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INTRODUCTION
Over a million women worldwide are diagnosed with breast cancer 

{3}every year . In the developed countries, the mortality rate of women 
with breast cancer is low, while in developing countries like India, a 
majority of those with breast cancer will die from it. The incidence of 

[1]breast cancer is increasing in India . Breast cancer specifically, is 
potentially a preventable disease and additionally with early detection, 
it can frequently be cured. India is a country with large population and 
limited resources. The goal should be to concentrate on prevention and 
early detection methods rather than spending the limited resources on 
treatment of advanced disease.

INCIDENCE OF BREAST CANCER IN INDIA
{1}Incidence of breast cancer in India is 25.8 per 100,000 . The Incidence 

varies across the country, with Delhi– 29.6 per 100,000 , Bangalore – 
26.5 per 100,000 Mumbai – 25.7 per 100,000, Chennai 23.1 per 
100,000, Ahmedabad rural-10.3 per 100,000, Barshi rural- 8.8 per 

[4]100,000 and Sikkim state-8.5 per 100,000 .Comparing the incidence 
and mortality in India with   USA according to National Cancer 
Institute statistics based on 2010-2014 – for USA , 124.9 per 100,000  
cases were newly detected with breast cancer and 21.2 per 100,000 

{2} died from it .Thus for  every 5 or 6 women newly diagnosed with 
breast cancer , one is dying of it. But for India, 25.8 per 100,000 women 

{1} were newly detected with breast cancer and 12.7 per 100,000 women 
died of it. This means for every 2 women newly diagnosed with breast 
cancer, one is dying of it. This is graphically detected in Figure 1.

Figure 1 Incidence and Mortality of India Vs USA

RISK FACTORS FOR ETIOLOGY OF BREAST CANCER
A large body of evidence has been accumulated from epidemiological 
studies in the western countries in an attempt to elucidate the causes of 

{3}breast cancer . No specific studies have been conducted in India. It is 
reasonable to assume that similar causative factors may be responsible 
for Breast Cancer in India. Studies on migrant population from low risk 
to high risk areas consistently show that the risk of breast cancer rises 

rapidly in the migrants within a couple of generations to equal the risk 
{5}of native population of the adopted new country .

This data strongly suggest that lifestyle or socioeconomic factors 
rather than genetic factors play an important role in the development of 

{5}breast cancer . Developing strategies to prevent the risk require 
proper understanding of potential risk factors. These factors are 
discussed in further detail as follows. HORMONAL FACTORS

AGE AT MENARCHE
Early commencement of menstrual cycles before the age of 12 is 

[6]associated with a higher risk for developing breast cancer . The 
increased risk is noticeable in both pre- and postmenopausal breast 
cancer. This phenomenon may be related to longer lifetime exposure to 

{3}estrogenic activity .

AGE AT MENOPAUSE
Bilateral oophorectomy before the age of 45 lessens the risk of breast 
cancer by 50% as compared to women who have natural menopause at 

[7,8]age 55 years or later . It has been estimated that the risk of breast 
cancer increases by about 3% per year for menopause past the age of 

{3}45 . This delay in menopause leads to an extended exposure to 
endogenous hormones and continued proliferation of the ductal 

{3, 7, 8}epithelium. 

MENSTRUAL CYCLES
Some studies suggest a shorter duration of menstrual cycle from age 

[6]20-39 is associated with higher risk . This may be due to greater 
duration of time spent in the luteal phase, where both estrogen and 
progesterone levels are elevated. On the other hand, longer duration 
between menstrual cycles and irregular cycles are associated with 

[9]lower risk .

PREGNANCY FACTORS
Generally, parous women have a lower risk of breast cancer than 

{6,10}nulliparous women  Various studies report a decrease risk of 
developing breast cancers with a first full-term pregnancy before the  

[,6,11]age of 20 . This may be due to the maturation of glandular 
epithelium of the mammary cells, which occurs in the first pregnancy 
[12].

SPACING OF PREGNANCIES
Each added childbirth after the first generally decreases the long-term 
risk of developing breast cancer. This beneficial effect is more distinct 

[13]with more closely spaced births .

BREAST FEEDING
In early 1926 it was observed that females who never lactated were 

[14]more susceptible to develop breast cancer . Nevertheless, the 
predictable level of risk reduction has varied substantially from 

{3}different reports.  The most favorable results indicates a 50% 

[1]Breast cancer is now the most common type of cancer in females of urban India . The incidence of breast cancer in India 
[1]is 25.8 per 100,000 women and mortality is 12.7 per 100,000 women . In comparison, the incidence in USA is 124.9 per 

[2] 100,000 and mortality is 21.2 per 100,000 .The USA has a fivefold higher incidence than India but nearly 90 percent have a 5 year survival, while 
[1]. in India the 5 year survival is barely 50 percent. Breast cancer incidence is increasing in India, while also presenting in patients at a younger age 

{3}The major risk factors for breast cancer are- diet, lifestyle, weight, reproductive cycle, hormone use and lactation . A program aimed at 
prevention, coupled with increased awareness and early detection strategies can have a substantial impact on reducing the mortality from this 
deadly disease. This has to be combined effort of government, Non-government agencies, society and people at large to allow every Indian woman 
to have the least risk of developing the disease and the best chance of surviving if they happen to develop it. This paper reviews the current data on 
risk factors and strategies to minimize the risk.
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reduction in the risk for females who breastfed each child for two or 
[15]more years .

EXOGENOUS HORMONE INFLUENCE
Exposure to exogenous hormones as oral contraceptives and hormone 
replacement therapy result in an increase in the risk of breast cancer. 

16{ }Multiple studies have shown that the use of oral contraceptive pills 
[17]does not increase the risk for breast cancer . But, the use of oral 

contraceptive pills before the first full-term pregnancy or before the 
[3, 18]age of 20 may lead to modest increase in risk . According to The 

Women's Health Initiative, a large randomized study of greater than 
16,000 females in the U.S., revealed that combined effect of both 
estrogen and progestin replacement in postmenopausal women 

[19]increased the risk of breast cancer by 26 percent 

INHERITED GENETIC MUTATION
5 to 10 percent of the breast cancers in the Western world are related to 

[20]genetic mutations . The two most common ones are autosomal 
dominant mutations of BRCA1 and BRCA2. The risk of these patients 

[21]presenting with breast cancer is estimated to be 26% to 85%. . 
Studies on genetic analysis for BRCA and other genes in India have 
been very limited. Few reports based on small number of patients 

.{22} report an incidence ranging from 10 to 28 percent A family history of 
{3}breast cancer raises the risk in a particular individual . The relative 

risk of developing cancer is

(a) 1.5 times higher if a first-degree relative developed 
postmenopausal breast cancer , and

(b) 2.0 times higher if a first-degree relative developed 
premenopausal breast cancer. If two or more first-degree relatives 
had breast cancer, the risk is almost increased to 6-fold. 
Additionally, a first-degree family member having had bilateral 

[23]breast cancers also raises the risk by 6 fold 

NON-HORMONAL FACTORS NUTRITION AND PHYSICAL 
ACTIVITY
Nutritional factors have been evaluated very extensively to account for 
the increasing incidence of breast cancer. It has been difficult to prove 

{3}. an exact correlation between diet and breast cancer The association 
may be more complex and probably related to weight. Weight gain 
after age 18 is associated with a higher risk for developing 

{3, 24}postmenopausal breast cancer . Following the diagnosis of breast 
cancer, either weight loss or weight maintenance decreases the risk of 

[25]relapse . Table 1 summarizes the risk factors' and proportionate risk

Table1. RISK FACTORS FOR BREAST CANCER

Biology of Breast Cancer
The current hypothesis for the development of breast cancer proposes 
that a normal cell undergoes hyperplasia, which changes into atypical 
hyperplasia, further progressing to in situ cancer, and finally  to 

{27}invasive cancer . The cancer becomes radiographically noticeable at 
1 mm and clinically palpable at 1 cm. It takes many years for the 
transformation from a normal cell to the earliest clinically noticeable 

[27]cancer . This long duration gives us many chances to stop the 
progression of cancer and prevent the development of invasive 
disease.

RISK ASSESSMENT
Estimating the risk for a given patient requires assessment of all known 
causative factors. Two models are generally used clinically to estimate 
an individual's risk, The Gail model and The Claus model, both 

{28, 29} {30}developed in US . In India Gail model is preferred . The Gail 
model is based on data from U.S. cancer Registries. It combines age, 
race, age at menarche, age at first live birth, first degree relatives with 
breast cancer, previous breast biopsies, and atypical hyperplasia on 
any previous breast biopsy, but it does not give significant importance 

[28]to family history . The model includes a range of risk factors to assess 
a patient's risk as compared to the average American. A

5-year cumulative risk of at least 1.67 times greater than a baseline is 
defined as high risk. The model has not been validated in non U.S. 
populations. For the females with family history of breast cancer, 

[29]Claus Model is more useful .

Strategies for Risk Reduction
The pathophysiology and the gradual evolution of breast cancer make 
it suitable for intervention at various stages. General risk reduction 

{3}. strategies could reduce the risk by 40 percent These simple measures 
applicable to all women include balanced diet, physical activity, 
weight management, breastfeeding and avoiding postmenopausal 
hormone replacement. Additional risk reduction strategies for high 
risk females include chemoprevention and surgical interventions. 
Family history of cancer should be routinely enquired by physicians 
from their patients. Those with family history should be referred for 
genetic counseling for risk stratification and possible genetic testing 
for BRCA1 and BRCA2. These high risk women should be 
encouraged to modify their lifestyle, perform self-breast examinations 
and seek regular clinical follow-up and should be managed at high risk 
clinics. Regular screening with imaging studies like mammography 
could detect cancers early, leading to better long-term outcomes.

PHYSICAL ACTIVITY
There is considerable evidence that the risk of breast cancer can be 

{3}decreased by increasing physical activity . There are several studies 
including prospective studies which uniformly reveal a decrease of 

[31]risk in incidence of breast cancer with physical activity, . Recent 
review of 73 observational studies indicated that the breast cancer risk 
can be reduced by approximately 25% in women with moderate to 

[32]vigorous physical activity compared with inactive women 

NUTRITION FACTORS
Nutrition factors play a very important role in risk reduction. Results of 
prospective studies do not support a significant role of dietary fat or 
any other single ingredient being the cause of breast cancer. Weight 
gain in the middle age years is associated with higher risk. Available 
evidence suggests that minimizing weight gain in adulthood is 

[ 3,25]associated with a decrease in the risk. .  Weight gain in the 
premenopausal period and being overweight or obese after menopause 
increase breast cancer risk which is supported by strong observational 

[33,34]data 

CHEMOPREVENTION
Selective estrogen receptor modulators (SERMs) consist of 
Tamoxifen and Raloxifene that have demonstrated efficacy in large 

{35, 36}.randomized trials for breast cancer prevention  They were used in 
women 35 years of age or older, with a predicted Gail model risk of 

[35, 36] greater than 1.67. The combination of four studies revealed a 38% 
[37]reduction in the risk of developing breast cancer . Tamoxifen for 5 

years is recommended for women at high risk, by Gail model over the 
{35}age of 35 . Raloxifene, a second generation SERM, is as effective as  

Tamoxifen in reducing risk, as shown in a randomized trial of almost 
38 } 20,000 women.[ But,  because of lower side effects Raloxifene is 

[38]preferred over tamoxifen .

PROPHYLACTIC SURGERIES
Bilateral total mastectomy –
It has been demonstrated that women with BRCA1 and BRCA2 
mutation can achieve a high degree of protection by having a bilateral 
total mastectomy according to two small prospective studies but with a 

[39, and 40]relatively short follow up . Retrospective follow up of 13 to 14 
years in females with BRCA1 and BRCA2 mutation who underwent 

41-42]bilateral mastectomy revealed a 90% risk reduction [ .

Bilateral salpingo-oophorectomy-
Bilateral salpingo-oophorectomy at or before the age of 40 in females 
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RISK FACTORS PROPORTIO
NATE RISK

HORMONAL
{6}Age at menarche  (Less than 12 years vs. more 

than 15 years)
1.3

{8}Age at menopause  (Less than 45 years vs. more 
than 55 years)

2.0

{6}Age at first live birth  (Less than 18 years vs. 
more than 30 years or no live births)

1.9

Combined hormone replacement therapy in 
{19} postmenopausal (at least 5 years of use or 

current use vs. no use)

1.6

NON HORMONAL
Age [26]
(Less than 65 vs. more than 65)

5.8

{25,26}Physical activity  (Regular activity vs. 
inactivity)

1.25-1.4

{24, 25}Obesity (postmenopausal)  (BMI more than 
25kg per m2 vs, less than 25kg per m2)

1.3-2.1
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with BRCA1 and BRCA2 mutations reduce the risk of breast cancer by 
{ 43} approximately 40% .These females are also at an increased risk of 

ovarian cancer, although it is much lower risk than breast cancer. A 
salpingo- oophorectomy would accomplish the purpose of reducing 

 {3}the risk of both ovarian and breast cancer . Table 2 summarizes 
general strategies for Breast cancer risk reduction

Ta b l e 2 .   B R E A S T  C A N C E R  R I S K  R E D U C T I O N 
INTERVENTIONS

Breast feeding                                        4 percent reduction for every 12
                                                         Months of breastfeeding
Physical Activity                                                     20-30 percent
Nutrition                                                                 20-30 percent
Postmenopausal weight management                     20-30 percent
Avoiding exogenous hormone supplement             26 percent
Reproductive patterns                                             40 percent
(First live birth under 18 vs. over 30 or nulliparity)

EARLY DETECTION STRATEGIES

BREAST SELF EXAMINATION
Scientific data has not consistently shown that breast self-examination 

[3]decreases breast cancer mortality . BSE correlates with an earlier 
clinical stage which has better prognosis and as such could  be a 
valuable tool in developing countries like India with limited medical 
resources and lacking more sophisticated screening methods [44} 
simple but effective tools to teach women the technique of self- 
examination need to be developed for educating rural women.

MAMMOGRAPHY
Annual or biennial screening in females aged 50 to 69 years reduces 
the cancer mortality by 50 percent according to some randomized 

{45}. studies But in females younger than 50 years randomized trial data 
has not shown a significant reduction in mortality. This could be due to 
small number of women screened and other limitations of study design 
[45].

CONCLUSION
India is witnessing an increasing burden of breast cancer. The gradual 
clinical evolution of breast  cancer from normal cells over a long 
period of time makes it suitable for preventive interventions at various 
stages. In a country like India with large population and limited 
resources, the goal should be aimed at better utilization of resources in 
prevention rather than treating advanced cancer which is  not only 
more expensive but less successful. Simple strategies of dietary 
changes, regular exercise, weight management combined with regular 
screening, can significantly reduce the risk and mortality from this 
deadly disease. Society should make vigorous efforts to educate 
women to understand the risk factors, realize the importance of early 
detection and seeking prompt treatment. This will require a combined 
effort by physicians, government, non-government agencies, society 
and people at large.
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