trend 

analysis. Aging, 13(4), 5748–5803.  

[3] Al-Hashimi M. (2021). Trends in Breast Cancer Incidence in Iraq During the Period 2000-

2019. Asian Pacific journal of cancer prevention : APJCP, 22(12), 3889–3896.  

[4] Gucalp, A., Traina, T. A., Eisner, J. R., Parker, J. S., Selitsky, S. R., Park, B. H., Elias, A. 

D., Baskin-Bey, E. S., & Cardoso, F. (2019). Male breast cancer: a disease distinct from female 

breast cancer. Breast cancer research and treatment, 173(1), 37–48.  

[5] Liang, Y., Zhang, H., Song, X., & Yang, Q. (2020). Metastatic heterogeneity of breast 

cancer: Molecular mechanism and potential therapeutic targets. Seminars in cancer 

biology, 60, 14–27.  

[6] Bertucci, F., Ng, C., Patsouris, A., Droin, N., Piscuoglio, S., Carbuccia, N., Soria, J. C., 

Dien, A. T., Adnani, Y., Kamal, M., Garnier, S., Meurice, G., Jimenez, M., Dogan, S., Verret, 

B., Chaffanet, M., Bachelot, T., Campone, M., Lefeuvre, C., Bonnefoi, H., … André, F. (2019). 

Genomic characterization of metastatic breast cancers. Nature, 569(7757), 560–564.  

[7] Piñeiro, R., Martínez-Pena, I., & López-López, R. (2020). Relevance of CTC Clusters in 



Boya Lu/Afr.J.Bio.Sc. 6(14) (2024)                                         Page 12902 to 10 

Breast Cancer Metastasis. Advances in experimental medicine and biology, 1220, 93–115.  

[8] Maajani, K., Khodadost, M., Fattahi, A., & Pirouzi, A. (2020). Survival rates of patients 

with breast cancer in countries in the Eastern Mediterranean Region: a systematic review and 

meta-analysis. Eastern Mediterranean health journal, 26(2), 219–232.  

[9] Sukumar, J., Gast, K., Quiroga, D., Lustberg, M., & Williams, N. (2021). Triple-negative 

breast cancer: promising prognostic biomarkers currently in development. Expert review of 

anticancer therapy, 21(2), 135–148. 

[10] Wei, Y., Jasbi, P., Shi, X., Turner, C., Hrovat, J., Liu, L., Rabena, Y., Porter, P., & Gu, H. 

(2021). Early Breast Cancer Detection Using Untargeted and Targeted Metabolomics. Journal 

of proteome research, 20(6), 3124–3133.  

[11] Garmpis, N., Damaskos, C., Garmpi, A., Nikolettos, K., Dimitroulis, D., Diamantis, E., 

Farmaki, P., Patsouras, A., Voutyritsa, E., Syllaios, A., Zografos, C. G., Antoniou, E. A., 

Nikolettos, N., Kostakis, A., Kontzoglou, K., Schizas, D., & Nonni, A. (2020). Molecular 

Classification and Future Therapeutic Challenges of Triple-negative Breast Cancer. In vivo 

(Athens, Greece), 34(4), 1715–1727.  

[12] Yeo, S. K., & Guan, J. L. (2017). Breast Cancer: Multiple Subtypes within a 

Tumor?. Trends in cancer, 3(11), 753–760.  

[13] Coughlin S. S. (2019). Social determinants of breast cancer risk, stage, and 

survival. Breast cancer research and treatment, 177(3), 537–548.  

[14] Youn, H. J., & Han, W. (2020). A Review of the Epidemiology of Breast Cancer in Asia: 

Focus on Risk Factors. Asian Pacific journal of cancer prevention : APJCP, 21(4), 867–880.  

[15] Khan, N., & Tirona, M. (2021). An updated review of epidemiology, risk factors, and 

management of male breast cancer. Medical oncology (Northwood, London, England), 38(4), 

39.  

[16] Bowen, D. J., Fernandez Poole, S., White, M., Lyn, R., Flores, D. A., Haile, H. G., & 

Williams, D. R. (2021). The Role of Stress in Breast Cancer Incidence: Risk Factors, 

Interventions, and Directions for the Future. International journal of environmental research 

and public health, 18(4), 1871.  

[17] Paterson, E., & Havrda, J. B. (2020). Breast Density: Assessment, Cancer Risk, and 

Reporting Regulations. Radiologic technology, 91(4), 361M–375M. 

[18] Bell R. J. (2020). Mammographic density and breast cancer screening. Climacteric : the 

journal of the International Menopause Society, 23(5), 460–465.  

[19] Nazari, S. S., & Mukherjee, P. (2018). An overview of mammographic density and its 

association with breast cancer. Breast cancer (Tokyo, Japan), 25(3), 259–267.  



Boya Lu/Afr.J.Bio.Sc. 6(14) (2024)                                         Page 12903 to 10 

[20] Porembka, J. H., Ma, J., & Le-Petross, H. T. (2020). Breast density, MR imaging 

biomarkers, and breast cancer risk. The breast journal, 26(8), 1535–1542.  

[21] Lian, J., & Li, K. (2020). A Review of Breast Density Implications and Breast Cancer 

Screening. Clinical breast cancer, 20(4), 283–290.  

[22] Pizzato, M., Carioli, G., Rosso, S., Zanetti, R., & La Vecchia, C. (2021). Mammographic 

breast density and characteristics of invasive breast cancer. Cancer epidemiology, 70, 101879.  

[23] McLean, K. E., & Stone, J. (2018). Role of breast density measurement in screening for 

breast cancer. Climacteric : the journal of the International Menopause Society, 21(3), 214–

220.  

[24] Román, M., Louro, J., Posso, M., Alcántara, R., Peñalva, L., Sala, M., Del Riego, J., 

Prieto, M., Vidal, C., Sánchez, M., Bargalló, X., Tusquets, I., & Castells, X. (2021). Breast 

density, benign breast disease, and risk of breast cancer over time. European radiology, 31(7), 

4839–4847.  

[25] Heine, J., Fowler, E., Scott, C. G., Jensen, M. R., Shepherd, J., Hruska, C. B., Winham, S. 

J., Brandt, K. R., Wu, F. F., Norman, A. D., Pankratz, V. S., Miglioretti, D. L., Kerlikowske, 

K., & Vachon, C. M. (2021). Mammographic Variation Measures, Breast Density, and Breast 

Cancer Risk. AJR. American journal of roentgenology, 217(2), 326–335.  

[26] Shaik, A. N., Ruterbusch, J. J., Abdulfatah, E., Shrestha, R., Daaboul, M., Pardeshi, V., 

Visscher, D. W., Bandyopadhyay, S., Ali-Fehmi, R., & Cote, M. L. (2018). Breast 

fibroadenomas are not associated with increased breast cancer risk in an African American 

contemporary cohort of women with benign breast disease. Breast cancer research : 

BCR, 20(1), 91.  

[27] Daraei, A., Izadi, P., Khorasani, G., Nafissi, N., Naghizadeh, M. M., Younosi, N., 

Meysamie, A., Mansoori, Y., Nariman-Saleh-Fam, Z., Bastami, M., Saadatian, Z., Zendehbad, 

Z., & Tavakkoly-Bazzaz, J. (2019). Methylation of progesterone receptor isoform A promoter 

in normal breast tissue: An epigenetic link between early age at menarche and risk of breast 

cancer?. Journal of cellular biochemistry, 120(8), 12393–12401.  

[28] Yang, P. J., Hou, M. F., Ou-Yang, F., Tsai, E. M., & Wang, T. N. (2022). Association of 

early-onset breast cancer with body mass index, menarche, and menopause in Taiwan. BMC 

cancer, 22(1), 259.  

[29] Aurin, J., Thorlacius, H., & Butt, S. T. (2020). Age at first childbirth and breast cancer 

survival: a prospective cohort study. BMC research notes, 13(1), 9.  

[30] Wu, Y., Wang, M., Sun, W., Li, S., Wang, W., & Zhang, D. (2020). Age at last birth and 

risk of developing breast cancer: a meta-analysis. European journal of cancer prevention : the 



Boya Lu/Afr.J.Bio.Sc. 6(14) (2024)                                         Page 12904 to 10 

official journal of the European Cancer Prevention Organisation (ECP), 29(5), 424–432.  

  

 


