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Abstract

Breast cancer is the most common cancer diagnosed in women worldwide with over 1.3 million new cases per
year. There is a wide variation in the geographical distribution of the disease with highest incidence seen in
the more developed areas of the world and the lowest incidences seen in the least developed regions. Breast
cancer is one of the most common cancer diagnosed among Indian women. One important factor proposed to
contribute to the rising incidence is explained by ‘westernisation’ of lifestyles and changes in reproductive
behaviour. Body mass index (BMI) has emerged as an important metameter for the association between
adiposity and many obesity related diseases. The WHO Western Pacific Regional Office has defined obesity
in Asian populations as BMI> 25kg/m2. This study aims to investigate the association between body mass
index and breast cancer. This is a case control study conducted at Government Medical College, Kozhikode
with 100 cases of female patients (30-60 years) with cytology proven Stage I/11/111 breast cancer and with 100
age matched controls. On evaluation it was found that BMI was significantly associated with female breast
cancer. When the results were stratified by different menopausal status of the women, higher BMI is
associated with increased risk of breast cancer in premenopausal patients whereas stastically no association
between higher BMI and breast cancer was found in postmenopausal. To conclude high BMI is significantly
associated with breast cancer in the pre-menopausal group whereas no significant association was found in
the post menopausal group.

Keywords: Body mass index, breast cancer, Premenopause, Postmenopause.

Introduction

Breast cancer ranks second in global cancer
incidence and is one of the most common cancer
diagnosed among Indian women1,2. While breast
cancer incidence has been shown to have
stabilized or to be decreasing in some Western
countries, the breast cancer burden has steadily
increased in many developing countries with
traditionally low incidence rates3. Among factors
proposed to contribute to the rising incidence in
these societies are secular changes in lifestyle and

reproductive factors. The influence of anthropo-
metric measures on breast cancer risk has been the
subject of many studies4-6. The relation between
body weight and breast cancer risk is modified by
menopausal status, with higher weight or body
mass index (BMI) associated with increased risk
for post-menopausal women. However, these
findings were derived from studies conducted
mainly in Western countries, where the prevalence
of obesity is relatively high and attained height is
not limited by nutritional status in childhood. The
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influence of body size on breast cancer risk in
developing countries remains unclear.

Body mass index (BMI) has a multifaceted
relation with the risk of breast cancer that varies
with menopausal status. Higher BMI is positively
associated with risk of pre-menopausal breast
cancer in Asian women7,8 and association is less
clear for post menopausal group. The underlying
mechanisms for the inverse association are
poorly understood. The question of whether body
fat distribution contributes further to the risk of
breast cancer is of considerable interest. Greater
upper or central body fat distribution, perhaps
because of its relation with visceral adiposity, is
associated with multiple hormonal and metabolic
changes, including insulin resistance and
hyperinsulinemia, increased levels of free fatty
acids, decrease in sex hormone-binding globulin
levels, increases in androgen levels and the
conversion of androgen to estrogen in adipose
tissue, increased bioavailability of estradiol and
each of these changes have been associated with
an increased risk of premenopausal breast cancer.

Overweight and obesity are defined as abnormal
or excessive fat accumulation that may impair
health9. There are different ways to measure
obesity; BMI is the most commonly used and is
calculated as weight (kg) divided by height (m2).
The WHO Western Pacific Regional Office
(WPRO) has proposed a definition of obesity in
Asian populations with overweight defined as
BMI 23.0-24.9kg/m2 and obesity defined as
BMI> 25kg/m2.

The aim of this study is to study the association of
Body Mass Index with risk of breast cancer.

Materials and Methods

This is a Case control study conducted in
Government  medical college, Kozhikode.
Hundred female patients with cytology proven
breast cancer in age group 30-60 years attending
OP of Department of Surgery, Government
Medical College, Calicut was taken as cases and
equal number of age matched individuals were

taken as control. The study period was one year
from March 2014 to March 2015.

In this study, all cases of breast cancer, regardless
of previous history, seen at presentation and later
confirmed histologically from Govt. Medical
College, Calicut was selected after taking
informed consent. BMI (weight in kilogram/
height in meter2) of all cases was recorded as per
the guidelines set by WHO expert meeting 2008.
Height was measured with a stretch resistant tape.
The measurement was taken with subject standing
with arms relaxed at the side, feet evenly spread
apart and body weight evenly distributed. Weight
was measured using electronic weighing machine.
Same was done in controls as well.

A woman was considered as postmenopausal if
she had experienced a final menstrual period more
than 12 months before the reference date (and had
not used hormonal therapy (HT) before or during
the 12 month interval after last menstrual period.

Results
Body Mass Index in Cases And Control

m BMI>25
m BMI<25

= BMI>25
mBMI<25

Fig 1: Body Mass Index in Cases and Controls
Body mass index was compared between the two
groups. Chisquare value came as 48.14 and p
value was 0.00. There was significant association
between elevated Body mass index and carcinoma
breast.
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Premenopause and BMI
Table 1 BMI in Premenopausal Cases and
Controls

Cases Controls

BMI>25 39 7
BMI<25 15 61
54 68

There were 54 premonopausal patients among
cases and 68 premenopausal patients among
control. BMI was evaluated among these groups.
Chisquare value came as 49.14 and p value came
as 0.00. There was significant association between
higher BMI and breast cancer among
premenopausal age group

Post Menopause and BMI
Table 2: BMI in Postmenopausal Cases and
Controls

Cases Controls

BMI>25 38 21
BMI<25 8 11
46 32

There were 46 postmenopausal patients among
cases and 32 postmenopausal patients among
control. BMI was evaluated among these groups.
Chisquare value came as 2.95 and p value came as
0.08. There was no significant association
between higher BMI and breast cancer among
postmenopausal age group.

Discussion

As economies have developed, living conditions
have improved. However the structure of the diet
has also changed, with more high fat food being
eaten while at the same time the need for physical
strength in work has diminished and these factors
have resulted in a rising level of obesity with
consequent morbidity and mortality. Usually BMI
is used to evaluate generalized obesity. In this
study 200 patients were included, 100 cases of
breast cancer and 100 age matched control groups.
The data were collected and analysed using SPSS
software.

Many studies have indicated that BMI is an
important index for evaluating the degree of
obesity, and the association between obesity and
breast cancerlO, but confirmatory studies
performed in Asian populations are lacking. In our
study it was found that BMI was significantly
associated with female breast cancer (p value
came as 0.00).

When the results were stratified by different
menopausal status of the women in the breast-
cancer case and control groups, there were
significant  differences in  BMI in the
premenopausal group. There were 54 premenop-
ausal patients among cases and 68 premenopausal
patients among control. Comparing the BMI
among these, 39 out of 54 cases have higher BMI
and only 7 out of 68 controls have higher BMI.
On computing p value came as 0.00. Thus higher
BMI is associated with breast cancer among
premenopausal patients. The results of a census
carried out on women in a community in Shanghai
indicated that a BMI of > 25 is a risk factor for
breast cancer in pre-menopausal womenll.
Several studies among Asian women suggest that
higher BMI may be associated with an increased
risk for premenopausal breast cancerl2-15. A
prospective study including 11,889 women from
Taiwan reported that higher BMI was moderately
associated with an increased risk  of
premenopausal BC16, with an OR of 1.90 (1.00-
3.4) for BMI > 26.2kg/m2 versus 21.6kg/m2.
Similarly a multicentric case control study
conducted among urban and rural women and
including 898 cases and 1,182 controls reported
an increased risk of 33-56% when comparing
premenopausal women above 25kg/m2 with those
with than less 25kg/m2(OR = 1.33; 95 % CI:1.50-
1.62 for BMI 25-29.9kg/m2 andl1.56;95 %
Cl:1.03,2.35 for BMI greater than 30kg/m2)17.
One recent cohort study conducted in Japan
reported a high increased risk of 2.54; 95% CI
(1.16-5.55) when comparing women of
BMI>25kg/m2 to those of <20kg/m218.

BMI among postmenopausal cases and controls
was evaluated. There were 46 postmenopausal
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patients among the cases and 32 postmenopausal
patients among the control. Comparing the BMI
among these, 38 out of 46 cases have higher BMI
and 21out of 32 among controls have higher BMI.
P value came as 0.08. There was stastically no
association between higher BMI and breast cancer
in postmenopausal patients. Comparing with other
studies, high BMI being associated with an
increased risk of postmenopausal breast cancer in
2 studies19,20, reduced risk in 2 studies21, and no
association in 3 studies22-24. Also the association
between BMI and risk of breast cancer in
postmenopausal women was weak even for
studies that showed a positive association; for
example, one pooled analysis found that the
relative risk was only 1.0725.

In our study obesity definitely carries risk for
breast cancer among premenopause but no
association was found among postmenopausal
patients. These results indicate that increased BMI
is a risk factor for pre-menopausal women and
thus should receive more attention in breast-
cancer prevention.

Conclusion

Many factors which are known to increase the risk
of breast cancer are not modifiable such as age,
family history, early menarche and late
menopause. But obesity is one important factor
that is modifiable. Body mass index, the index of
obesity is found to be significantly associated with
female breast cancer. High Body mass index is
significantly associated with breast cancer in the
pre-menopausal group where as no significant
association was found in the post menopausal
group. Thus for both public health and clinical
practice, obesity should be considered as
important modifiable risk and as the prevalence of
obesity in developing and developed countries
remains high and continues to increase, more
research into understanding the underlying
biological mechanisms and on improving the
treatment of obese breast cancer patients
diagnosed at any age is warranted.
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