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Background: Carcinoma breast is most common cancer and the leading cause of cancer related 
deaths in women, with a multifactorial aetiology. This case control study was aimed at studying 
the possible link of body fat with the pathogenesis of carcinoma breast. Methods: A case control 
study extending over a period of two years (2015–2016) was conducted in which the body size 
and shape of 56 carcinoma breast cases was studied against 168 controls who had no breast 
disease. Results: Fifty-six women suffering from carcinoma breast had a higher BMI and fat 
distributed in the abdominal area A high BMI was found to be protective in pre-menopausal 
women (OR= 0.14 by; 95% CI: 0.02–0.77) while it was a risk factor in post-menopausal women 
(OR=2.39 by; 95% CI: 1.02–5.55). Waist-to-hip ratio (WHR) of ≥0.9 was associated with an 
increased risk of carcinoma breast compared to WHR ≤0.8 (OR=3.857 by; 95% CI: 0.875–17.05). 
Conclusion: the results show there is an increased risk of carcinoma breast in women having more 
fat cantered around the abdomen.  
Keywords: Postmenopausal; Weight gain; Fat distribution; Fat topography; Carcinoma breast; 
Body mass index; Body shape; Obesity; Central obesity 
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INTRODUCTION 

Breast cancer is the most common form of cancer in 
women, and also the leading cause of death due to 
cancer in women. The global load is about 23% of all 
cancer cases worldwide, with every woman at risk, 
regardless of whichever race geography or cultural 
background she belongs to. After Israeli women, 
Pakistan has the highest prevalence of breast cancer 
in Asia1, with at least 90,000 new cases of breast 
cancer being diagnosed every year. In view of the 
outrageously heavy disease load, it is extremely 
important to understand the aetiology and 
epidemiology of carcinoma breast because in this 
form of cancer, early diagnosis and intervention can 
reduce morbidity and mortality significantly and 
most patients can return to a normal lifestyle. Among 
the risk factors incriminated in the pathogenesis of 
carcinoma breast, obesity is getting worldwide 
attention as it a modifiable factor. Indices such as 
height, weight, BMI, waist, the ratio of waist-to-hip 
ratio and weight changes are thought to be involved 
in the breast cancer aetiology.2 One study conducted 
in Barbados correlated BMI with carcinoma breast 
and found it to be a positive factor in postmenopausal 
women and protective in premenopausal women2, 
another suggested a high incidence in people with 
high BMI regardless of menopausal status3. 
Regarding Pakistan there has been no studies 
reported commenting on the risk of BMI and 
carcinoma breast. We herein report the results of a 
case control study conducted on the relationship of 
obesity and body shape according to menopausal 
status among Pakistani women over the course of two 
years in a tertiary care hospital. 

MATERIAL AND METHODS  
 This was a case control study extending over the 
period of two years conducted in a tertiary care 
hospital. Breast cancer risk was examined in relation 
to body weight, height, BMI, and waist/hip ratio 
(WHR) in a tertiary care hospital in a time span of 2 
years. Cases were 56 women diagnosed with breast 
cancer and confirmed on tissue biopsy, out of which 
45 were post-menopausal and 11 were pre-
menopausal, that presented to us in the breast clinic 
all belonging to different regions spread across 
northern areas of Khyber Pakhtunkhwa. Controls 
were 168 women free of breast disease as elicited on 
history and clinical examination, randomly selected 
from the hospital belonging to the same geographical 
region in the same proportion as cases on the basis of 
menopausal status. 

On the basis of body mass index, the cases 
and control were divided into groups and the risk 
studied between normal and women with high BMI. 

Central obesity was defined as waist to hip 
ratio (WHS) of more than 0.92, and peripheral 
obesity (pear shaped) as waist to hip ratio of less than 
0.80 for women.  

RESULTS 
The mean age for the case group was 46.93 
(SD=10.2) while that for the control group was 44.60 
years (SD=12.2). 

A high BMI was found to be protective in 
pre-menopausal women (OR=0.14; 95% CI: 0.02-
0.77) while it was a risk factor in post-menopausal 
women (OR=2.39; 95% CI: 1.02–5.55). 
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Waist-to-hip ratio (WHR) of ≥0.9 was associated 
with an increased risk of carcinoma breast compared 
to WHR ≤0.8 (OR=3.857; 95% CI: 0.875–17.05).  

The risk found to be significantly higher in 
postmenopausal women (OR =6.92 by; 95% CI: 
1.02–294) than premenopausal women (OR = 0.45 
by; 95% CI: 0.06–3.1).  

Table-1: BMI, WHR and the association with 
carcinoma breast 

Body mass index (BMI) 
BMI Cases Controls p-value OR CI 
High 39 109 
Normal 14 59 

0.315 1.50 0.75–3.00 

Body shape (WHR) 
WHR Cases Controls p-value OR CI 
≥0.9 54 147 
≤0.8 2 21 

0.041 3.857 
0.875–
17.05 

DISCUSSION  

Breast cancer is the malignancy of breast tissue, 
which is by far the most common form of cancer 
and cancer related death in women. The incidence 
has been found to be increasing in developing 
countries.4 With the advent of modern diagnostic 
tools, adjuvant therapy and evolving surgical 
interventions, the treatment options are constantly 
becoming better. While the prognosis of carcinoma 
breast has improved over time, the exact cause 
remains elusive. However, a number of risk factors 
have been identified that can aid in preventive 
programs. Risk factors include the genetics and 
environment, the reproductive experience, 
hormonal changes, host vulnerability, and the 
biologic determinants. But that is not the complete 
story. According to studies obesity5 and weight 
gain after menopause6 also lead to an increased 
risk of carcinoma breast, which, we have found to 
be in agreement with this study as well. High fat 
intake has also been incriminated, while weight 
loss after menopause and high vegetable intake has 
been found to be protective against this disease. 
Breast size as a risk, is controversial7, however, 
augmentation with implants has found to reduce 
the risk of cancer8. According to some studies, for 
instance an Arican study on the same subject by 
Agurs-Collins et al, BMI and body shape were 
found to have no effect on carcinoma breast.9 
According to others though, one notably conducted 
in India, there was found to be an increased risk in 
both premenopausal and postmenopausal women 
having a high BMI and waist and hip 
circumference.10 In our study however, the results 
show that the risk increased with increasing BMI 
in post-menopausal women while it was protective 
in premenopausal group. The underlying 
mechanism probably being the peripheral 
oestrogen metabolism in the abdominal fat.  Along 

with increasing overweight and obesity throughout 
the world, the number of women who will be at risk 
for developing carcinoma breast will also go up 
scale.11 It has been hypothesized that this increased 
risk of carcinoma breast in post-menopausal women 
is largely the result of increased serum levels of 
oestrogens particularly bioavailable estradiol.12 The 
reason being, the biosynthesis of oestrogens is 
different before and after menopause.13 Before 
menopause, oestrogen is produced in the ovaries but 
after menopause however, the bulk of oestrogen is 
produced by the peripheral conversion of androgens 
in the fat cells located around the abdomen by the 
enzyme aromatase. This mechanism can lead to local 
levels of oestrogen almost10-fold higher than the 
circulating levels14, but this cannot be measured by 
routine means. Studies show women with higher 
BMI to have increased insulin levels, but whether or 
not this plays a part in the pathogenesis of carcinoma 
breast remains unknown. One study suggests the 
increase in risk is related to hormone replacement 
therapy.15 Another showed the women effected with 
carcinoma to be taller than their control counterparts3, 
while another showed no significant difference16. The 
particular distribution of fat in the body poses a risk17 
with fat distribution more towards the trunk than the 
hips and thighs (central obesity/apple shape) having a 
higher risk than vice versa (pear shape). This is due 
to the fact that aromatase containing fat cells are 
centred around the abdomen rather than distributed 
peripherally. It follows that certain women who have 
a normal weight may have a fat distribution 
concentrated to the abdomen with slender arms and 
legs, and they can have a higher risk of developing 
carcinoma breast than a woman with a higher BMI 
but a peripheral fashion of fat distribution. So, BMI 
cannot be studied alone as a measure of risk without 
the understanding of its topography, as the results of 
this study show. 

CONCLUSION 

Since the aetiology of carcinoma breast is 
multifactorial, avoiding adult weight gain after 
menopause is an important preventive measure 
besides others. Also, frequent screening should be 
undertaken in women with a high BMI specially 
those having fat concentrated around the waist since 
they are at a higher risk of developing carcinoma 
breast. 
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