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Abstract: Breast cancer is the most frequently diagnosed cancer and the leading cause of cancer death in female’s 

worldwide. The objective of the study was to identify the extent to which selected demographic, hormonal and reproductive 

factors influence the cause of breast cancer using the logistic regression technique to determine the risk of getting the 

disease. Two thousand three hundred and ninety seven (2397) women were sampled for the study from the Korle-bu 

Teaching Hospital, of which 1022 (42.64%) were diagnosed with breast cancer between the periods  January 2002 to  

December 2008. Breast feeding, late menarche, contraceptive usage, and time interval between age at menarche and age at 

menopause all decreased the risk of breast cancer development (OR = 2.306, <0.0001). Later age at menopause on the other 

hand increased the risk of breast cancer development. It is recommended that governmental or nongovernmental 

organizations improve on health education/campaigns about breast cancer to create awareness and reduce mortality. 
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1. Introduction 

Breast cancer impacts on women’s health and 

development across the lifecycle, causing morbidity and 

mortality. Deaths of women from breast cancer during their 

most productive years (40-60 years) could result in tragedy 

for families, food insecurity, children withdrawn from 

school, increased work burden on children and loss of 

assets, (WHO, 2006). Breast cancer is a malignant tumour 

in the glandular tissues of the breast. Such tumours, also 

called carcinomas, and are formed when the processes that 

control normal cell growth breaks down, enabling a single 

abnormal cell to multiply at a rapid rate. Breast cancer 

consists of several sub-types. It can be diagnosed at 

different stages of development and can grow at different 

rates. Breast cancer is a complex disease and it is difficult 

to predict outcomes (Carey et al., 2006). Breast cancer is a 

malignant tumour in the glandular tissues of the breast. 

Such tumours, also called carcinomas, form when the 

processes that control normal cell growth breaks down, 

enabling a single abnormal cell to multiply at a rapid rate. 

Breast cancer is not one single disease and there are several 

types of breast cancers. It can be diagnosed at different 

stages of development and can grow at different rates. 

Breast cancer is a complex disease and it is difficult to 

predict what course it will take, (Carey et al., 2006). 

Breast cancer is the most common type of life-

threatening cancers, and the second most common cause of 

cancer-related deaths of women in the Western world 

(American Cancer Society, 2008). In Ghana, breast cancer 

is now the most common malignant disease in women and 

accounts for the majority of cancer related deaths (Wiredu 

et al., 2006). In all parts of the world today, cancer of the 

breast is a stark reality. For many years people have 

perceived breast cancer as a frightening disease surrounded 

by fears and myths. In 1996 12.8% of all admissions for 

malignant neoplasms to the Korle Bu Teaching hospital 
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were for breast cancer, (Biritwum et al., 2000) 

There are concerns about increasing rate of breast cancer 

among young people in Ghana. In addition to the fact that 

the incidence of the disease appears to be on the increase, 

late presentation with poor outcomes of treatment is the 

hallmark of breast cancer in most developing countries 

including Ghana, (Opoku et al ,2012). It is also disturbing 

that the average age at diagnosis for breast cancer in Ghana 

is 46.29 years with a range of 26 to 80 years as compared 

to an average age of over 65 years in Europe and 

America,(Anim 1993; NCRNM, 2007). In addition, 

Ghanaian women tend to develop breast cancer at a 

younger age (Ghartey 2001). 

Presently about 2000 women are diagnosed of breast 

cancer each year in Ghana and the forecast is that about 

3000 women in Ghana will develop breast cancer each year, 

(WHO, 2008). Studies have shown that certain factors are 

intimately associated with breast cancer some of which are 

amenable to change. For this study, established risk factors 

that are well described in the breast cancer 

literature( Chlebowski et al; 2005; Hal et al, 2005l; Garcia-

Closas et al, 2006), and commonly acknowledged by major 

cancer organizations, such as the American Cancer Society 

and the Susan G. Komen Foundation were considered. 

These factors include reproductive history, family history 

of breast cancer, menstrual history and hormone use. The 

influence of anthropometric measures on breast cancer risk 

has been the subject of many studies (Sasieni et al,2011; 

Anyanwu, 2008; Jatoi, 1999; Burke, 2000; Tessaro et 

al,2001; Kahlenborn et al,2008; Casey et al, 2008; Lower, 

2008; Ansink and Burger 2007; Hoffman et al., 2000). 

However, these findings were derived from studies 

conducted mainly in Western countries. The contribution of 

well-established risk factors to breast cancer among 

developing countries remains unclear. 

Therefore, this study focused on examining the extent to 

which selected demographic, hormonal and reproductive 

factors influence the cause of breast cancer by using a 

logistic regression model and to determine the likelihood of 

one’s risk of getting the breast cancer based on the logistic 

regression model. 

Since breast cancer elicits many fears, findings of this 

study can provide useful information and knowledge to 

help the victims make the best decisions concerning their 

care. Heightened awareness of breast cancer risk will lead 

to increase in women undergoing mammography screening 

leading to the detection of cancers in earliest stages and 

results in improved survival rates afflicted people. 

2. Methodology 

2.1. Study Design 

This is a retrospective cohort study comprised all 

Ghanaian women who reported at the Breast Clinic of the 

Korle_bu Teaching Hospital (KBTH) or its cancer centre 

between January 2002 and December 2008, KBTH is the 

leading national referral centre in Ghana, receiving patients 

from across the country, but mostly in the southern part. 

The Breast Clinic at Korle Bu Teaching Hospital is a walk-

in clinic that admits women who desire to be screened for 

breast cancer without asking for a referral note. 

2.2. Data Source 

The cases and controls were sampled from the Records 

Section of the Cancer centre and the Breast Clinic 

respectively of the KBTH. The records unit is a 

departmental registry where registered cancer cases for 

treatment are kept. Sources for the data included, abstract 

of hospital records for the cases and in person interviews 

conducted by the female registered nurses of the Breast 

walk-in Clinic for controls. The nurse- interviewer elicited 

information on demographic and potential breast cancer 

risk factors, including family history of breast cancer or 

other cancers, menstrual and reproductive history, socio-

demographic and lifestyle characteristics using a 

questionnaire. 

This research has been assessed and approved by the 

School of Allied Health Sciences, University of Ghana 

Ethics and Protocol Review Committee with identification 

number: SAHS – ET./AA/1A/2013-2014. 

2.3. Inclusion Criteria 

All Ghanaian women who visited the Korle-bu Teaching 

hospital, National Centre for Radiotherapy and Nuclear 

Medicine and the walk in clinic for breast screening, were 

eligible cases. All eligible cases and controls were 

anonymized. Cases were required to have histologically 

proven breast cancer consisting of invasive ductal 

carcinoma, invasive lobular carcinoma, ductal carcinoma 

in-situ and lobular carcinoma in-situ. 

2.4. Exclusion Criteria 

Clients with incomplete information other histological 

varieties other than those listed above and aged less than 

twenty (20) years were excluded. 

Nine key variables on breast cancer risk factors, which 

provided the required measures on data, were identified as: 

age at first visit; family history of breast cancer; age at 

menarche; age at menopause; age at first child; hormone 

based contraceptive usage; parity and breastfeeding. 

Descriptive statistics of frequencies and percentages was 

used to describe the categorical variables.. Multivariate 

analysis was performed using binary logit regression. SAS 

version 9.0 (Cary, NC 27513 USA) was used for the 

analysis. P - Value < 0.05 was considered significant. 

2.5. Calculation of Risk 

Suppose Y is the random binary variable whose value is 

zero or one; where zero and one represents two different 

classes to which a subject may belong. The probability that 

1=Y  is denoted by p, that is, pYP == )1( , then 
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pYP −== 1)0( . The ratio of p  to p−1  is referred to as 

the odds in favour of the event that 1=Y and is given by:  

p

p
Y

−
==

1
)1(odds                              (1) 

The odds against an event is the reciprocal of the odds in 

favour of the event. Odds and probabilities provide the 

same information, but in different forms. The odds in the 

above equation may be converted into probability as  

)1(odds1

)1(odds

=+
==

Y

Y
p                             (2) 

It may be more relevant to consider the natural logarithm 

of the value of the odds obtained.  Thus,  

p

p
Y

−
==

1
ln)]1(ln[odds                             (3) 

which is a function of the probability, p. This function of p 

may be expressed as a linear combination of  k independent 

random variables ).,,,,( 321 kXXXX ⋯  The function of p  is 

thus known as the logit(p). Thus, 

p

p
p

−
=

1
ln)(itlog .                           (4) 

The logit(p) equation is given as or, in a matrix form  

βX
1

ln =
− p

p
                              (6) 

where, ),,,,,('β 321 ko βββββ ⋯= is a vector of 1+k  

coefficients of the logistic regression model and 

),,,,,1(X 321 kXXXX ⋯=  is a vector of independent variables 

that are a combination of categorical and continuous 

variables. In either of the forms given, the odds is then 

given as  
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1
]
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1
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                  (7) 

where p is the probability of the event 1=Y  given the 

values of the independent variables, ).,,,,( 321 kXXXX ⋯  As 

can be seen the logarithm of the odds can be modeled as a 

linear function of the independent variables, and is 

equivalent to a multiple regression equation with the 

logarithm of the odds as the dependent variables. 

3. Results 

Two thousand three hundred and ninety seven (2397) 

women were sampled for the study, of which 42.64% were 

diagnosed with breast cancer between the periods 1
st
 

January 2002 to 31
st
 December 2008. The outcome variable 

used for the study was binary. The value one represented 

the case and zero the control. The data was collected for 

1375 controls and 1022 cases, for all the risk factors of the 

study as noted earlier. The ages of the women at first visit 

(AG) ranged from 20 – 92 years, with a mean age of 43.51 

years consistent with observations by (Anyanwu, 2008). 

The highest incidence rate occurred in age group 40 - 49 

years (34.34%). This indicates that, that Ghanaian women 

present breast cancer at a significantly younger age.  The 

menarche (MN), mean age at first child (AFC) and 

menopause (MP), were 15.17, 23.83 and 47.55 years 

respectively.  Parity (PT) ranged from 0 – 12 children with 

a ( 2.47 ± 2.31) and a median of 2. Similarly age interval 

between menarche and menopause (APM), ranged from 8 – 

45 years with a mean (± SD) value of 32.38 ± 4 and median 

33 years.  

The peak age at presentation of highest incidence rate 

occurred in age group 40 - 49 years. This indicates that, 

Ghanaian women present breast cancer at a younger age as 

compared to women in the developed world, (Adebamowo 

and Ajayi, 2000; Schatzkin et al, 1987, Muyberry and 

Toddard-Wright, 1992; Bowen et al, 2008). This is depicted 

in table 1 above. 

Table 1. Frequency Distribution of women with Breast Cancer by Age 

Variables Frequency % Frequency 

AG : 20 – 29 26 2.54 

30 – 39 200 19.57 

40 – 49 355 34.74 

50 – 59 275 26.91 

60 – 69 120 11.74 

70+ 46 4.5 

Table 2. Frequency Distribution of all the Women by Reproductive Factors 

Variables Frequency % Frequency 
% with Breast 

cancer 

MN: <13 226 9.43 47.79 

≥13 2171 90.57 42.1 

AFC: <24 906 37.8 46.36 

≥24 1491 62.2 40.38 

MP:  <48 2028 84.61 38.91 

≥48 369 15.39 63.14 

PT:  0 540 22.53 30 

1 – 4 1483 61.87 43.76 

≥5 374 15.6 56.42 

CTRP: Yes (ever used) 292 12.18 27.71 

No (never used) 2105 87.82 44.85 

FH: Yes 138 5.76 44.92 

No 2259 94.24 42.5 

BF: Yes 850 35.46 17.18 

No 1547 64.54 56.63 

MN = Age at menarche; AFC = Age at first child; MP = Age at menopause; 

PT = Parity;CTRP = contraceptive use; FH = family history; BF = Breast 

feeding. 

The analysis revealed that, there was a history of 

breastfeeding in 35.46% of the women of which 17.18% 

had breast cancer. Women with no history of breastfeeding 

had 56.63% being diagnosed with breast cancer. Age at 

menarche for 9.43% of the women was below 13 years of 

age and 47.79% of them were suffering from breast cancer. 

Of the remaining 90.57% who had their first menstruation 
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on or after 13 years 42.10% were diagnosed of having 

breast cancer. With respect to parity, 22.53% of the women 

in the study were nulliparous, 61.87% had 1- 4 children and 

remaining 15.60% had more than 5 children. Out of these 

30%, 43.76% and 56.42% were having breast cancer 

respectively. Contraceptive use was found in 12.18% of the 

women. Of the remaining women who did not use 

contraceptive, 47.22% had the disease. Age at menopause 

affects breast cancer development, breast cancer occurs 

more among those who attain menopause on or after 48 

years than those whose menopausal age is less than 48 

years in the study population. 

Table 3. Frequency Distribution of Women with Breast Cancer by 

Reproductive Factors 

Variables Frequency % Frequency 

MN: <13 108 10.57 

≥13 913 89.33 

AFC: <24 420 41.1 

≥24 602 58.9 

MP:  <48 789 77.2 

≥48 233 22.8 

PT: 0 162 15.85 

1 – 4 649 63.5 

≥5 211 20.65 

CTRP: Yes 78 7.63 

No 944 92.37 

FH: Yes 62 6.07 

No 960 93.93 

ALC: Yes 47 4.6 

No 975 95.4 

BF: Yes 146 14.29 

No 876 85.71 

The model looked at nine variables as shown in Table 3. 

The explanatory variables Parity, family history and age at 

first child were found to be insignificant variable and as 

such were dropped. Family history had an odds ratio of 

1.368 which indicated an increased risk of 36.8% of 

developing breast cancer for those with family history as 

compared to those who had no family relation suffering 

from breast cancer. Thus, there is an increased risk of breast 

cancer if the woman has a family history of cancer. For 

each increase in full term pregnancy, the odds of being at 

risk in developing breast cancer increased from 1 to 1.088, 

which means multiparity increased the risk of developing 

breast cancer according to this study 8.8%. 

Table 4. Stepwise logistic analysis of significant risk factors of breast 

cancer for all the women 

Parameter 
∧
β  

∧
βe  p-value 95% confidence Limits 

MN -0.7352 0.479 0.0001 0.343 – 0.675 

AG 0.0407 1.042 0.0001 1.032 – 1.051 

MP 0.8353 2.306 0.0001 1.626 – 3.279 

CTRP -0.6813 0.506 0.0001 0.373 – 0.683 

BF -1.7081 0.181 0.0001 0.146 – 0.224 

APM -0.1223 0.885 0.0001 0.859 – 0.912 

AG = age at first Visit; APM = age interval between menarche and 

menopause 

The Logit Model 

According to the analysis the logit model with the 

significant variables is as follows: 

g(x) = 2.9998 -0.7325MN + 0.0407AG +0.8353MP -

0.6813CTRP – 1.7081BF -0.1223APM 

hence the logistic regression model developed in the study 

is  

( )
0.1223APM- 1.7081BF - 0.6813CTRP- 0.8353MP+0.0407AG  + 0.7325MN- 2.9998

0.1223APM- 1.7081BF - 0.6813CTRP- 0.8353MP+0.0407AG  + 0.7325MN- 2.9998

1 e

e
xg

+
=  

 

4. Discussion  

Further analysis indicated, an odds ratio of 0.479 for age 

at menarche indicating a decrease in risk of breast cancer 

development by 52.1% in women with menarche on or 

after 13 years. Some studies have indicated a protective 

effect for late menarche (Bowen et al, 2008;  Hsieh et al, 

1990;  Brinton, 1997;  Kvale and Heuch, 1988 ). Thus, for a 

year increase in age, the risk of developing breast cancer 

increased by 4.2% and this variable was significant. Age at 

Menopause with an odd ratio of 2.306 indicates an 

increased risk of breast cancer among those who attained 

menopause on or after 48 years than those whose 

menopausal age was less than 48 years in the study 

population. This is consistent with studies reporting of an 

increasing risk of breast cancer with increasing age at 

menopause,  (Talamin et al,1996). The occurrence of breast 

cancer was 0.506 as frequent among those who used 

contraceptives. Contraceptive use had an impact on the risk 

of developing breast cancer. Women who used 

contraceptives were 49.4% less likely to develop breast 

cancer than women who did not use contraceptives. This 

result is consistent with some previous studies done, and 

inconsistent with the following studies, (Burke, 2000; 

Tessaro et al,2001; Kahlenborn et al,2008;  Casey et al, 

2008; Lower, 2008; Ansink et al, 2007; Briton et el, 1998). 

There is an inverse relationship between the risk of 

developing breast cancer and breast feeding. Thus, the 

more one breast feeds the less likely she is to develop 

breast cancer by 81.9%. Breast feeding has been observed 

to be protective against breast cancer development, (Beral,  

2002) which is consistent with the findings of this study. 

The time interval between age at menarche and age at 

menopause indicated a positive relationship between the 

risk of developing breast cancer and the period. An odd 

ratio of 0.885 indicated a decreased risk of developing 

breast cancer by 11.5% per year. 
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5. Conclusion  

Using the dichotomous logistic regression with multiple 

predictor variables, the model indicates that, risk factors 

associated with breast cancer are: age of the woman, age at 

menopause, breastfeeding, age at menarche, age interval 

between menarche and menopause and contraceptive use (p 

< 0.05), contribute to breast cancer development.  
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