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ABSTRACT 

Background: The upward trend in breast cancer globally and in India has become a matter of great 

concern. Breast cancer is the most common site-specific cancer in women. Geographical variations in 

incidence and mortality rates of breast cancer suggest the known risk factors for breast cancer may vary 

in different parts of the world and that environmental factors are of greater importance than genetic 

factors. It is important to identify these factors in order to bring down the incidence, morbidity and 

mortality due to this disease.  

Aim: To study some risk factors associated with breast carcinoma and to assess their strength of 

association.  

Setting, Design and Period: This was a case control study carried out in Government Medical 

College, Nagpur from August 2010 to February 2011.  

Material and Methods: we have studied 240 women which included 120 histopathologically 

confirmed cases of breast carcinoma and 120 age (5 years) and residence (rural / urban) matched 

controls. The risk factors studied were religion, education, socioeconomic status, diet, marital status, 

age at marriage, age at menarche, parity, age at first childbirth, duration of breastfeeding, use of oral 

contraceptive pills, age at menopause, duration of reproductive life, hormone replacement therapy, 

exposure to radiation, previous benign breast condition, family history and time since initiation of 

breastfeeding after delivery.  

Results and conclusion: After adjusting with known risk factors, the strongest risk was observed in 

women having past H/O breast condition followed by Bouddha religion, age at menarche < 14 years, 

cumulative duration of breastfeeding ≤ 36 months, upper socioeconomic status and duration of 

reproductive life > 30 years. 

Keywords: breast carcinoma, risk factors, case control, India. 

 
INTRODUCTION 

Urbanization, industrialization, changes in life 

style, population growth and ageing all have 

contributed for epidemiological transition in the 

country. The absolute number of new cancer 

cases is increasing rapidly, due to growth in the 

size of the population and increase in the 

proportion of elderly persons because of 

improved life expectancy following control of 

communicable diseases.
2 

Breast cancer is the most common site-specific 

cancer, and is the leading cause of death from 

cancer in women.
3 

Breast cancer incidence has 

been increasing in the general population all over 

the world and particularly in areas of low 

incidence such as Asia.
4
Breast cancer is second to 

cancer of the cervix among women in India. 

Cancer of the breast has replaced cancer of the 

cervix as the leading site of cancer in all urban 

PBCRs, except Chennai.
5 
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The incidence of cancer varies substantially 

according to age, sex, socioeconomic status 

(SES), race or ethnicity, geographic location, and 

time period. These variations have provided 

strong evidence that much of cancer is caused by 

environmental factors and is potentially 

avoidable.
6 

Another well established risk factor is 

a family history of breast cancer. Ovarian 

hormones, particularly estrogens, play a major 

role in breast cancer development.
 
Many of the 

other established risk factors are surrogate 

measures of a woman’s cumulative exposure to 

estrogen and possibly, progesterone. These 

include early age at menarche, late age at 

menopause, nulliparity or late age at first birth, 

lack of or short-term breast-feeding, alcohol 

intake of at least one drink per day, obesity after 

menopause, and long-term use of hormone 

replacement therapy (HRT) 
7
. The effects of diet 

on breast cancer risk still are being debated.
8
 

It is important to identify these factors to bring 

down the incidence, morbidity and mortality due 

to this disease. Only few epidemiological studies 

have been conducted to determine the risk factors 

of breast cancer in Indian women. In central India 

they are even less. Hence, this study was 

undertaken to review the breast cancer patients at 

a tertiary care center with respect to their socio-

demographic characteristics and risk factors that 

contributed to develop the disease. 

 

METHODOLOGY 

A retrospective case-control study was conducted 

to assess the relationships between some 

clinicosocial variables and breast cancer risk in 

central India. Cases comprised of 120 

histologically confirmed female breast cancer 

patients who presented in the inpatients and 

outpatients departments of Oncology from 

August 2010 to February 2011.  

Control subjects were matched one for one with 

age ( 5 years) and place of residence (rural or 

urban). They were selected from the community. 

The controls for urban cases were selected from 

field practice area of urban health training centre 

of study institution. For rural cases, to get 

controls the nearest Taluka was selected 

purposively. There are 4 PHCs in the selected 

Taluka. Out of that one PHC was selected by 

simple random sampling by lottery method. In 

the selected PHC, there are 7 subcentres. Out of 

that, one subcentre was selected by simple 

random sampling by lottery method. The eligible 

women were then examined clinically in their 

home ensuring privacy and those without lump in 

breast were selected as controls. Those with a 

palpable lump were referred to our tertiary care 

centre for further investigation and management. 

Exclusion criteria for controls were those with 

known malignant diseases, those who are 

pregnant or who are lactating their offsprings.  

A structured questionnaire was prepared in 

English and in-person interviews were conducted 

for both cases and controls. Written informed 

consent was taken from every patient. The 

questionnaires were divided into several sections 

comprising socio-demography, reproductive 

history and established and potential risk factors 

for breast cancer.  

Age at menarche was defined as the 

chronological age when the woman first had her 

menses. Menopausal status was defined when 

there have been no menses for a year (natural 

menopause) 
9
 or those undergone hysterectomy. 

Age at first full-term pregnancy was defined as 

the age of the woman at the last date of her first 

pregnancy that extended into completed 28 

weeks, regardless of the outcome of the 

pregnancy. 

Socioeconomic status for urban and rural study 

subjects was assessed by modified 

Kuppuswamy’s classification and B G Prasad’s 

classification respectively. For purpose of 

analysis, socioeconomic status I was labeled for 

study subjects belonging to Class I of Prasad’s 

Classification and Upper Class of Kuppuswamy 

classification; socioeconomic status II was 

labeled for study subjects belonging to Class II of 



Namrata Thakur et al RISK FACTORS FOR BREAST CARCINOMA: A CASE CONTROL STUDY, CENTRAL INDIA 

 

  Int  J  Cur  Res  Rev,  Jan  2013 / Vol  05 (02) 
Page 85 

 
  

Prasad’s Classification and Upper Middle Class 

of Kuppuswamy classification; and so on. 

The sample size was based on OR for age at first 

full term birth  25 years of 2.59 with case: 

control = 1:1. A sample size of 232 was 

calculated including 116 subjects in each group 

with 80% precision and 95% confidence. The 

actual sample studied was 240 (120 per each 

group).
10

 

All data entry and analyses were conducted using 

STATA 10.1, 2009. Means and standard 

deviations (SD) for continuous variables and 

frequencies and percentages for categorical 

variables were calculated. Differences of 

proportions between cases and controls for 

categorical variables were analysed by simple 

conditional logistic regression.Crude odds ratios 

(OR) for variables in the model were drawn from 

simple conditional logistic regression. The level 

of significance was set at p < 0.05 for all 

hypotheses tests in this study.  

Significant predictors for breast cancer were 

determined using multiple conditional logistic 

regression analysis in order to control possible 

confounders. All variables found significant at 

alpha=0.02 were included in the saturated model 

of multivariate analysis. All possible risk factors 

were independent variables and cases and 

controls were the dichotomous binary outcomes. 

The analysis was started by removing the largest 

p-value one at a time. The adjusted odds ratios 

were estimated with 95% confidence intervals 

(CI). 

 

OBSERVATIONS 

Table I shows the socio-demographical 

characteristics of the subjects. There were no 

significant differences in education level and 

dietary habits between cases and controls. 

Buddhist women and those with higher education 

were at risk of breast carcinoma than others.  

Table II shows the reproductive characteristics of 

the subjects. Age at marriage, age at menarche, 

parity, age at 1
st
 childbirth, duration of 

breastfeeding, duration of reproductive life were 

found to be significant.  

From the figure 1 it is clearly evident that as age 

at menarche increased, risk of developing breast 

carcinoma decreased. Thus a declining trend 

between age at menarche and risk of breast 

carcinoma was observed, 

value 0.0001 

The declining trend between parity and risk of 

breast carcinoma is clearly evident from the 

figure 2.  

The figure 3 shows rising trend between age at 

first childbirth and risk of breast carcinoma. As 

the age at first childbirth increases, the OR for 

breast carcinoma increases. 

19.744, p value 0.0001 

Table III shows the results of multiple conditional 

logistic regression analysis of risk factors of 

female breast cancer. After adjusting with known 

risk factors, the strongest risk was observed in 

women having past H/O breast condition, AOR = 

8.43 (1.70-41.75); followed by Bouddha religion, 

AOR = 4.41 (1.74-11.14). Next stronger risk 

factors were age at menarche < 14 years, AOR = 

4.00 (2.09 – 7.66); cumulative duration of 

breastfeeding ≤ 36 months, AOR = 2.60 (1.34 – 

5.04); upper socioeconomic status, AOR = 2.48 

(1.31-4.70) and duration of reproductive life > 30 

years, AOR = 2.13 (1.03 – 4.40). Thus all the 

above mentioned factors had independent risk of 

their own in development of breast carcinoma 

and the AOR indicated the respective strength of 

the risk. 

Only one case has received hormone replacement 

therapy. Also only 4 cases and 1 control had 

family history of breast cancer, hence their 

association with breast carcinoma could not be 

assessed. 

 

DISCUSSION 

Much of the increase of breast cancer in India has 

been associated with greater urbanization and 

changing life styles. The rural: urban case ratio in 
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present study reaffirms the fact that this disease is 

no longer confined to an urban setting. 

Amongst the well established risk factors for 

breast carcinoma, only past H/O breast condition, 

early menarche, no or less duration of 

breastfeeding, upper socioeconomic status and 

longer duration of reproductive life were 

significantly associated with higher risks of 

breast cancer in this study. Although several 

variables, such as age at marriage, parous after 23 

years old, were significant in univariate analyses, 

they were not found significant in multivariate 

analysis. 

Traditionally, women in India would marry in 

their mid-teens; bear children at earlier ages and 

breastfeed their children for long periods, which 

were protective lifestyles against breast cancer. 

There is an increasing trend to abandon these 

traditional habits of reproduction. There are 

increasing occupational and tertiary educational 

opportunities for women that influence their 

marital status and childbearing. Many have 

postponed marriages or having children and some 

may not be able to get partners at all and 

remained childless. The number of children the 

women had and the age they had their first child 

were related closely to each other. Those who had 

their first child at earlier ages tend to have more 

children than those who had their first child at 

later ages. The marrying age of women has an 

influence on their fertility, namely the number of 

children and age at first birth of these women. If 

this pattern of reproductive behavior is not 

monitored, there will be an increasing proportion 

of women with reproductive risk factors of breast 

cancer that will lead to a higher incidence of 

breast cancer. 

Buddhist women were at a greater risk of 

developing breast carcinoma than Hindu women. 

While Muslim and other religion were not having 

any significant risk. However as in this study 

cases were taken from hospital; a community 

based study is further needed to generalize the 

finding. It is a known fact that the disease risk is 

high among Parsi women mainly due to certain 

favorable risk factors such as late age at 

marriages, lack of breastfeeding and nulliparity or 

low parity.
11

 Only one case was Parsi in the 

present study this may be because, Parsis usually 

belong to higher socioeconomic group and hence 

they may not be attending government hospitals. 

In our study, it was observed the risk of 

developing breast carcinoma did not vary 

significantly as far as the level of education is 

concerned. Similar findings were noted by 

Montazeri A et al 
12

, Norsa’adah B et al 
13

, 

Ebrahimi M et al .
14 

Although
 
few authers

1,15,16
 

have found that higher education was a 

significant risk factor for breast carcinoma. 

Delayed marriage and tendency to have small 

family in high educated women might explain the 

risk in high educated women. 

In the present study it was noted that women 

belonging to upper socioeconomic status were at 

a risk of developing breast carcinoma than 

women in lower socioeconomic status. Findings 

are consistent with other studies 
15,17

.  

The risk level for non-vegetarians was higher 

than for vegetarians, but the difference was not 

statistically significant. Vegetarians who totally 

avoid animal meat, fish and poultry products 

generally consume less fat than non-vegetarians. 

In this context, the odds ratio was expected to be 

higher among the non-vegetarian group than 

among the vegetarian group since a diet with a 

high animal fat intake has been shown to increase 

the risk of breast cancer. Further studies are 

required to identify the association of dietary 

factors in breast cancer. 

When the group of married women was 

compared against others, no significant 

association was found between marital status and 

risk of breast carcinoma. The findings are 

consistent with other authors 
2,12,13,14,20

. Jussawala 

D J et al 
11

 had noticed higher risk of breast 

cancer in unmarried women. Although 

association of breast cancer with unmarried state 

is well known, the finding in present study may 
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be due to fact that, the number of unmarried 

women in the present study was less. 

In the present study, the mean age at marriage of 

cases (19.83 yrs) was found to be significantly 

higher than the mean age at marriage of controls 

(18.72 yrs). In the present study, out of 117 

married cases, 48 (41.03%) were married on or 

before 18 yrs and 64 (53.33%) controls were 

married on or before 18 yrs. Women married at 

or after 23 yrs were at highly significant risk of 

developing breast carcinoma than those married 

before that. Similarly Meshram II et al 
2
 found 

that 82.18% cases and 90.38% controls were 

married at or before 20 years old. The risk was 

found to be 2.04 times higher in women married 

after 20 yrs of age than those before. Also, the 

findings are consistent with Rao D N et al 
20

, 

Gajlakshmi C K et al 
21

. 

In the present study, Women who attained 

menarche at > 14 yrs were at significant 

decreased risk of breast carcinoma as compared 

with those attaining it between 13 -14 yrs. Also a 

linear decreasing trend was observed between the 

age of attaining menarche and the risk of 

developing breast carcinoma. Meshram II et al 
2
, 

Hadjisavvas A et al 
22

 also had similar findings. 

However few authors 
18,12,14,21

 did not find any 

association between age at menarche and risk of 

breast cancer. It has been estimated that during 

most of the 20
th
 century age at menarche has been 

falling by about 3 months per decade.
23

 This may 

contribute to future burden of disease.  
 

Nulliparas were at of risk of breast carcinoma 

compared to parous women,. As the parity 

increased, risk of breast carcinoma decreased. 

Meshram II et al 
1
 & Gajalakshmi V et al 

15
 had 

also observed decreasing trend with parity and 

risk of breast carcinoma. Norsa’adah B et al 
13

, 

Ebrahimi M et al 
14

 also found protective effect of 

parity for breast carcinoma. 

The women who had age at first childbirth < 23 

yrs were having significant protection against 

breast carcinoma. Also there is a rising trend 

between age at first childbirth and risk of breast 

carcinoma. Meshram II et al
2
 Harrison AP et al

19
, 

Gajalakshami V et al
15 

also had similar findings. 

However Hadjisavvas A et al
22

, Pakseresht S et 

al
18

, Montazeri A et al
12

 had not got such 

association. 

The most well established and documented data 

about endocrinological factors that decrease 

breast cancer risk are ever having breast fed and 

longer durations of breast feeding 
(2, 22, 18, 15)

. 

Many studies showing a longer duration of breast 

feeding decreases breast cancer risk; findings 

from present study are consistent with them.  

The explanation given by Byers T et al
26

 for 

protective effect of breastfeeding on breast cancer 

that process of lactation per se could be seen as 

somewhat beneficial. This effect could be either 

direct causing changes within the breast which 

protect against cancer or indirect via modulation 

of pituitary and/or ovarian activity and 

alternatively successful lactation could be seen as 

an indicator of normally balanced endocrine 

system and unsuccessful lactation as a correlate 

of underlying normal imbalance which might 

cause increased risk of breast cancer.  

No association was found between initiation of 

breastfeeding after delivery and breast carcinoma. 

The milk from the unsuckled breasts had a 

slightly higher pH
27.

.It has been suggested that an 

alkaline milieu surrounding epithelial cells plays 

an important role in carcinogenesis of epithelial 

surfaces
28

.An alkaline milieu surrounding 

epithelial cells causes hyperplasia, cell atypia and 

a marked increase in mitotic activity, changes 

which are a prelude to neoplasia. 

No association was found between H/O oral 

contraceptive pill use and risk of breast cancer 

was found in present study. Some Indian 
2, 18

 and 

foreign 
12, 14

 studies also have noted similar 

findings. However studies by Yavari P et al
29

, 

Daud N A 
17 

have found increased risk of breast 

cancer in OC pill users. In the present study, the 

no significant risk was observed; this may be due 

to small sample in both cases and controls. 
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The mean age at menopause was comparable in 

cases and controls. The findings are consistent 

with previous authers.
18,12,14 

However few 

studies
2,21

 have got such association.  

The duration of reproductive life in majority of 

the study subjects; 65 (54.17%) cases and 83 

(69.17%) controls; was 21 – 30 yrs. The women 

who had the duration of reproductive life  30 yrs 

were at a risk of breast carcinoma than those 

having it < 30 yrs. The findings of current study 

are consistent with others
2,30

 . However Yavari P 

et al
29

 have not found such association. 

No association was found between exposure to 

chest radiation and risk of breast carcinoma in 

present study. Although Yavari P et al
29

 had 

found such association, it could not be seen in 

present study because of fewer samples in case 

and control groups. 

Women who had history of breast diseases in past 

were at a significant greater risk for breast 

carcinoma than those who had not. Our findings 

are consistent with findings of other authors 
2,31

 

However Daud N A
17

, Yavari P et al
29

 have not 

found such association.   

No significant association was found between 

family history of breast cancer and risk of breast 

carcinoma in present study. Pakseresht S et al
18

 . 

Montazeri A et al
12

, Daud N A
17

 found that 

family history of breast cancer was not associated 

with risk of breast cancer. Many authors 
22,12,29,14 

had found association between family history of 

breast cancer and risk of breast cancer. The 

association may not be evident in present study 

due to less number of subjects with positive 

family history.  

In the present study only one case had ever 

received hormone replacement therapy. So the 

association between exogenous estrogen and risk 

of breast carcinoma could not be assessed. 

However Daud N A
17

 has not got such type of 

association. 

The major drawback of this study was the 

reliance on recall and self-reported information. 

Recall bias was unavoidable, especially for 

elderly women recalling past events such as age 

at menarche. However, recall bias of reproductive 

history was less likely, since factors such as 

breastfeeding and taking OC were related closely 

to major events in a woman’s life. Women tended 

to remember accurately pregnancy-related events 

and were unlikely to under-report such occasions. 

As this study was a hospital-based study, there 

was selection bias in hospital utilisation and the 

intake of cases, which might not be representative 

of all women with breast cancer. There is an 

increased probability of hospitalisation among 

severe and advanced cases, compared to those 

with fewer complications and those at an early 

stage of breast cancer. This might be the reason 

that majority of cases in this study were at 

advanced stages. Hospital-based cases represent a 

selective population because going to a hospital is 

culturally influenced and dependent upon 

perception of hospital facilities, reputation, 

policies and staff competency. Cases and controls 

were from the same source of population that 

may have the same probability of exposure, thus 

improving comparability. Careful criteria were 

applied to eliminate patients with conditions that 

shared the same known or potential exposure for 

breast cancer. 

 

CONCLUSIONS 

Factors related to reproductive life like early 

menarche, late marriage, late childbirth, 

nulliparity and longer duration of reproductive 

life are found to be significant risk factors for 

development of breast carcinoma. Longer 

duration of breastfeeding is a protective factor for 

development of breast carcinoma.  Women 

having past history of breast condition are at 

significant risk of developing breast carcinoma. 

Bouddha religion and higher socioeconomic 

status are significantly associated with risk of 

development of breast carcinoma. 
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RECOMMENDATIONS 

Increasing duration of breastfeeding was found to 

be protective factor for development of breast 

carcinoma; hence breastfeeding for a longer 

duration should be promoted. As women with 

past H/O breast condition were found to be at 

greater risk of development of breast carcinoma 

and the time lag between detection of lump by 

women and presentation to hospital was high; 

there is need for health education on self breast 

examination and early presentation to health 

facility for better management. Also periodic 

checkups are recommended for those women 

with past H/O breast condition. 
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Table 1: Association of socio-demographic factors with risk of breast carcinoma 

  Cases Controls OR 95% CI P value 

  Number % Number % 
   

Religion 
       

Hindu 88 73.33 101 84.17 1 
  

Bouddha 26 21.67 10 8.33 2.98 1.30 - 7.30 0.0048 

Others 6 5 9 7.5 0.77 0.22 - 2.52 0.6237 

Education 
       

Upto higher secondary 107 89.17 115 95.83 1 
  

Graduate and above 13 10.83 5 4.17 2.79 0.89 – 10.31 0.05 

Socio-economic status 
       

Upper 54 45 32 26.67 2.25 1.27-4.02 0.0031 

Lower 66 55 88 73.33 1 
  

Dietary habits 
       

Vegetarian 45 37.5 49 40.83 1 
  

Mixed 75 62.5 71 59.17 1.5 0.66-2.00 0.5968 

 

 

Table 2: Association of reproductive factors with risk of breast carcinoma 

  Cases Controls OR 95% CI P value 

  Number % Number % 
   

Age at marriage (years) 
       

 21 17.95 9 7.5 2.7 1.12-7.00 0.01 

< 23 96 82.05 111 92.5 1 
  

Age at menarche (years) 
       

< 13 27 22.69 7 5.83 2.44 0.91-7.27 0.0539 

13-14 60 50.42 38 31.67 1 
  

>14 32 26.89 75 62.5 0.27 0.15-0.50 0.0001 

Parity 
       

Nulliparous 17 14.17 4 3.33 4.73 1.49-20.07 0.003 

Parous 103 85.83 116 96.67 1 
  

Age at 1
st
 childbirth (years)  

      
< 23 68 66.02 99 85.34 0.33 0.16 – 0.67 0.0008 

 35 33.98 17 14.66 1 
  

Duration of breastfeeding(Months)        

 62 51.67 24 20 4.28 2.33- 7.94 0.0001 

>36 58 48.33 96 80 1 
  

Duration of reproductive life (years)        

≥ 30 44 36.67 19 15.83 3.08 1.60-6.03 0.0002 

< 30 76 63.33 101 84.17 1 
  

Ever breastfed        

No 18 15 4 3.33 5.12 1.60-21.34 0.0017 
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Age at menarche 
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Yes 102 85 116 96.67 1 
  

Initiation of breast feeding        

< 2 hours 52 50.98 69 59.48 1 
  

≥ 2 hours 50 49.02 47 40.52 1.41 0.80-2.50 0.21 

Use of OC pills        

Yes 3 2.5 4 3.33 0.74 0.11-4.5 0.7 

No 117 97.5 116 96.67 1 
  

H/O chest radiation 
       

Yes 7 5.83 11 9.17 0.61 0.19-1.81 0.3269 

No 113 94.17 109 90.83 
   

H/O breast condition 
       

Yes 19 15.83 2 1.67 11.1 2.56-99.79 0.0001 

No 101 84.17 118 98.33 1 
  

 

 

Table 3: Final model of multiple logistic regressions 

Variable AOR 95% CI P value 

Past H/O breast condition 8.43 1.70-41.75 0.009 

Bouddha religion 4.41 1.74-11.14 0.002 

Age at menarche < 14 years 4.00 2.09-7.66 0.001 

Duration of breastfeeding ≤ 36 months 2.60 1.34-5.04 0.005 

Upper socioeconomic status 2.48 1.31-4.70 0.005 

Duration of reproductive life > 30 years 2.13 1.03-4.40 0.041 

 

Fig 1 : Declining trend between age at menarche and risk of breast carcinoma 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
From the figure 1 it is clearly evident that as age at menarche increased, risk of developing breast 

carcinoma decreased. Thus a declining trend between age at menarche and risk of breast carcinoma was 

observed,  
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Fig 2: Declining trend between breast carcinoma according to parity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The declining trend between parity and risk of breast carcinoma is clearly evident from the figure 2. 

for trend= 18.402, p value 0.0001. 

 

Fig 3: Rising trend between age at first childbirth and breast carcinoma 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The figure 3 shows rising trend between age at first childbirth and risk of breast carcinoma. As the age at 

first childbirth increases, the OR for breast carcinoma increases.  

 

 


