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Abstract
Breast cancer is the second most common malignancy in Indian women. Basically it is a
hormone mediated disorder due to continuous exposure to ovarian hormones. Several
established modifiable and non modifiable risk factors influence hormonal status which is
associated with breast cancer. Prevalence and profile of risk factors of breast cancer differs
region wise. Although etiology of breast cancer is complex and multifactorial involving genetic,
hormonaland environmental factors, various studies showed significant role of reproductive
risk factors in breast tumor genesis. Present study was aimed to explore association of various
hormone related risk factors with breast cancer in Indian women.
This hospital based case control study included newly diagnosed cases of breast cancer and age
matched healthy women as controls. Standard structured pretested valid questionnaire was
administered to record socio demographic data, medical, family, past history, use of hormones
and reproductive risk factors. Participants were asked about marital status, number of live
births, abortions, age at first live birth and breastfeeding duration history. Information was also
obtained regarding age at menarche, menopausal status, age at menopause and use of oral
contraceptives and hormone replacement therapy. Anthropometric measures body mass index
and waist: hip ratio were taken as index of adiposity.
_____________
Cite this Article as: Unmesh Takalkar, Shilpa Asegaonkar, Pushpa Kodlikeri, Ujwala Kulkarni,
Virendrakumar Borundiya and Suresh Advani (2014), "Hormone Related Risk Factors and Breast Cancer:
Hospital Based Case Control Study from India," Research in Endocrinology, Vol. 2014 (2014), Article ID
872124, DOI: 10.5171/2014.872124

Research in Endocrinology

2

We found significant association (p< 0.05) of age, menopausal status, use of oral contraceptives
and postmenopausal obesity with breast cancer in comparison with controls.
Present study has provided possible association of hormone related risk factors in breast
cancer in Indian population.
Keywords: Breast cancer, hormone, reproductive risk factors.
Introduction
Breast cancer is the second most frequent
cancer and cancer related death among
women. In spite of widely available
screening
measures
and
advanced
therapeutic modalities, it remained a
serious public health concern in both,
developed and developing countries. With
rapid economic and social transition,
prevalence of breast cancer is increasing at
rapid pace worldwide. In India, its
incidence varies from 12 – 31 cases per
100000 women with newly diagnosed
75000 cases per year (1). Recently Indian
Council of Medical Research predicted the
number of breast cancer cases in India to
rise to 106,124 in 2015 and to 123,634 in
2020 (2).
Breast cancer is a heterogeneous
multifactorial disease caused due to
genetic, reproductive, environmental, and
dietary and lifestyle related risk factors.
Basically it is a hormone mediated disorder
due to continuous exposure to ovarian
hormones. Sex hormones are associated
with breast cancer among which Estrogen
plays central role in the development of
mammary glands. (2) Hormone sensitive
breast cells have hormone receptors which
get activated on binding with hormone.
Once activated, there is change in
expression of specific gene which leads to
carcinogenesis. Risk factors for breast
cancer are categorized in two groups. 1.
Nonmodifiable- old age, height, personal
history of benign or other breast disease,
positive family history in first degree
relatives, genetic mutations in BRCA1 and
BRCA2, menstrual history of early
menarche and late menopause, exposure to
radiation, breast density mammogram and
null parity.2. Modifiable risk factors include
age at first childbirth, nulliparous women,
obesity, less duration of breastfeeding and
hormone replacement therapy. (3) Out of

these, early age at menarche, late
menopause, nulliparous state, and first
childbirth at late age and less duration of
breast feeding are reproductive risk
factors.
Prevalence and profile of risk factors of
breast cancer differs region wise. Along
with increased prevalence of breast cancer,
profile of risk factors is also changing. In
our region, Aurangabad is the fastest
growing city in Asia with changing lifestyle
pattern of women also. At our center, data
suggests breast cancer is the most
commonly observed malignancy in females.
Hence we planned the present study to
clarify the association of reproductive risk
factors with breast cancer in our patients.
Material and Methods: A total number of
220 histopathologically diagnosed women
with carcinoma of breast from March 2009
to November 2013 were included in the
present hospital based case control study.
Healthy age matched women were included
as controls. Controls were the women who
were
negative
on
screening
by
mammography and thorough clinical
breast examination in Breast Cancer
Awareness camp conducted at our
institute. Newly diagnosed patients without
past history of major chronic illness were
enrolled prior to initiation of treatment
from Oncology and Surgery Department of
United CIIGMA Hospital. Study was
approved by Institutional Ethics Committee
and informed consents were obtained from
all the subjects on enrollment.
Standard structured pretested valid
questionnaire in English and our local
language was administered to all
participants to record self reported socio
demographic data, medical, family, past
history, use of hormones and reproductive
risk factors. Participants were asked about
marital status, number of live births,
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abortions, age at first live birth and
breastfeeding
duration
history.
Information was also obtained regarding
age at menarche, menopausal status, age at
menopause and use of oral contraceptives
and hormone replacement therapy.
Data Analysis: After acquisition of complete
data, it was compiled and analyzed using
SPSS-11. The results were given in the text
as number and percentage for qualitative
variable like occupation, past disease
history, family history of cancer to compare

proportion
of
qualitative/categorical
variables in breast cancer cases and
controls. Chi-square test/test proportion
was applied. Means and standard
deviations of quantitative variables in
breast cancer cases and control was
analyzed by Student’s t-test and ANOVA. To
study the association of risk factors with
breast cancer, odds ratio (OR) calculated at
95% confidence interval (CI). In all
statistical analysis, p<0.05 were considered
significant.

Results: Characteristics of Cases and Controls are Represented in Table 1
Risk factors
Age (years)
History
of
breast
cancer in first degree
relatives
Body
Mass
Index
(Kg/m2)
Waist circumference
(cm)
Waist: Hip
Age
at
menarche
(years)
Marital statusMarried
Unmarried
Age at first live child
birth (years)
No. of children
Nulliparous women
No. of abortions
Duration of breast
feeding (years)
Use
of
Oral
contracetive Pills
Menopausal status
Premenopausal
Postmenopausal
Age at menopause
(years)
History
of
benign
breast disease in past

Cases (n= 220)
Mean +/- S.D.
54.8 +/- 18
12 (26.4%)*

Control (n= 220)
Mean +/- S.D.
51.3 +/- 15
3 (6.6%)*

P value

26.4 +/- 2.1*

22.2 +/- 1.8*

< 0.05

92.5 +/- 3.6*

82.7+/- 2.8*

< 0.05

1.4+/-0.33*
13.3 +/- 3.2

0.8+/-0.2
14.8 +/- 3

< 0.05
NS

212 (83%)
8 (17%)
24.3 +/- 4.5

215 (89%)
5(11%)
21.4 +/- 4.1

3
11 (24.2%)
1.72+/-0.6
85 (38%)
4.1 +/- 1.3

3
3 (6.6%)
1.13+/-0.4
45(20%)
5.2 +/- 1.4

NS
NS
< 0.05

10 (22%)

3 (6.6%)

NS

64 (29%)
156 (71%)
49.8 +/- 4.2*

70 (32.7%)
150 (67.3%)
42.3 +/- 3.5*

< 0.05

15 (33%)*

2 (4.4%)*

< 0.05

NS
< 0.05

NS

Mean age of the cases was 54.8 +/- 18
years ranging from 32 to 76 years and
mean age of control was 51.3 +/- 15 years
ranging from 30 to 78 years. There was no

NS

NS

statistical significance difference in cases
and control. 12 women (26.4%) from cases
had positive history of breast cancer in first
degree relatives. The mean age of
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menarche was 13.3 +/- 3.2 years in cases
and 14.8 +/- 3 years in controls without
any statistically significant difference. The
mean age at the time of first live birth was
24.3 +/- 4.5 years in cases and 21.4 +/- 4.1
years in control group. Mean of duration of
breast feeding in cases was 4.1 +/- 1.3
years and in controls 5.2 +/- 1.4 years.
Out of 220 cases 10 women (22%) were
using oral contraceptive pills and 3 women
(6.6%) from control group. Not a single
case and control were reported to be
received hormone replacement therapy.
None of them was smoker and alcoholic.
There was no evidence of occupational
exposure to any carcinogen like pesticide.
We observed strong positive association of
positive family history in first degree
relatives (OR- 3.1:95%CI, 2.12-5.03),
number of abortions (OR- 2.8:95%CI, 1.825.12) and past history of benign breast
disease (OR- 1.8:95%CI, 1.-3.03) in cases of
breast cancer at our center. Apart from
these, anthropometric variables were
observed to be positively associated with
breast cancer risk. The risk of overweight
and obese women to develop breast cancer
is 4.2 times higher than lean women
(95%CI: 1.4-6.2). We observed no
association between other risk factors.
Discussion
Role of hormonal and reproductive risk
factors has long been well recognized in the
development of breast cancer. Various
hormones control human female breast,
estrogen being the central and important
one. Estrogen is required for development
of ductal whereas progesterone for lobular
component. Hence hormone related risk
factors are strong determinant in the
etiology of breast cancer.
In our study population, majority (78%)
cases belonged to 4th to 6th decade of age
with the mean age 54.8 +/- 18 years which
is similar to that reported in Indian and
Asian literature. (4) Early menarche and
late menopause are responsible for
prolonged duration of exposure to estrogen
and progesterone. Risk decreases by 15%
for each year delay in menarche and
increases by 3% each year delay in

4

menopause. (5) Age at menarche it is a
predictor of ovulatory frequency in
adolescence influencing long lasting risk.
Early birth to first live child confers
protection against breast cancer because
pregnancy transforms breast parenchymal
cells into a more stable state, potentially
resulting in less proliferation. Women
having first child after age of 30 years have
twice risk of breast cancer than their
counterparts with first live child before 30.
(6) We did not find any statistically
significant difference in our both groups
(p> 0.05) with respect to age at menarche,
first child birth and duration of breast
feeding in our study participants. In our
study group, more prevalent modifiable
risk factor was obesity, whereas
nonmodifiable risk factors were age, family
history, past history of benign breast
disease and late menopause.
Unmarried and nulliparous women tend to
be at higher risk than married women.
Recently Bhadoria AS and associates
observed
strong
association
of
reproductive risk factors with breast
cancer in North Indian women. They found
early onset of menarche, higher age at
marriage, higher mean age at last child
birth,
lower
mean
duration
of
breastfeeding, higher number of abortions,
late age at menopause, history of oral
contraceptive pills, and a family history of
breast cancer among cases compared to the
controls. (7)
Butt et al studied reproductive risk factors
in Pakistani women and observed
association of nulliparity and more age at
first live birth with increased breast cancer
risk. Breastfeeding was not protective
against breast cancer. (8) Navneet Kaur
and colleagues reported low prevalence of
reproductive risk factors in breast cancer
women from Delhi. (9) Lodha R et al found
positive family history and use of oral
contraceptives as epigenetic strong risk
factors in women from urban area. (10)
Not only endogenous but exogenous
hormones in the form of consumption of
oral contraceptive pills and hormone
replacement therapy are at risk of
developing breast cancer. In present study,
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none from our cases was receiving
hormone replacement therapy while 22%
of the cases were using oral contraceptives
for duration of more than 3 months. One
study from Iran concluded that ovulatory
cycles and hormone replacement therapy
was not significant risk factors, but using
oral contraceptives recognized as a risk
factor. Their results also showed that
younger age at first full term pregnancy
and number of pregnancies were risk
factors for breast cancer in contrast with
some other studies. (11)
Obesity is an important and potentially
modifiable risk factor for breast cancer
because of increasing levels of circulating
endogenous estrogen from adipose tissue.
In our study participants, postmenopausal
women were significantly overweight
(p<0.05) with mean BMI 26.4 +/- 2.5
Kg/m2. Body size has opposite influences
as a risk factor on breast cancer in
premenopausal
and
postmenopausal
women. Higher body weight is associated
with lower risk in premenopausal women
whereas risk increases with BMI in
postmenopausal women. This suggests the
importance of maintenance of weight by
modifying lifestyle through healthy dietary
habits and increasing physical activities.
(12) Also protective effect of long duration
of breastfeeding was found to be protective
in among premenopausal women, not in
postmenopausal women in one of
multicenter study from India. (13)
Epidemiologically, breast cancer holds
unique position to represent an enormous
public health issue due to changing
prevalence of established risk factors.
Although etiology of breast cancer is
complex and multifactorial involving
genetic, hormonal and environmental
factors, various studies showed significant
role of reproductive risk factors in breast
tumor genesis. (14) Estradiol, potent
endogenous estrogen secreted from ovary
is important source of estrogen for
regulation
of
differentiation
and
proliferation of breast epithelial cells.
Several
studies
suggested
positive
association of testosterone, sex hormone
binding globulins with breast cancer. This
suggests central role of endocrinological
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risk factors especially endogenous estrogen
in initiation, progression and promotion of
breast cancer.
Conclusion
Present study has provided possible
association of hormone related risk factors
like postmenopausal status, age, late
menopause with raised BMI with breast
cancer in Indian women. Epidemiological
studies for identification of risk factors of
breast cancer in multiple subpopulations
are desperately warranted in Indian
context.
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