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Introduction
In women, cancer of the breast is one of the most common 
incident cancer and cause of death from cancer.(1)  

Anthropometric factors of weight, height, and body 
mass index (BMI) have been associated with breast 
cancer risk.(2,3) Obesity leads to increased levels of fat 
tissue in the body that can store toxins and can serve 
as a continuous source of carcinogens.(4) Body fat is an 
important locus of endogenous estrogen production 
and storage, and hence, could increase the risk of 
breast cancer.(5) There is considerable evidence that free 
estrogen levels are raised in obese women, especially 

in those with abdominal (visceral) obesity.(6) Also, there 
is an increase in the bioavailable estrogen fraction 
which may promote tumor growth, either directly or 
by modulating steroid activity and has been implicated 
as a risk factor for breast cancer.(7-13) Though a large 
number of women are affected with breast cancer, there 
is paucity of data on the association of anthropometry 
with breast cancer in the Indian population. Hence, 
we conducted a hospital-based case-control study to 
identify the association of overweight and obesity with 
breast cancer.

Materials and Methods
The present study was a hospital-based matched case-
control study conducted in the year 2001–2003. Three 
hundred and twenty newly diagnosed breast cancer 
patients (all consecutive cases) from the out-patient and 
hospital admissions of the Departments of Surgery/
Surgical Oncology at the All India Institute of Medical 
Sciences, constituted the study population. The criteria 
for selection of the patients was i) they should be 
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proven cases of breast cancer by histopathology/
cytopathology; ii) they should have not undergone any 
treatment specific for breast cancer; iii) they should not 
have suffered from any major chronic illness in the past, 
before the diagnosis of breast cancer so as to change 
their dietary pattern; iv) they should not have taken 
long course of any vitamin or mineral supplements 
during the last one year; and v) they should not be 
on corticosteroid therapy or suffering from hepatic 
disorders/severe malnutrition.

Three hundred and twenty normal healthy individuals 
accompanying the patients in the Department of 
Gastroenterology, Medicine and Surgery at All 
India Institute of Medical Sciences, New Delhi, and 
at Comprehensive Rural Health Services Project at 
Ballabgarh Hospital, Faridabad, Haryana, constituted 
the control group. The subjects in the control group 
were matched individually with the patients for their 
age ±2 years and socioeconomic status. The criteria 
for selection of the controls was i) the attendants of 
patients who did not suffer from any major illness in 
the past; ii) they should not have taken long course of 
any vitamin or mineral supplements during the last 
one year; and iii) they should not be on corticosteroid 
therapy or suffering from hepatic disorders or severe 
malnutrition. The study was ethically approved by 
the Ethics Committee of All India Institute of Medical 
Sciences, New Delhi. All the investigations to be 
performed were explained to the subjects and those 
who consented for participation were included in the 
study.

The patient and control groups were subjected to 
similar investigations. A pretested, semistructured 
questionnaire was administered to each individual 
to collect  information on identif ication data 
and sociodemographic profile. Anthropometric 
measurements of weight and height were recorded 
utilizing the standard equipments and methodology.(14) 

Weight was recorded using SECA electronic weighing 
scale, to the nearest 100 g. The subjects were asked to 
be barefoot and with light clothing. She was asked to 
stand straight on the electronic weighing scale and the 
weight displayed on the screen was recorded. Height 
was recorded using the anthropometric height rod 
to the nearest 0.1 cm. The subject was asked to stand 
straight with head position such that Frankfurt plane 
is horizontal, feet together, knees, heels and shoulder 
blades straight, arms hanging loosely on either side 
with palms facing the thighs. The anthropometric rod 
was placed between the shoulder blades and the height 
measured. Body mass index was calculated using the 
standard formula. Accordingly, the nutritional status 
was defined as follows: i) BMI 20–24.9 (normal); ii) BMI 

25–29.9 (overweight); and iii) BMI ≥ 30 (obesity). The 
mid upper arm circumference (MUAC) was measured 
to the nearest 0.1 cm with a fiber glass tape. The left 
mid upper arm circumference was measured, while 
hanging the arm freely and gently placing the tape 
round the limb at its midpoint.(14)

The paired ‘t’ test was utilized to compare the mean 
anthropometric values between breast cancer patients 
and controls. The result was considered significant 
at 5% level of significance. The univariate logistic 
regression analysis was also carried out to calculate 
the odds ratios and the confidence intervals. 

Results
A total of 320 breast cancer patients and 320 matched 
controls were enrolled for the present study. The mean 
age of the patients and controls was 45.5 and 40.98 
years, respectively. Majority of the patients (61.9%) 
belonged to urban area of residence. All the patients 
were married and about 95.9% of the patients and 
95.6% of the controls were housewives. Nearly 37.2 
and 35.9% of the patients and controls were illiterate, 
respectively. The socioeconomic status of the patients 
was significantly higher as compared to the controls. 
Forty six percent of the patients and 36.3% of the 
controls belonged to lower middle socioeconomic 
status.

The distribution of breast cancer patients and controls 
according to their mean anthropometric measurements 
is depicted in Table 1. It was observed that the patients 
had a statistically higher mean weight (59.75 ± 10.92 
kg) as compared to the controls (56.44 ± 11.24 kg). The 
patients and controls had no significant difference with 
respect to their mean height. The mean BMI and MUAC 
were also found to be significantly higher in patients 
as compared to the controls.

It was observed that 13.4% of the patients and 6.6% of 
the controls were obese according to their BMI. It was 
observed that the risk of breast cancer increased with 
increasing levels of BMI. Overweight and obese women 
had OR of 1.06 (95% CI: 0.76–1.47) and 2.27 (95% CI: 
1.28–4.01) as compared to women with normal weight 
[Table 2].

Discussion
The breast cancer patients had a statistically higher 
mean weight, BMI, and MUAC as compared to the 
controls. Obesity and weight gain are positively 
associated with serum concentrations of endogenous 
estrogens leading to moderate elevations in both 
the incidence and mortality from the disease, thus 
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affecting breast cancer growth and metastasis.(15,16) A 
study conducted in USA revealed that the adjusted 
OR for women weighing over 81 kg relative to women 
weighing under 63 kg was 2.1; 95% CI: 1.3–3.2.(17) 

An earlier case–control study conducted in Ireland 
revealed that BMI was significantly higher in cases 
(26.2 kg/m2) as compared to controls (24.5 kg/m2) (P 
< 0.05).(18)

It was observed that the risk of breast cancer increased 
with increasing levels of BMI. Overweight and obese 
women had OR of 1.06 (95% CI: 0.76–1.47) and 2.27 
(95% CI: 1.28–4.01) as compared to women with normal 
weight. An earlier case-control study conducted in 
USA revealed that the risk of breast cancer increased 
with increasing levels of BMI. Overweight and obese 
women had OR of 1.14 (95% CI: 0.96–1.36) and 1.22 
(95% CI: 0.99–1.50) as compared to women at normal 
weight.(19) Meta analysis of case control data from 
countries at high, moderate, and low risk for breast 
cancer demonstrated that breast cancer incidence 
rates consistently increased with adiposity among 
both premenopausal and post menopausal women.(20)  

Similar results have been shown by other studies.(21-27)  

The results of the present study revealed a strong 
association of overweight and obesity with breast 
cancer in the Indian population. Hence, weight control 
may be a modifiable risk factor for breast cancer 
prevention and thus may have significant public health 
impact in women. 
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