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ABSTRACT
Introduction: Breast cancer is the commonest  
cancer for females in Malaysia, with a prevalence  
of 86.2 per 100,000 women in 1996. Breast 
cancer mortality rate shows an increasing 
trend in Malaysia from 0.61 in 1983 to 
1.8 per 100,000 women in 1992. The aim 
of this study was to identify the risk  
factors for breast cancer in women in 
Malaysia. 

Methods: A matched case-control study was  
carried out at referral hospitals in Kelantan from  
July 2000 to June 2001. A standardised question- 
naire that comprised socio-demographical  
factors, obstetrical and gynaecological 
histories, anthropometric measurements, and 
other potential risk factors for breast cancer, 
was used to interview 147 histologically-
confirmed breast cancer patients and 147 
controls. Controls were non-breast cancer 
patients who were matched for age and ethnicity,  
and excluded those with malignancies, or 
having gynaecological, hormonal or endocrine 
problems. Simple and multiple conditional 
logistic regressions were used for analyses. 

Results: Factors contributing toward increased  
risk of breast cancer were nulliparity (odds 
ratio [OR] of 15.3; 95 percent confidence 
interval [CI] of 3.2, 72.4), overweight (OR of 
2.1; 95 percent CI of 1.1, 3.9), family history of 
breast cancer (OR of 4.3; 95 percent CI of 1.3, 
14.1) and previous use of oral contraceptives 
(OR of 2.5; 95 percent CI of 1.3, 4.8). 

Conclusion: This study reconfirmed that similar  
risk factors identified in Western 
populations were responsible for 
the occurrence of breast cancer  
in Kelantan. It also supported the theory that  
breast cancer occurrence was related to 
oestrogen exposure and familial factors. It 
suggested the importance of having children, 
maintaining ideal body weight and caution for 

oral contraceptive users and women with a 
family history of breast cancer. 
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oestrogen exposure, oral contraceptive
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INTRODUCTION

Breast cancer is the commonest cancer among  
women in Malaysia, with a prevalence of 86.2 per  
100,000 women in 1996(1). The incidence rate of  
breast cancer in 1996 was 23.8 per 100,000(2). Chinese 
had the highest age-standardised rate (70.1 per  
100,000), compared to Malays (41.0 per 100,000) and 
Indians (61.7 per 100,000)(3). Breast cancer comprised 
30.4% of all female cancers in Malaysia in 2002(3).  
This was higher compared to previous reports in  
Sabah with 18%(4), Kuala Lumpur (10.7% to 13.8%),  
and Singapore with 13%(5). The trend in breast  
cancer mortality in Malaysia had been increasing  
from 0.6 in 1983 to 1.8 per 100,000 women in 1992(6). 
Data from population-based Singapore Cancer Registry 
revealed an average increase of 3.6% incidence rate  
over the 25-year period(7). 

The risk factors for breast cancer in Western 
populations had been extensively investigated, and  
it has been suggested that lifestyle-related and 
reproductive factors were strongly associated with  
breast cancer. In contrast, less information exists 
regarding factors that are associated with breast  
cancer in Asian women. In Singapore, Ng et al(8)  
found the same risk factors that were responsible  
for the higher incidence of breast cancer in Western 
populations, and also explained the rise of breast  
cancer incidence in Singapore. 

The aim of this study was, therefore, to identify  
risk factors of female breast cancer in Malaysia. 
Determining the risk factors in breast cancer offers 
hopeful promise of modifying those factors, thus 
preventing breast cancer occurrence. Some of the  
breast cancer risk factors could be modified either 
through behavioural or environmental changes. 
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METHODS
The study design was matched hospital-based  

case-control study. Cases were female patients with 
histologically-confirmed primary breast cancer 
according to the International Classification of  
Diseases for Oncology(9). Cases were recruited  
from inpatients and outpatients at oncology and 
radiotherapy clinics or surgical clinics in two referral 
hospitals in the east coast of Malaysia, diagnosed 
between 1991 and 2000. Exclusion criteria for cases  
were male patients and those who had cognitive 
problems.

Control subjects were matched one for one  
with age (within 5 years) and same ethnicity.  
They were patients attending the same hospitals.  
Exclusion criteria for controls were those with known 
malignant, hormonal, gynaecological or endocrine 
diseases. Standardised structured questionnaires  
were developed and used for the interview. The 
questionnaires were divided into several sections 
comprising socio-demography, anthropometric 
measurements, 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. Age at 

menopause was defined as the chronological age at 
which the woman developed amenorrhoea of at least  
six months duration prior to the date of interview. 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. First-degree relatives 
included sister, mother or daughter while distant 
relatives include other than first-degree relative,  
i.e. grandmother, granddaughter, aunt or niece, who  
has had breast cancer. The women were considered  
to have previously used oral contraceptives (OC), 
hormone replacement therapy (HRT), traditional  
herbal medication, vitamins, or mineral supplement  
if they took them regularly for at least a month. 
Traditional herbal medication was defined as the  
usage of crude plant-based products or roots or  
leaves to prevent or cure a disease or ailment(10).

All data entry and analyses were conducted using 
STATA 7(11). 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. The p-values of the 
likelihood-ratio (LR) test were used. Crude odds  
ratios (OR) for variables in the model were also  
drawn from simple conditional logistic regression.  
The level of significance was set at p less than 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, test interactions and take into account  
the matched sampling. All variables 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 and tested for their 
significance using the LR test to confirm that they  
were truly significant in the model. If the LR test  
was significant, the variables will be put back in the  
model. After confirming the main-effect model,  
possible two-way interactions were checked by using  
the LR test. The final model was tested for fitness  
by using Hosmer-Lemeshow goodness-of-fit test.  
The adjusted odds ratios were estimated with 95% 
confidence intervals (CI). 

RESULTS
A total of 147 female patients with histologically-
confirmed primary breast cancer were interviewed.  
The most common histological type was infiltrative 

Table l. Socio-demographical characteristics of the subjects. 

  Cases Controls 

Socio-demographic characteristics (n=147) (n=147) p-valuea

  No. % No. %

Age at diagnosis (in years)     0.6536

 26-40 37 25.2 40 27.2 

 41-55 88 59.9 83 56.5 

 56-70 22 15.0 24 16.3 

Education level     0.3601

 None 24 16.3 15 10.2

 Primary school 34 23.1 40 27.2

 Lower secondary (form 1-3) 16 10.9 23 15.6

 Upper secondary (form 4-6) 62 42.2 58 39.5

 Diploma/degree 11 7.5 11 7.5 

Occupation     0.3006

 Housewife/unemployed 84 57.1 91 61.9

 Self-employed 11 7.5 11 7.5

 Civil servant 40 27.2 35 23.8

 Private sector 12 8.2 10 6.8 

Marital status     0.0141

 Single 10 6.8 1 0.7

 Married 113 76.9 129 87.8

 Divorced 5 3.4 4 2.7

 Widowed 19 12.9 13 8.8 

Monthly household income      0.5329

(in Malaysian ringgit)

 0-1,000 90 61.2 87 59.2

 1,001-2,000 35 23.8 31 21.1

 ≥2,001 22 15.0 29 19.7 

a  LR test, simple conditional logistic regression.
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ductal carcinoma (73%). Presentation of breast  
cancer at stage III or IV was 60%. The age of breast 
cancer patients ranged from 28 to 70 years. The mean  
age was 46.3 (SD 9.3) years. Table I shows the  
socio-demographical characteristics of the subjects. 
There were no significant differences in age, education 
level, occupation and monthly household income 
between cases and controls. Breast cancer patients  
had significantly more single women (6.8%) and  
less married women (76.9%) compared to controls  
(0.7% and 87.8%, respectively) (p=0.0141).

Table II shows the reproductive characteristics  
of the subjects. There was no significant difference 
between cases and controls in the number of abortions,  
age attained at menarche, menopausal status,  
age attained at menopause, and menstrual cycle.  
However, number of children (p<0.0001), parity  
status (p<0.0001) and breastfeeding practice  
(p<0.0001) were found to be highly significant. 
Table III shows the anthropometrical 
measurements of the subjects. There was no 
significant difference between cases and controls 
in relation to height and weight. However, 
there was a significant difference between 
cases and controls in relation to their body mass  
index (BMI) (p=0.0212). 

The univariate analyses of risk factors of female 
breast cancer are shown in Table IV. There were 
significant differences between cases and controls  
in terms of family history of breast cancer 
(p=0.0018), regular use of OC (p=0.0208) and 
history of bilateral oophorectomy (p=0.0245). 
There were no significant differences 
between cases and controls in regular  
use of HRT, vitamins, micronutrient supplements 
or traditional medication, smoking cigarettes, 
alcohol intake, previous histories of benign breast 
disease and breast biopsy.

Table V shows the results of multiple conditional 
logistic regression analysis of risk factors of female  
breast cancer. The odds of having breast cancer  
for nulliparous women were 15.3 times higher (95%  
CI: 3.2-72.4) than those of women who had more  
than two children. The odds of having breast cancer  
for women who had BMI of 25 or more were 2.1  
times higher (95% CI: 1.1, 3.9) than the odds of  
women whose BMI of less than 18.5. The odds of  
having breast cancer for women with family history  
of breast cancer were 4.3 times higher (95% CI: 1.3,  
14.1) than those of women with no family history.  
The odds of having breast cancer for women who  
had regularly used OCs were 2.5 times higher (95%  
CI: 1.3, 4.8) than those of women who had not  
regularly used OCs.

Table ll. Reproductive characteristics of the subjects.

  Cases Controls 

Reproductive characteristics (n=147) (n=147) p-valuea

  No. % No. %

Number of abortions     0.1555

 0 96 65.3 95 64.6 

 1 38 25.9 30 20.4

 ≥2 13 8.8 22 15.0

Number of children     <0.0001

 0 22 15.0 2 1.4

 1-2 30 20.4 21 14.3

 >2  95 64.6 124 84.8

Parity status (in years)     <0.0001

 Parous ≤30  112 76.2 137 93.2

 Parous >30  13 8.8 8 5.4

 Nulliparous 22 15.0 2 1.4

Average duration of  
breastfeeding (in years)     <0.0001

 0 35 23.8 8 5.4

 >0-≤1 21 14.3 28 19.0

 >1 91 61.9 111 75.5

Age at menarche (in years)     0.3157

 ≤11  10 6.8 6 4.1

 12-16  133 90.5 136 92.5

 >16  4 2.7 5 3.4

Menopausal status     0.8185

 Pre-menopause 107 72.8 108 73.5

 Post-menopause 40 27.2 39 26.5

Age at menopause (in years)     0.2817

 ≤50 25 62.5 21 53.8

 >50 15 37.5 18 46.2

Menstrual cycle     0.6802

 Regular 115 78.2 118 80.3

 Irregular 32 21.8 29 19.7
a  LR test, simple conditional logistic regression.

Table lll. Anthropometrical measurements of the subjects.

  Cases Controls 

Anthropometrical measurement (n=147) (n=147) p-valuea

  No. % No. %

Height at diagnosis (in metres)     0.0583

 ≤1.55 97 66.0 81 55.1

 >1.55  50 34.0 66 44.9

Weight at diagnosis (in kg)     0.5639

 30-54 60 40.8 52 35.4

 55-79 80 54.4 85 57.8

 80-104 7 4.8 10 6.8

Body mass index at diagnosis      0.0212 
(kg/m2)

    Underweight (<18.5) 18 12.2 9 6.1

    Normal (18.5-24.9) 56 38.1 79 53.7

    Overweight/obese (≥25.0) 73 49.7 59 40.1
a  LR test, simple conditional logistic regression
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DISCUSSION
Among well-established risk factors of breast cancer, 
only nulliparity, overweight/obesity, family history   
of breast cancer and OC usage were significantly 
associated with higher risks of breast cancer in this  
study. Although several variables, such as marital  

status, parous after 30 years old, breastfeeding,  
height and bilateral oophorectomy, were significant  
in univariate analyses, they were found not significant  
in multivariate analysis.

Nulliparity was identified as a risk factor for  
breast cancer in other studies as well(12-15). Increasing 
parity was inversely associated with the risk of  
breast cancer(12). The protective effect of parity was 
noted especially in multiparity of five or more and 
among women of 40 years or older(12). Other studies 
showed that having many children(16) and having the  
first child before the age of 30 years(12) were inversely 
related to the risk of breast cancer. This study did  
not find significant association between breast  
cancer and age of the first full-term pregnancy. 

Changes in the reproductive behaviours of 
Malaysian women were closely related to the  
womenʼs educational level and socio-economic status. 
Urbanisation and technological revolution play a 
part in these changes. Changes in living standards  
and lifestyles have affected age at first pregnancy  
and numbers of children produced(17). Traditionally,  
women in Malaysia 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. 

More female students were reported to be pursuing  
a higher education with a female to male ratio at 
Malaysian public universities standing at 65:35(18).  
The labour force participation rate of women in 
Malaysia had increased from 44% in 1980 to 47.8%  
in 1990. The population census also showed that  
there was an increasing mean age of women at first 
marriage from 23.5 years in 1980 to 24.7 years in  
1991(19). 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  
behaviour 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 in Malaysia. 

A higher proportion of women in the breast cancer 

Table lV. Univariate analyses of risk factors for breast cancer.

  Cases Controls 

Risk factor (n=147) (n=147) p-valuea

  No. % No. %

Family history of breast cancer     0.0018

 None 123 83.7 141 95.9

 First degree relative 9 6.1 1 0.7

 Distant relative 15 10.2 5 3.4

Oral contraceptive pills     0.0208

 Ever use 53 36.1 36 24.5

 Never use 94 63.9 111 75.5

Hormone replacement therapy     0.1480

 Ever use 2 1.4 6 4.1

 Never use 145 98.6 141 95.9

Regular intake of vitamin/ 
supplement

 Yes 41 27.9 45 30.6 0.5928

 No 106 72.1 102 69.4

Regular intake of  
traditional medication     0.7179

 Yes 71 48.3 74 50.3

 No 76 51.7 73 49.7

Ever smoke cigarettes     0.7386

 Yes 6 4.1 5 3.4

 No 141 95.9 142 96.6

Regular intake of alcohol     0.7050

 Yes 5 3.4 4 2.7

 No 142 96.6 143 97.3

Previous benign breast disease     1.0000

 Yes 10 6.8 10 6.8

 No 137 93.2 137 93.2

Had bilateral oophorectomy     0.0245

 Yes 7 4.8 1 0.7

 No 140 95.2 146 99.3

Had previous breast biopsy     0.1650

 Yes 4 2.7 1 0.7

 No 143 97.3 146 99.3

Practising low-fat diet     0.8026

 Yes 103 70.1 105 71.4

 No 44 29.9 42 28.6

Exercise at least 3 times/week     0.4304

 Yes 50 34.0 44 29.9

 No 94 66.0 103 70.1

Ever practised breast self       
examination (BSE)     0.6308

 Yes 126 85.7 123 83.7

 No 21 14.3 24 16.3

Practised BSE once per month     0.7053

 Yes 26 17.7 28 19.0

 No 121 82.3 119 81.0
a  LR test, simple conditional logistic regression
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group were childless due to being single or infertile.  
It was postulated that the significant association  
between nulliparity and the risk of breast cancer  
was related to their infertility conditions or the  
subsequent treatment taken(20). However, instead of  
an increased risk of breast cancer among infertile  
women, Garland et al(13) found that ovulatory infertility 
provided a protective effect against breast cancer due  
to lower exposure to ovulatory cycles. Furthermore,  
it was found that clomiphene citrate, an ovulation-
inducing agent which was an oestrogen antagonist, 
similar to tamoxifen, was associated with a lower risk  
of breast cancer among infertile women(13).

This study disclosed that subjects with a family 
history of breast cancer had a significantly higher risk  
of breast cancer compared to those without a similar 
family history, which was consistent with other 
studies(17,21). Subjects with a family history of breast 
cancer exhibit a four-fold excess risk (OR=4.3), 
compared to 1.5-2.1 in a meta-analytical study(21).  
Recall bias in this case-control design whereby  
breast cancer patients are more likely to remember a 
positive family history than controls, resulted in an 
overestimation in the effect size.

The extent of breast cancer risk depends on the 
nature of the family history, such as the type of 
relative affected, age at which the relative developed 
breast cancer, and the number of relatives affected. 
The involvement of several first-degree relatives of 
several generations, younger age and pre-menopausal 
at diagnosis and bilateral breast cancer suggested the  
role of genes BRCA1 and BRCA2(14). The risk of  
breast cancer in women with a family history was  
higher in younger women, especially those under  
40 years of age(21). 

This study detected a significant association  
between OC use and breast cancer, consistent with 
another local study by Lokman et al(15). However,  
most studies found no or weak association of OC use  
with the risk of breast cancer(22). OC intake among 
nulliparous women was moderately associated with 
breast cancer(20). This association became stronger  
if the women had first-degree relatives with breast  
cancer and especially women with an inherited 
predisposition towards breast cancer such as those  
with BRCA1 and BRCA2 gene carrier(23). However,  
OC should not be considered a contraindication in 
women with a family history of breast cancer(24). The 
association of OC use with breast cancer is related 
to the duration, dosage, pattern of usage, type of OC  
and the age of first use(25). This study could not  
measure the relationship of breast cancer with  
duration, type, dosage and pattern of OC usage  
because most of the subjects did not know or could  
not recall the details. The association between breast 
cancer and other types of hormonal contraceptives  
via other routes, such as injection or implant also  
needs further research. Shapiro et al(26) found that 
injectable hormonal contraceptives did not increase  
the risk of breast cancer.

Our study also found no significant association 
between HRT and breast cancer, contrary to those in 
other studies(27). The failure to detect the association  
may be related to the low uptake of HRT among  
post-menopausal women in Malaysia, as was  
similarly observed in the Italian study(20). Only 1.4%  
of women with breast cancer and 4.1% of controls  
had ever taken HRT. In contrast, Ross et al(27) found 
that 54% of breast cancer patients had ever taken  
HRT in a population-based case-control study.  

Table V. Multiple conditional logistic regression analysis of risk factors for female breast cancer.

Risk factors Crude odds ratioa Adjusted odds ratiob 95% CIc  p-valued 

Number of children    <0.001

 >2  1.0 1.0 

 1-2  2.2 1.6 0.8-3.2

 Nulliparous 26.4 15.3 3.2-72.4 

Family history    0.0074

     No 1.0 1.0 

     Yes  4.0 4.3 1.3-14.1 

Oral contraceptive pills    0.0031

 Never use 1.0 1.0 

 Ever use 1.9 2.5 1.3-4.8 

Body mass index at diagnosis (kg/m2)    0.0105

 Normal (18.5- 24.9) 1.0 1.0 

 Underweight (<18.5) 2.7 3.9 1.3-11.9

 Overweight/obese (≥25.0) 1.6 2.1 1.1-3.9 

a  Simple conditional logistic regression; b  Multiple conditional logistic regression; c  95% confidence interval of the adjusted odds ratio;  
d  LR test, multiple conditional logistic regression



The use of HRT is usually associated with higher  
socio-economic status and ethnic groups. Women  
in Malaysia are still reluctant to take HRT and  
many lack knowledge regarding its benefit in  
preventing heart diseases, osteoporosis and reducing 
menopausal symptoms.

Obese post-menopausal women were at higher  
risk of developing breast cancer(14,28). The excessive  
body fat stores lead to peripheral conversion of  
lipocytes to oestrogen, hence promoting the growth  
of cancer cells(29). On the other hand, there was an  
inverse relationship between obesity and pre-
menopausal breast cancer. Obese pre-menopausal 
women tended to have irregular menstrual cycles  
and greater tendencies for anovulatory cycles,  
thus lowering the oestrogen influence on the  
target breast cells(29). This study found a significant 
association between the risk of breast cancer and 
overweight, as well as underweight women. A possible  
reason for these findings was we did not stratify our  
subjects according to the menopausal status, because  
of the small sample size of post-menopausal women,  
consisting only 27% of the cases. Although a  
majority of the subjects was pre-menopausal, our  
results did not show a significant inverse association  
with breast cancer.

There was no significant association between  
the breastfeeding practices and breast cancer in  
this study, which was similar to those in another  
prospective study by Michels et al(30), but contrary  
to findings in a local study in Kuala Lumpur(15). The 
failure to find an association between breastfeeding  
and breast cancer in this study may be related to the 
prolonged breastfeeding practised by most women  
in Malaysia, especially Malays, which was the major 
ethnic group in this study. Prolonged breastfeeding  
was a tradition and culture to many Asian women  
and related to socio-economic status, education, 
employment and marital status of the women. The 
national prevalence of breastfeeding was 88.6%,  
which was highest in Kelantan and among Malays(1).  
In contrast, a review by Lipworth et al(31) failed to  
find an inverse association between breastfeeding  
and breast cancer due to the low prevalence of  
prolonged breastfeeding. Further study is needed  
by taking into account detailed information, such as 
lifetime duration of breastfeeding, number of children 
breastfed, ages at first and last lactation, and duration  
of amenorrhoea during breastfeeding(32). 

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(12).  
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 womanʼs 
life. Women tended to remember accurately  
pregnancy-related events and were unlikely to under-
report such occasions. A study found that there was  
a significant correlation between maternal recall  
and actual duration of breastfeeding eight to nine  
years later, with a correlation coefficient of 0.95(33).  
The cases tended to recall exposure better than  
the population at large, but since controls were also  
drawn from the same hospital population, it was  
presumed that both cases and controls had similar  
recall bias. Hospital-based controls may improve 
the comparability of recall, thus produce similar 
misclassification errors as the cases(14). 

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 less  
complications and those at an early stage of breast 
cancer. This might be the reason that 60% of cases in 
this study were at advanced stages. Cases drawn from  
hospital populations would probably also suffer from 
other conditions than would be cases drawn from  
the general population(34). 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 in this study  
were identified in major teaching and general  
hospitals in east coast Malaysia. One of the hospitals  
is the only centre in east coast Malaysia that offers 
radiotherapy and oncology services. Furthermore, 
factors that might influence hospitalisation at  
a particular facility tend to be balanced between  
cases and controls within a hospital-based case- 
control study.

However, the exposure of hospital-based controls 
to risk factors of breast cancer may not represent 
exposure distribution of source population from  
which the cases were derived. For example, hospital-
based controls may be less likely to take OC because  
of contraindication related to their underlying  
medical problems. On the other hand, hospital-based 
controls may also be more likely to take OC because  
of the association of OC with conditions requiring 
hospitalisation, thereby changing the risk estimates(35). 
Inoue et al(36) compared the lifestyle of hospital  
non-cancer outpatients with those in the general 
population and found no significant differences in  
their lifestyles. Cases and controls were from the  
same source of population that may have the same 
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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. 

We had considered two different models of  
multiple conditional logistic regression analyses.  
One was the final model as a result of selection 
of univariate analyses of p-value less than 0.2 and  
another was the final model as a result of using all 
variables in the full saturated model regardless of  
their p-values in order to avoid missing significant  
variables in the final model. The latter model,  
which was used as our result, showed the same  
variables as in the former model (number of  
children, family history and OC pills) with an  
addition of body mass index at diagnosis.

In conclusion, significant risk factors of breast  
cancer disclosed in this study include nulliparity, 
overweight/obesity, family history of breast cancer  
and the use of OC. Nulliparity and family history 
of breast cancer are well-established risk factors for  
breast cancer, while the association of OC and obesity 
with breast cancer are still controversial. There were 
non-significant associations between breast cancer  
and socio-economic status, marital status, age at 
menarche, age at menopause, breastfeeding and  
intake of HRT, although they were well-established  
risk factors in most studies. This study reconfirmed  
that similar risk factors identified in Western  
populations were responsible for the occurrence  
of breast cancer in Kelantan, although some risk  
factors were not significantly associated with the  
risk of breast cancer due to some study limitations.  
These findings further supported the theory that  
breast cancer occurrence was related to oestrogen 
hormone exposure, either endogenous or exogenous,  
and familial factors. It suggested the importance  
of bearing children, having ideal BMI, caution  
for OC users and women with a family history of  
breast cancer. 

Taking OC should be avoided, especially among 
nulliparous, older women and those who have a family 
history of breast cancer. These women have other 
choices of contraceptives, such as barrier methods 
and intrauterine contraceptive devices. Women are 
also encouraged to practise healthy lifestyles, such as  
healthy diet and regular physical activity to maintain 
ideal BMI. It is recommended that obese, childless 
women, previous OC users and those with a family  
history of breast cancer, perform regular breast  
cancer screening, including monthly breast self- 
examinations, half-yearly clinical breast examinations  
and annual mammograms after the age of 40 years. 
Surveillance of women at high risk is useful in  

detecting breast cancer at an early stage. 
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