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ABSTRACT 

Reproductive factors such as age at menarche, age at marriage, age at first childbirth, parity, nulliparity, 

breast feeding and age at menopause are major risk factors for the development of breast cancer. It was a hospital 

based case - control study which was undertaken to evaluate potential risk factors. The study consisted of four stages 

(I - IV) of breast cancer patients with infiltrating ductal cell carcinoma confirmed on histopathology and 72 group 

matched control subjects were selected. Evaluation of reproductive risk factors such as age at menarche, marital 

status, age at marriage, age at first childbirth, parity, nulliparity, breastfeeding and age at menopause. Univariate 

logistic regression method was performed for odds ratios with 95% confidence level was applied.  

No statistically significant (by t-test p< 0.05) difference regarding age between breast cancer and control 

subjects, and risk was slightly increased along with the age group by univariate analysis. Reproductive factors such 

as marital status, age at marriage, age at first childbirth, nulliparity, age at menopause and women who delayed 

breastfeeding were shown a higher risk for the development of breast cancer in early and advanced staged patients. 

Although early age at menarche and menopausal status was not shown a significant risk.  

KEY WORDS: Breast cancer, risk factors, case- control study, univariate logistic regression. 

 

INTRODUCTION 

Breast cancer is the most common malignant 

disease in the majority of the world population and it 

has a major impact on the health of women. The 

incidence of breast cancer is variable in different 

regions of the world. It is the second leading cause of 

cancer death after lung and colon cancers, in the 

United States, and it is expected to cause 7% of 

cancer deaths; 2% of all deaths. Every year more than 

1.2 million people around the world are diagnosed 

with breast cancer
1
. In addition, it is the second most 

common cancer occurring in women in developing 

countries such as India, due to urbanization, 

industrialization and modernization of life style
2
. The 

risk of developing breast cancer is associated with 

numerous risk factors such as age, family history, 

benign breast diseases, dietary habits, endogenous 

(estrogens and androgens), exogenous hormone (oral 

contraceptives, hormone replacement therapies and 

phytoestrogens) and environmental factors (radiation, 

chemicals and heavy metals). Age plays a crucial role 

in breast cancer risk, in 30 years of age women breast 

cancer is very uncommon, but with increasing age the 

incidence of breast cancer also increases. The age-

specific incidence of breast cancer increases abruptly 

with age until menopause. Menopause is also playing 

a role in the increasing incidence of breast cancer, 

and late age at menopause increases the risk of breast 

cancer. Several studies have consistently identified a 
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number of breast cancer risk factors, each of which is 

associated with increased exposure to endogenous 

estrogens
3
.  

The etiology of breast cancer is still 

controversy. Several reproductive risk factors 

including age at menarche, age at marriage, age at 

first childbirth, nulliparity, breast feeding and age at 

menopause are major risk factors which are mainly  

responsible  for  the  variation  in  breast cancer  

incidence  seen  in  different  regions  of  the  world
4, 

5,6
. The present study is an attempt to evaluate the 

various reproductive risk factors in different clinical 

stage patients and their association with breast 

cancer.  

MATERIALS AND METHODS 

Study design 

The present study, subjects was selected 

who is admitted in the Vydehe Institute of Medical 

Sciences (VIMS), Bangalore, South India from 2009-

2011. 288 breast cancer patients with stage I (70), 

stage II (72), stage III (77) and stage IV (69) were 

selected after confirmed stage by histopathologically. 

The patients who confirmed infiltrating ductal cell 

carcinoma (IDCC) with modified radical mastectomy 

(MRM) were included in this study. At the same time 

as healthy age matched subjects (25-74 years) were 

selected from the patient’s attendant and hospital 

staff in the same surrounding area. The breast cancer 

subjects who are other than infiltrating ductal cell 

carcinoma subjects were excluded from the study. 

Data collection 

A proper questionnaire was prepared in 

English and explains the purpose of the work and was 

taken informed consent from breast cancer subjects 

after confirmed stage by histopathologically. The 

onset of the study, a questionnaire was used to obtain 

information regarding basic demographic, menstrual 

and reproductive characteristics includes age, age at 

menarche, marital status, age at marriage, age at first 

childbirth, menopausal  status,  age  at  menopause   

and  breastfeeding  history.  Information was also 

collected up to the date of interview from healthy 

subjects (control) and date of diagnosis of breast 

cancer subjects. Necessary ethical clearance was 

obtained from the Institutional Ethical Review Board 

(IERB), Vydehe Institute of Medical Sciences 

(VIMS), Bangalore (Resolution no: 

IERB/MISC/2010). 

Statistical analysis 

SPSS (Version 17.0) and WINPEPI 

(Compare 2 version 2.69) statistical software’s was 

used for generating one way and multi-way 

frequency tables. Univariate logistic regression 

method was carried out using reproductive risk 

factors with odds ratio and 95% confidence level was 

applied in different clinical stages of breast cancer 

patients. 

RESULTS 

Table 1 summary - four clinical stages’ 

breast cancer patients are segregated into four age 

groups, which are < 40 years followed by 40-49, 50-

59 and >60 years of age. The distribution of cases 

and controls according to age, it shows comparable 

distribution of cases and controls with no statistically 

significant difference (p>0.05) in patients who having 

early stage (1
st
 and 2

nd
) and advanced stage breast 

cancer (3
rd

 and 4
th
). Whereas, in case of univariate 

logistic analysis, slightly increased risk along with 

the age group in the early stages (1
st
 and 2

nd
) and 

advanced stage (3
rd

 and 4
th

) breast cancer patients 

compared with control subjects. 

Age at menarche was established risk factor 

for developing breast cancer. A non-significant 

reduction of the risk of developing breast cancer was 

observed in patients who having early and advanced 

stage breast women whose age at menarche was 13, 

14, and 15 and above years compared with women 

whose age at early menarche (Table. 2). Compared 

with women who ever-married, women who had 

never-married had an elevated two-fold risk in 

patients who having early stage (me, II) and 

advanced stage breast cancer (III, and IV) (OR = 

2.03, CI = 0.64-6.40; OR = 2.22, CI = 0.72-6.86; 

OR= 2.3, CI= 0.75-6.97 l; and OR = 2.07, CI = 0.65-

6.51). Women who married after the age of 20 years 

had increased tenfold risk in 2
nd

,
 
3

rd
 and 4

th
 stage 

breast cancer subjects (OR = 2.20, CI = 1.02-4.74; 

OR = 1.97, CI = 0.92-4.20 and OR = 2.11, CI = 0.98-

4.55) when compared with those who married at the 

age of 20 years or under age. However, the risk was 

not found among women whose age at marriage was 

20 years and above (Table. 2).  
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Table 1: Age distribution of control subjects and breast cancer patients by 10 years of age group 

Age 

group 

(Years) 

Breast cancer subjects n (%) Control 

subjects n 

(%) 

1st Stage 

(n=70) 

Odds 

ratio 

(95% 

CI) 

2nd 

Stage 

(n=72) 

Odds 

ratio 

(95% 

CI) 

3rd Stage 

(n=77) 

Odds 

ratio 

(95% 

CI) 

4th Stage 

(n=69) 

Odds ratio 

(95% CI) 

(n=74) 

Mean 

±SD 

48.8 ± 

9.96 

NS 50.1 ± 

9.95 

NS 50.1 ± 

10.8 

NS 50.2 ± 

11.6 

NS 49.01 ± 11.7 

< 40 12 

(17.1) 

1.00* 13 

(18.1) 

1.00* 14 

(18.2) 

1.00* 13 

(18.8) 

1.00* 16 (21.6) 

40-49 19 

(27.1) 

1.26 

(0.47-

3.36) 

16 

(22.2) 

0.98 

(0.37-

2.63) 

18 

(23.4) 

1.02 

(0.39-

2.68) 

15 

(21.7) 

0.92 

(0.34-

2.48) 

20 (27.0) 

50-59 22 

(31.4) 

1.27 

(0.49-

3.29) 

27 

(37.5) 

1.44 

(0.57-

3.62) 

27 

(35.1) 

1.34 

(0.54-

3.32) 

25 

(36.2) 

1.33 

(0.53-

3.37) 

23 (31.1) 

>60 17 

(24.3) 

1.51 

(0.54-

4.19) 

16 

(22.2) 

1.31 

(0.48-

3.62) 

18 

(23.3) 

1.37 

(0.50-

3.69) 

16 

(23.2) 

1.31 

(0.47-

3.62) 

15 (20.3) 

* Reference category, NS- no statistically significant (by t-test p< 0.05), n- Number of subjects 

        

Age at first childbirth was observed an 

important risk factor for developing breast cancer. 

Higher risk was observed at the age of first childbirth 

was delayed. Compared to women whose age at first 

childbirth was under 20 years, women whose age at 

first childbirth occurred between 25–29 years and 30 

years or more had a risk, who having early and 

advanced stage patients (1.67, 2.26; 1.21, 2.14; 1.44, 

2.67 1.15, 2.04) respectively (Table. 2). The breast 

cancer risk was found to be two times higher in 1
st
 

and 3
rd

 stage nulliparous than parous women (O.R. = 

1.96, CI = 0.44-8.58; OR = 2.48, 0.57-10.0). 

Whereas, 2nd and 4
th

 stage patients shown more than 

twofold risk (OR = 2.8, CI = 0.65-10.7 and OR = 2.9, 

CI = 0.71-11.8) compared with parous women 

(Table. 3).   

A woman who has no breast feeding was at 

higher breast cancer risk compared to those who have 

breastfed. Patients who have in early and advanced 

stage were shown over twofold risk (2.33, 2.38 and 

2.16). Whereas, in case of 3
rd

 stage patients shown 3- 

fold higher risk (OR = 3.05, CI = 0.98-9.40) in 

nulliparous than compared to those who have 

breastfed women (parous women) (Table. 3). 

Duration of breastfeeding had shown an important 

risk factor for breast cancer. Compared with women 

who have breastfed their children for more than 24 

months, women who have breastfed for less than six 

months were at significantly higher risk (OR =4. 27, 

4.20 and 4.66) in patients who having 1
st
, 2

nd
 and 4

th
 

stage respectively. While, 3
rd

 stage women were 

shown 3-fold risk compared with women who have 

breastfed for less than six months. In addition, a 

decreasing fashion of risk was observed as the 

duration of breastfeeding increased. 

Post menopausal women were shown more 

than one fold risk (OR 1.19, 1.32, 1.33, and 1.38) 

when compared to premenopausal breast cancer 

patients. Women who attained menopause at 50 years 

of age or above were shown more than twofold risk 

(OR 2.9, 2.68 and 2.42) was observed on 1
st
, 3

rd
 and 

4
th

 stage women respectively. Whereas, more than 

one-fold (OR 1.74) risk was observed in 2
nd

 stage 

women when compared with women who attained 

menopause at less than 50 years of age (Table. 3).  
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Table 2: Odds ratios (ORs) and 95% of confidence intervals (95% CI) of breast cancer patients by reproductive factors 
 

 Stage I Stage II Stage III Stage IV Healthy 

subjects 

 n=70 OR 95% CI n=72 OR 95% CI n=77 OR 95% CI n=69 OR 95% CI n=74 

Factors              

Age at menarche 

(Years) 
             

≤ 12 27 1.00
* 

- 26 1.00* - 32 1.00* - 24 1.00* - 14 

13 12 0.27 0.10-0.69 18 0.42 0.17-1.03 14 0.26 0.10-0.66 16 0.40 0.16-1.01 23 

14 15 0.31 0.12-0.77 13 0.28 0.11-0.71 17 0.29 0.12-0.71 13 0.40  0.16-1.01 25 

>15 16 0.69 0.25-1.85 15 0.67 0.24-1.82 14 0.51 0.18-1.38 16 0.70 0.77-2.10 12 

Marital status              

Ever-married 61 1.00
* 

- 62 1.00* - 61 1.00* - 60 1.00*  69 

Never-married 9 2.03 0.64-6.40 10 2.22 0.72-6.86 11 2.3 0.75-6.97 9 2.07 0.65-6.51 5 

Age at marriage 

(Years) 
             

≤ 20 25 1.00
* 

- 14 1.00* - 15 1.00* - 14 1.00* - 27 

> 20 37 0.95 0.47-1.91 48 2.20 1.02-4.74 46 1.97 0.92-4.20 46 2.11 0.98-4.55 42 

Age at first childbirth 

(Years) 
          `   

≤ 20 9 1.00
* 

- 11 1.00* - 10 1.00* - 10 1.00* - 11 

20-24 13 0.49 0.16-1.48 13 0.40 0.14-1.16 9 0.30 0.09-0.95 17 0.58 0.20-1.65 32 

25-29 26 1.67 0.57-4.83 23 1.21 0.43-3.40 25 1.44 0.50-4.11 20 1.15 0.40-3.34 19 

>30 13 2.26 0.63-8.10 15 2.14 0.62-7.30 17 2.67 0.78-9.12 13 2.04 0.58-7.17 7 

* Reference category, n- Number of subjects 

 

 

 

 

 

Table 3: Odds ratios (ORs) and 95% of confidence intervals (95% CI) of breast cancer patients by reproductive factors 
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* Reference category, N- Number of subjects 

 

 Stage I Stage II Stage III Stage IV Healthy 

subjects 

 n OR 95% CI n OR 95% CI n OR 95% CI n OR 95% CI n 

Factors              

Parity              

Parous 56 1.00
*
 

- 55 1.00
*
 - 55 1.00

*
 - 53 1.00

*
 - 66 

Nulliparous 5 1.96 0.44-8.58 7 2.8 0.65-10.7 6 2.40 0.57-10.0 7 2.9 0.71-11.8 3 

Breast feeding              

Yes 47 1.00
*
 

- 46 1.00
*
 - 44 1.00

*
 - 45 1.00

*
 - 61 

No 9 2.33 0.73-7.43 9 2.38 0.75-7.60 11 3.05 0.98-9.40 8 2.16 0.66-7.07 5 

Duration breast fed 

(month) 
             

 > 24 9 1.00
*
 

- 10 1.00
*
 - 10 1.00

*
 - 9 1.00

*
 - 14 

18-24 7 0. 98 0.27-3.50 7 0.89 0.25-3.10 7 0.89 0.25-3.10 7 0.98 0.28-3.50 11 

12-18 11 0.77 0.25-2.35 10 0.63 0.21-1.91 9 0.57 0.18-1.76 9 0.63 0.20-1.99 22 

6-12 9 1.40 0.40-4.78 7 0.98 0.27-3.46 8 1.12 0.32-3.84 8 1.24 0.35-4.34 10 

< 6 11 4.27 1.03-17.6 12 4.20 1.04-16.9 10 3.50 0.85-14.4 12 4.66 1.14-19.0 4 

Menopausal status              

Premenopausal  31 1.00
*
 

- 30 1.00
*
 - 32 1.00

*
 - 28 1.00

*
 - 36 

Postmenopausal 39 1.19 0.62-2.29 42 1.32 0.68-2.55 45 1.33 0.70-2.53 41 1.38 0.71-2.69 38 

Age at menopause 

(Years) 
             

≤ 50 25 1.00
*
 

- 34 1.00
*
 - 32 1.00

*
 - 30 1.00

*
 - 33 

> 50 11 2.90 0.89-9.43 9 1.74 0.52-5.76 13 2.68 0.85-8.38 11 2.42 0.75-7.77 5 
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DISCUSSION 

Breast cancer is a common malignant 

disease among women. The incidence of breast 

cancer is about one million of cases was estimated 

annually worldwide
7
. It is associated with various 

risk factors includes age, genetical, environmental 

and reproductive factors. Reproductive factors which 

include age at menarche, age at marriage, age at first 

childbirth, Paris, null parity, breast feeding and age at 

menopause. Age is an important risk factor. The 

breast cancer risk increases as the age advances. The 

findings of the present study suggested that, 

maximum numbers of cases were observed in 40-49 

and followed by 50 –59 years age group. Although 

breast cancer can be detected at earlier stages of 

simple breast examination, maximum cases were 

diagnosed in advance stages i.e. stage II, III and stage 

IV. This shows lack of awareness among the women. 

Early age at menarche i.e. at or before 12 years was 

observed important risk factor. Several studies have 

revealed that breast cancer risk is more for women 

whose menarche occur at an early age
8, 9 

. The results 

of the present study shown women age at menarche 

at 13 and 14 years age have no significant risk was 

observed when compared to women whose early 

menarche at 12 years or less. It clearly indicates that, 

women who had menarche at early ages (≤12 years) 

were at increased risk compared with women who 

had menarche between 13-14 years of age. The effect 

of early age at menarche on breast cancer risk may be 

a reason of the revelation of breast  epithelium tissue 

to estrogen hormone produced by regular ovulatory 

cycle
10

; early age menarche extends a woman’s 

exposure to estrogens and other female hormones
11

. 

Studies also reported that shorter menstrual cycle 

length has been shown to increase breast cancer risk. 

This has been attributed to more frequent cycles and 

more time spent in the luteal phase, when estrogen 

and progesterone levels are high and cell proliferation 

in the breast appears to be elevated
11

.  

Different epidemiological studies have been 

reported marital status was found to be a risk factor 

to developing of breast cancer. The results of the 

present study revealed that never-married women 

shows higher risk (2-fold) compared to the ever-

married women. Earlier, it has also reported that, who 

never married women shown 2.3-fold risk compared 

with married women
12

. Similarly, age at marriage 

was found to be an important risk factor in breast 

cancer etiology. The findings of the present study 

revealed that, age at marriage was considered a 

significant risk factor, and to be found twofold risk 

among women who married after age of 20 years 

compared with women who married below 20 years. 

This is well supported by the observations Rao et al. 

12
 who reported that, two and a half-fold risk was  in 

women who  married at the age of 30 years and 

above compared with women who married at the age 

of 14 years or below. In addition, a case- control 

study reported that compared to women who married 

before the age of 15, women who married at the age 

of 18–20 years had a risk of (OR=1. 9), and women 

who married at the age of 20 years and above had 

nearly two and a half-fold risk (OR 2.4) in the 

premenopausal group and the respective risks in the 

postmenopausal groups were shown 3.1 and 3.8 

fold
13

.  

Age at first child birth was established risk 

factor. The risk was more for women who had first 

child after 25 years compared to women who having 

a first child on or before 20 years of age. The results 

of the present study showed that women whose age at 

first childbirth was 30 years or above had higher risk  

was observed compared to the women whose age at 

first childbirth was 20 years age. This is well 

corroborated by Meshram, et al
2
 who reported that 

the women who had first full term delivery after 25 

years of age was found to be at elevated risk than 

women who had first child before 20 years of age. 

Thereby, risk was reduced at age at first childbirth 

between 20-24 and 25-29 years of breast cancer 

patients who having an early and advanced stage.  

Parity is another risk factor for developing 

breast cancer. Several studies have shown that the 

risk of breast cancer among women had been 

decreased with increasing parity
14

, whereas 

nulliparity increases lifetime incidence of breast 

cancer
15

. In addition, women with high parity were 

found to be at reduced risk of breast cancer compared 

to women with low parity
16, 17,18

 .  The results of the 

present study also suggested that nulliparous women 

had more risk of breast cancer as compared to parous 

women.  Many previous studies elucidated that 

nulliparous women were  at  increased  risk  of  

breast  cancer  compared  to  porous women
19, 20

. The 

correlation between parity and breast cancer risk may 

have several explanations due to breast  undergoes  

drastic  changes  during  pregnancy  mostly  

involving  increased proliferation  and  differentiation  

of  epithelial  tissue. 

Breast feeding is a common practice in 

Indian women and it was found to be more risk 

among nulliparous women due to of lack of 

breastfeeding practices in her life time. Several 

cohorts and case- control studies suggested that ever 

breastfeeding reduces the risk of breast cancer
21, 22

; 

prolonged duration of lactation further reduced breast 

cancer risk. Many studies carried out around the 

world have reported lactation (breastfeeding) as a 

protective factor for breast cancer
23, 24,25

.  The 
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duration of breastfeeding is also one of the important 

risk factors for the development of breast cancer. The 

results of the present study revealed that women who 

have no breast feeding showed  a higher risk in early 

and advanced stages of breast cancer patients 

compared with with who have breast feeding women 

by univariate logistic analyses. However, the duration 

of breastfeeding was observed, compared with 

women who had breastfed for more than 24 months 

and women who breastfed for less than 6 months had 

a higher risk of developing breast cancer. In India, 

several studies reported that, an elevated risk for 

women who never lactated compared with women 

who ever lactated women but the risk was not 

significant
12

. To summarize, ever breastfed (other 

than never breast feeding) and longer duration of 

breast feeding provides protection from breast cancer.  

Several studies have reported that age at 

menopause is a potential risk factor of breast cancer. 

The breast cancer risk was doubled for women who 

attained natural menopause at age 55 years or later 

(postmenopausal), compared to those whose natural 

menopause occurs at age 45 (premenopausal) or 

younger
11

. The protective effect was more palpable 

among women who attained menopause at age 45 or 

below compared with women who attained 

menopause after 55 years
26

. Some studies have 

reported that no correlation between age at 

menopause and risk of breast cancer
27, 17

.
 
The results 

findings of the present study,  the risk quietly 

increased  postmenopausal women compared with 

premenopausal women in early and advanced stage 

breast cancer patients, but the risk was not 

significant. Women who attained menopause at 50 

years of age or above were shown a twofold higher 

risk in early and advanced stages  of breast cancer 

patients when compared with women who attained 

menopause at less than 50 years of age. It was 

observed that the risk was more for women who had 

menopause after 50 years or above compared to 

women who had menopause before 50 years of age. 

These results are corroborated with earlier reports, 

late age at menopause was found to be associated 

with an increased risk of breast cancer
28, 29, 30

. Studies 

of Gao, et al
19 

reported that, late age at menopause 

was a risk factor only among postmenopausal 

women. The breast cancer increased risk associated 

with early age at menarche and late age at menopause 

implies that the longer the exposure to sex hormones 

(estrogen and progesterone) during the reproductive 

years.  

In conclusion, reproductive factors are 

potential risk factors for the development of breast 

cancer. The patients who are coming from different 

geographical areas and they shows differences with 

reproductive factors  characteristics,  and represents  

some  of  the  most  strongly established  risk  factors  

for developing breast  cancer. Increased age, age of 

early menarche, marital status, age at first childbirth, 

nulliparity, delayed breast feeding and age at 

menopause might influence on increases breast 

cancer risk due to ovarian and other female hormonal 

alterations at different points, involved in the 

development and progression of the breast cancer. 
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