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Abstract: In India, the incidence of breast cancer is on the rise. However there is little data about the role of various known and/ or presumptive risk
factors for breast cancer. This case-control study was conducted on 115 cases with diagnosed breast cancer and 127 controls. Socioeconomic,
demographic, reproductive and other known risk factors were analyzed for their prevalence and odds ratio in the study population.
Prevalence of risk factors determining endogenous or exogenous hormone exposure was low. However there was a statistically significant
increased risk with reproductive risk factors such as : early menarche (<14 years vs >16 years, Odds ratio (O.R) 4.36, 95% confidence interval
(CI) 108-10.1, p<0.001. chi square test), higher number of live births (<3vs >6, O.R 2.5 ; 95% CI, 1.0-5.7; p=0.026), higher number of abortions
(>2 or nil, O.R 4.5; 95% CI, 2.2-9.0; p = <0.001) and duration of breast feeding 9<4vs => 10years, O.R 3.5 ; 95% CI 1.5-7.8; p = 0.006). Height
(<145vs >161, O.R 3.0; CI 1.0-9.9; p=0.039), history of breast biopsy (0 vs > 1, O.R 4.6; CI 1.2-16.9; p= = 0.010) and higher mammographic
density were found to be independent predictor of risk
(75% VS 0%, O.R 5.9). This study suggests that many known reproductive risk factors have an association with increased risk for breast cancer
though their prevalence is low in our population. Breast therapy and mammographic density are independent predictors of risk and may become
useful tools in breast cancer risk assessment.
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INTRODUCTION
The risk factors for breast cancer in western populations have been
extensively investigated, and it has been suggested that reproductive
and life-style related factors are strongly associated with increased
risk for breast cancer1,2. Various risk assessment models such as Gail,
Clause, BRACPRO have been developed and validated in white
women3, 4. They are used to recruit women for breast cancer screening
protocols. However racial/ethnic differences exist in both prevalence
as well as risks associated with particulars factors5,6. Many low or
intermediate risk countries have studied risk factor profile of their
populations and developed their own risk assessment protocols7,8.
Not much data is available about the role of various risk factors for
breast cancer in Indian women. A few earlier studies have reported
the association of reproductive risk factors with increased risk for
breast cancer9-12. In this study we examined the stratus of various
known and presumptive risk factors for breast cancer and their relative
risk in our population.

METHODS
This hospital based case control study was carried out during the
period between April 2003 to March 2005 after approval from
institutional review board; on 115 cases of histogically confirmed
breast cancer; for the control females > 35 years of age, without to the
hospital with no complaints related to the breast or gynecological
system, were included after an informed consent. Each control was
examined in detail to exclude the presence of any breast lump and
subjected to screening mammography to evaluate for in-situ lesions.
Standardized structured questionnaire was used for the interview.
The questionnaire was divided into sections comprising of
demography, anthropometric measurements, reproductive history
and established and potential risk factors for breast cancer.
Mammographic density of the breasts of all controls and contralateral breast of breast cancer patients was measured by a qualified
radiologist who was blinded to the identity of the subjects.
Classification of densities using a six-category scale was done.13
Demographic profile of cases and controls was compared. Prevalence

of various risk factors in the study population was estimated and Chi
square test was used to look for any significant difference in both the
groups. Odds ratio for each risk factor were estimated with the help
of univariate logistic regression analysis. Calculation of odds ratio for
the risk factors assessed the relative value of each risk factor in the
study population.

RESULTS
A total of 115 female patients with histologically confirmed breast
cancer were compared with 123 controls. The maximum number of
cases were in the age group of 35-44 years 939.1%), followed by 4554 years (32.2%). Mean age of cases was 47.14 years and controls
was 47.90 years. The most common histological type was infiltrating
ductal carcinoma (92.1 %). Sixty eight present of cases presented at
stage III or IV of breast cancer.
Socio-demographic data showed no difference in the literacy status
between case and control group (58.5% of control and 49.6% of
cases were illiterate). As regards religion72.9% of controls and 79.1%
of cases were Hindus, 23.4% controls and 19.6% cases were Muslims
and rest were Sikhs and Christians. Ninety six percent controls and
96.5% cases were married and over 85% in both groups were
housewives. Awareness about breast cancer was recorded in 19.5%
of controls and 16.5% of cases. Breast self examination was practiced
by 4.8% of controls and 3.5% of cases.
Reproductive characterstics of the subjects (Table 1): mean age
os menarchae in case group was 14.05 and control group was 14.85
years. Only 32.2% of cases and 14.6% of control subjects had early
menarchae (<13years). Mean age at first live birth was 19.76 in
study group and 18.69 in the control group. 67.8 % cases and 79.8%
of control subjects had their first issue before the age of 20years.
Mean number of live births in the study group were 3.63 and in
control group were 4.26. Four control subjects and 3 cases were
nulloparous. Majority in either group breast fed for 5-9 years. Mean
value for the study group was 5.519 and control group was 7.159
years. As regards the difference between the age at first live birth and
age at menarche (AGEFLB-AGEMEN) the mean was 6.2411 in the
study group and 4.4958 years in control group. Study group also had
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a significantly higher number of abortions (Mean-1.12) compared to
0.52 in control group. Forty seven percent of cases were
premenopausal and 35.7% were postmenopausal. Eight patients had
undergo hysterectomy before menopause for benign indications.
Table 1: Reproductive factors
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who gave birth to six or more children. Breast feeding of four or less
years exposed women to 3.5 fold risk breast cancer compared to
women who breast fed for ten or more years. Women with two or
more abortions had a 4.5 fold risk of breast cancer as compared to
women with no history of abortions. Women with height >=161 cm
had a 3.1 times risk of breast cancer as compared to a woman with
height <=145 cm. women who consumed non vegetarian food at
least once a week were 2.8 timely more likely to develop breast
cancer as compared to women who were pure vegetarians. Women
with one or more previous breast biopsy had 4.7 times risk breast
cancer compared to women with no breast biopsy. Women with
breast density of 75% or more, the breast cancer risk rose to 5.9 fold
as compared to women with breast density 0%.
Table 2: Distribution according to mammographic density (%)
for age group <=47 years

Chi square value 11.735, p value 0.039 (significant)

ANTHROPOMETRIC
CHARACTERISTICS OF THE SUBJECTS
Mean height of the study group was 155.67 cm and control group
was 154.01 cm (p = 0.039). There was no significant difference in the
BMI of either group. Mean BMI of case group was 22.800 kg/m2 and
22.368 kg/m2 for the control group. BMI when considered separately
for pre-menopausal and postmenopausal women was also not
different.
Other known risk factors: History of breast cancer in the family
was present in 3 patients but in none in the controls. None of the
subjects in either group had history of ovarian or endometrial cancer
in the family. Fourteen patients and six controls reported use of oral
contraceptive pills (OCP) and one patient hormone replacement
therapy 9HRT). Majority of subjects were pure vegetarian. None of
the subjects in either group consumed alcohol. None had history of
ionizing radiation. Three (2.4%) subjects in control group and twelve
(10.4%) patients in the case group gave history of previous breast
biopsy and the difference was significant.
Mammographic density patterns: (Table 2 & 3): There was no
significant difference in distribution of subjects in the two groups
according to the percent breast density seen on mammograms. We
reanalyzed both the groups after dividing the study population in
two age groups, based on the mean age at menopause for both the
groups combined. The difference in mammographic density between
the two groups was found to be significant in younger women (Subjects
M=47 years of age)
Odds ratio for various risk factors: Table IV shows the results of
univariate logistic regression analysis. We found that women who
had menarche at 13 years years of age had 3.42 times risk compared
to women who had menarhcae at 16 years and above. Women with
first live birth at 22 years of age and later had 3.6 fold increase in risk
of breast cancer as compared to a women with first live birth at 17
years and earlier. The risk of breast cancer rose to 3.8 times when the
interval between age at first live birth and menarche was more than 7
years relative to an interval less than 0-3 years. Women with three
live births had a 2.5 fold risk of breast cancer compared to women

Table 4: Results of univariate logistic regression analysis for all
the factors combined
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DISCUSSION
In contrast to a high prevalence of various reproductive factors in
women in the west1,2 we found a low prevalence in our study. Almost
similar trend has been in other reports from India as well. In our
study, only 32.2% patients and 14.6 % of cases had menarche below
13 years of age. The means age of menarche in our and other studies
had been reported to be around 14 to 14.5 years9, 10. in our study the
average age at first live birth was 19.76 years in cases and 18.69 in
controls. First live birth before 20 years of age was seen in 67.8% of
cases and 79.8 % of controls respectively. Other studies to report an
average age at first live birth as 19.5-20.5 years 9-11. Mean number of
live births in our study were 3.63 and 4.26 in cases and controls
respectively. Only four controls and 3 cases were nulliparous. An
average parity of 3-5 has been reported in other studies as well.10, 11
however the difference in number of live births in cases and control
was statistically significant in our study as well as other studies. In
our study majority in either group (i.e. 50.4% cases and 54.5% of
controls) breast fed for 5-9 years. Other studies too report a high rate
of breast feeding practice in Indian women10-12. Thus it can be seen
that though some reproductive factors are significantly more prevalent
in breast cancer patients compared to controls, but their overall
prevalence is much lower in Indian women than women in the west.
In our study only few patients underwent breast biopsy before the
onset of illness. (2.4% in the control group and 10.4% in the case
group). The difference was found to be statistically significant. Women
with one or more biopsy had 4.7 times risk of breast cancer compared
to women with no biopsy. However a large proportion of Indian
women do not have access to hospitals with facilities for breast
biopsy. Illiteracy and poverty further add to the problem. In our
population a history of lumpiness instead of history of biopsy should
be given some place in risk assessment.
Percent breast density is an expression of the mammary gland mass
as a fraction of the total breast area, and thus presumably the total
number of breast cells at risk for malignant transformation. There is a
significant positive relationship between dense mammographic
patterns and subsequent risk of breast cancer and the association has
been particularly strong when the exposure is defined as % breast
density14. In our study we found that the premenopausal women
with breast density of 0%. Thus the highest category of percent
density was found to exceed the Odds ration of most other risk
factors in the study population. In a multiethnic case control study it
was found that women with breast density of more than 50% had 3.6
times higher risk of breast cancer than women with less than 10%
density, but the risk varied with ethnicity. Whereas the odds ratio
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was 5.3 for Caucasians and 4.2 for Native Hawaiians, it was only 3.2
for women of Japanese ancestry15. In other studies, it was seen that
risk associated with dense patterns persisted for 8 years ad was
greater in younger women than older women16, 17. Thus knowledge of
a woman’s breast density might be useful in determining the indication
for screening.
Limitations of our study are that size of the study population is
small and we were not able to do multivariate logistic regression
analysis. However our study has identified mammographic density
as an important risk factor which has not been investigated in Indian
women in any other study so far. Benign breast biopsy and
mammographic density need to be evaluated in larger studies for their
potential role in risk assessment for breast cancer.
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