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ABSTRACT 

Breast cancer is on rise globally.  India too has witnessed a spiralling increase in the breast cancer cases in the metropolitan cities. 

Data from Hospital based breast cancer registries from 2007-2011 shows breast cancer as most common cancer in women in 

Chandigarh. Incidence of breast cancer is more common in younger age group (40-50years) and 49.1% of all women suffering from 

breast cancer in Chandigarh < 50 years of age. A significant number of cases even below 30 years of age have been reported. This 

partly can be associated with the rise in the obesity in Indian females due to various factors like urbanization, sedentary life style and 

increasing trend of high calorie junk food consumption. According to WHO, obesity is a major preventable and modifiable risk factor 

of cancer. Although a few studies on anthropometric measurements and breast cancer incidence carried out in Indian population 

demonstrate significant positive relationship with obesity yet much awareness need to be generated regarding obesity as a risk factor 

for breast cancer. The association of various tumour markers and biomarkers in obesity related breast cancer may help in better 

outcome and prognosis of disease. The relationship between obesity and breast cancer might help in understanding the importance of 

weight management, a risk factor that can be modified.  
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INTRODUCTION 

Breast cancer is the most common cancer and is the leading cause of cancer deaths worldwide [1]. Over the years, a number of 

factors, broadly classified as hereditary, risk factors and environmental factors which play a role in the aetiology of breast or are 

associated with an increased risk of development of breast cancer have been identified [2]. Of these, risk factors may increase 

the likelihood of development of breast cancer in women [3]. These risk factors are classified into two categories as non-

modifiable (endogenous) and modifiable (exogenous) ones. Endogenous factors include genetic and endocrinological 

determinants such as gender, age, family history of breast cancer, previous benign breast disease, early menarche, late 

menopause,etc [4,5]. Exogenous factors include not having children or having them later in life, not breastfeeding, excessive 

consumption of   alcohol, sedentary life style, being overweight or obese [2, 6,7]. The strongest risk factor is the genetic defect – 

the two genes (BRCA-1 and BRCA-2) associated with this cancer [8]. Those born with these genes have a 70% risk of getting 

this cancer in their lifetime and only 5% of patients with breast cancer suffer from this genetic defect. This means there are other 

risk factors in 95% of the cases. Obesity, early menarche, late menopause, child-birth after 30 heighten the risk of breast cancer 

[9]. Obesity is directly related to excessive sugar consumption (Mostly every processed food is loaded with hidden sugar and 

fructose) and is proposed to be a major driving factor for cancer epidemic. According to WHO obesity is a major preventable 

cause of cancer [10]. Keeping in view of current breast cancer scenario women should lead a healthy lifestyle, eat more fruits 

and vegetables, consume less fat and exercise regularly and   get the mammography test done once a year above the age of 40.  

Breast Cancer in Indian Females- Some alarming Facts 

India has witnessed a spiralling increase in the breast cancer cases in the metropolitan cities Chennai, Delhi, Banglore and 

Mumbai where urbanization, high fat diet intake and lifestyle modifications are correlated with this epidemic [11, 12] .Data on 

breast cancer from the National cancer registry program of ICMR suggests 1in 28 women in urban   India and 1in 64 women in 

rural India are at a risk of development of breast cancer during her lifetime, a serious cause of concern [13]. The possible reason 
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behind this disparity may be difference in life style pattern, education status and lack of awareness between these two subsets of 

population. 

Breast Cancer-Chandigarh Scenario 

Data from Hospital based breast cancer registries from 2007-2011 shows breast cancer as most common cancer in women in 

Chandigarh. Incidence of breast cancer is more common in younger age group (40-50years) and 49.1% of all women suffering 

from breast cancer in Chandigarh are <50 years of age. A significant number of cases even below 30 years of age have been 

reported. This partly can be associated with the rise in the obesity in and around Chandigarh due to various factors like 

urbanization, sedentary life style and increasing trend of high calorie junk food consumption.. High incidence of breast cancer is 

a wakeup call for Chandigarh women. In 2017, the Population-based Cancer Registry (PBCR) of Chandigarh concluded that at 

35 per one lakh women, the prevalence of breast cancer in the city is the highest in the country. This annual registry is 

maintained by PGIMER and Tata Memorial Centre, Mumbai. At 10.1 %, cervix uteri cancer is the second leading cancer among 

city women, followed by ovarian cancer at 7%. Asha Jyoti, a mobile van with a mammography unit that scans women for breast 

cancer besides conducting video colposcopy for cervical cancer and Dexa scan to check osteoporosis, is helping thousands of 

city women by detecting cancer at an early stage. 

Obesity and Breast Cancer   

 Obesity often associated directly with increased risk of development of diabetes, cardiovascular and other life style diseases is 

now considered to be a known risk factor for breast cancer due to advancement in cancer research [9, 14]. These two disorders 

are linked to one another in many ways.   Anthropometric factors of weight, height, and body mass index (BMI) have been 

associated with breast cancer risk [15]. The role of weight gain as a risk for the development of postmenopausal breast cancer 

and its negative impact on prognosis has been reported [16] . The probable mechanisms obesity is increased level of fat tissue in 

the body which is an important source of endogenous estrogen production and storage, and hence, could increase the risk of 

breast cancer [9].  Increased free estrogen levels are invariably observed in obese women with abdominal (visceral) obesity.  

Increase amount of bioavailable estrogen, insulin and insulin-like growth factors(IGF) and  estrogenic persistent organic 

pollutants such as organochlorines  which may promote tumor growth, either directly or by modulating steroid activity has been 

implicated as a risk factor for postmenopausal breast cancer [17,18,19]. Recent research demonstrates that adipokines, bioactive 

molecules produced and secreted by adipocytes, may also contribute to postmenopausal breast cancer [20]. A significant 

association between excess body weight, cancer reoccurrence and death among women with estrogen –recepto positive breast 

cancer has been reported [21, 22].  Obesity consistently associated with an increased risk of postmenopausal breast cancer has 

revealed significant association with pre-menopausal breast cancer too [23]. Analysis of data from two large chemopreventive 

trials showed a 70% increased risk of breast cancer in obese pre-menopausal women verses normal weight [24].  

Leptin and the breast cancer  

Emerging research demonstrates that adipokines, bioactive molecules produced and secreted by adipocytes, may also contribute 

to postmenopausal breast cancer [25] With respect to breast cancer , leptin is the most studied adipokine due to its involvement 

in cell proliferation, migration, and invasion, giving rise to more aggressive and metastatistically more potent tumor cells  

[26,27]. Seastiano and his group has provided a detailed update on obesity, leptin and breast cancer from epidemiological 

evidences and proposed underlying molecular mechanisms [26, 28]. In vitro studies using human breast cancer cell lines 

demonstrate that differential leptin responses vary  among various cell lines depending on receptor levels of LEPR-B among 

those cell lines [28]. In fig.1, the proposed mechanism of action between lepin and tumor microenvironment is depicted by Park 

and Scherer [29]. 
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Fig1. The potential role of leptin in mammary tumor progression. Leptin levels are increased in proportion to adipose tissue mass over the course of obesity. 
Leptin produced by adipose tissues binds to LEPR-B expressing cells within the tumor microenvironment, which include epithelial cancer cells, cancer stem 
cells, immune cells, endothelial cells, and potentially fibroblasts. LEPR-B-mediated pathways include activation of downstream kinases, such as PI3K, ERK1/2, 

and Jak2/Stat3. These pathways contribute to various steps of tumor progression, from cancer stem cell survival and proliferation to metastatic tumor growth. 
Source: Reproduced from Park &Scherer 2011[29]  
 

Studies on obesity and breast cancer in India  

Various epidemiological studies have shown   obesity to increase breast cancer risk in postmenopausal women by 30% -50% 

[16, 25-28]. Anthropometric measurements of high body mass index and waist hip ratio has been found to be significantly 

associated with increased risk of inflammatory breast cancer both in premenopausal and postmenopausal women [22, 30-31].  

Obese patients are often diagnosed with larger, more advanced tumors with aggressive cancer pathological features, including 

lymph node metastasis ,advanced tumor stage and high grade [32]. The probable mechanisms of obesity related breast cancer 

risk are hormonal changes such as elevated estrogen levels, local production of estrogen ,inflammation and more insulin 

production and insulin resistance [33,34] .Recent studies linking obesity and breast cancer risk have demonstrated the role of 

adipokines (adipocyte secreted factors ) in breast cancer [35]. leptin secretion is directly related to adiposity and is believed to 

promote breast cancer directly and indirectly , through estrogen and insulin signalling pathway [26,27]. 
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CONCLUSION & PROSPECTIVE  

 
The epidemic of obesity is recognized as one of the most significant public health concerns facing the world nowadays. The 

results of the various studies linking breast cancer with obesity carried out in India shed new light on the role of fat intake, 

leptin and its receptor in mammary tumors. These observations touch on the important question whether obesity can be ‘tumor 

initiating’ or tumor metastaszing and highlights that leptin may be an important contributing factor. Based on important findings 

on obesity and breast cancer, an emerging model for the role of leptin on tumor progression proposed by Park and Scherer is 

shown in fig.1.  Obesity via LEPR-B-mediated signaling pathways promotes mammary tumor growth at various stages, 

affecting different tumor cell types that include a spectrum of cells from early cancer stem cells through metastatic tumor cells.  

Rise in obesity and breast cancer can also be summarized in two words-“insulin resistance”, the inability of body to burn fat as 

fuel.   Current statistics on breast cancer incidence, reoccurrence and death rate in India emphasize that little lifestyle changes 

and weight reduction may help in reducing the breast cancer burden from Nation. Women should be encouraged to take care of 

all these modifiable factors to decrease their risk of breast cancer. To address obesity, as overlooked cause of cancer, initiatives 

aiming at raising awareness about the evidence linking obesity and cancer should be done for the betterment of public health. 
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