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ABSTRACT
Breast cancer is one of the common cancers among Malaysians and there are associated risk factors which include
breast density. Therefore, this study was done to determine the association of breast cancer risks among ethnic groups in
relation to breast density. Mammography was done on 300 women with equal numbers of Malays, Chinese and Indians
with a mean age of 53.35 ± 7.4 years. Mammograms were evaluated using BI-RADS (Breast Imaging Reporting and
Data System) protocol by two independent radiologists for breast density categorization. Chi-square analysis showed an
association between breast density and age factor (p < 0.05) whereas body mass index (BMI) was inversely associated
with breast density (p > 0.05). There was significant difference in number of children and menopausal status (p < 0.05).
Results showed that 65% of Chinese subjects had denser breast density composition as to 50% in Malays and 35% in
Indians. There was significant difference between breast density of three ethnic groups (p < 0.05) with Chinese having
2.4 times denser breast (OR = 2.45, 95% CI: 1.466 - 3.948) followed by Malays (OR = 1.020, 95% CI: 0.681 - 1.689)
and lowest in Indians (OR = 0.406, 95% CI: 0.247 - 0.668). Based on breast density, the Chinese are at a higher risk of
developing breast cancer followed by Malays and lastly Indians.
Keywords: Breast Cancer; Ethnic Groups; Breast Density; Mammogram; BIRADS

1. Introduction
3525 women had been diagnosed with breast cancer in
2006 and represents 31% of the total number of cancer
diagnosed in women [1]. Breast cancer is reported to be
diagnosed at a tender age of 15 years in Malaysia and is
common in all the ethnic groups in Malaysia. Age Standardized Incidence (ASR) for breast cancer in Malaysia
was 39.3 in 100,000 populations with Chinese having the
highest incidence rate (ASR 46.4 in 100,000 populations),
followed by Indians (ASR 38.1 in 100,000 populations)
and Malays (ASR 30.4 in 100,000 populations).
Mammography is an x-ray examination that utilizes
low dose of radiation for imaging the breast in two projections and has the ability to detect 80 - 90 percent of
breast cancer in women prior to having any symptoms.
Mammography is also the gold standard for breast screening for women in their forties or older and is approved
by Food and Drug Authority for early detection of micro
calcification and masses. Besides it can be used to evaluOpen Access

ate breast density and monitoring of treatment in patients.
Breast density is defined as tissue characteristics seen
on mammogram, stroma and epithelial tissues of breast
and are displayed as whitish grey due to the absorption of
radiation and fatty area appears darker due to penetration
of radiation. Variations in the characteristics of these
tissues enable it to be categorized qualitatively and quantitatively to various breast density [2]. It is a problem in
identifying cancer tissue in dense breast compared to less
dense breast due to similar radiographic characteristic
seen on mammograms [3]. The protocols used in categorization of breast density on mammograms are namely
Wolfe parenchymal patterns, Tabar categorization and
Breast Imaging Reporting and Data System (BIRADS).
It is important that categorization of breast density evaluated on mammogram is able to predict risk of cancer
[4,5].
Other risk factors contributing to breast cancer are age,
demographic location, early menarche, late menopausal
age, pregnancy at a late age, obesity, alcohol consumpOJMI

106

K. K. CHELLIAH

tion, radiation, hormone replacement therapy (HRT) and
use of contraceptive pills [6,7].
Global studies had proven the association between
breast density and breast cancer whereby dense breast is
at a higher risk of breast cancer and varies with ethnicity
[8,9]. Thus, this study was conducted to determine the
association of breast cancer risk among the three different ethnic groups in Malaysia with relation to breast density.

2. Materials and Methods
2.1. Subjects
Across-sectional study was done at University Malaya
Medical Centre after obtaining ethical approval. Subjects
were Malaysian women aged 40 - 70 years from the three
ethnic groups: Malays, Chinese and Indians while subjects with breast cancer and breast augmentation were
excluded from the study. A total of 300 women were
recruited with equal distribution of ethnic groups and
informed consent was obtained before commencement of
the study.

2.2. Data Collection
The equipment used was a Siemens Novation DR digital
mammography system with exposure parameters: 26 to
32 kVp, tungsten (W) anode tube and rhodium (Rh) filter.
All subjects gave consent before acquisition of mammography in the auto exposure mode. Two projections
were taken, craniocaudal (CC) and medio-lateral oblique
(MLO) for both right and left breast. Interpretation of
mammograms were done by two independent radiologists with a minimum of five years experience based on
Breast Imaging Reporting and Data System (BI-RADS)
protocol which used four categories of breast tissues;
almost entirely fat (I), scattered fibroglandular tissue (II),
heterogeneously dense (III), and extremely dense (IV).
Both BI-RADS I and BI-RADS II were clustered and
categorized as fatty breast while BI-RADS III and
BI-RADS IV as dense breast. A questionnaire related to
demographic data was completed by the subjects which
consisted of: age, ethnicity, marital status, body mass
index (BMI), height, weight, age at menarche, age at first
pregnancy, number of children, family history of breast
cancer, menopausal status, and use of hormone replacement therapy (HRT).
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and the correlation of breast density among the three
ethnic groups.

3. Results
Categorization of breast density based on mammograms
by both radiologist are shown in Figure 1. There was a
good agreement between the radiologists using Kappa (κ
= 0.674).
Table 1 displayed the data obtained from the three
main ethnic groups. The average age of Malays were
lowest (51.77 years) compared to Chinese (55.24 years)
and Indians (52.75 years) with a significant difference (p
= 0.004). Besides, body mass index (BMI) of the three
groups were significantly different (p < 0.001). The Chinese showed normal BMI (22.63) while both Malays
(27.27) and Indians (27.59) were obese. There was significance difference for number of children (p < 0.001)
and use of HRT (p = 0.011) with Malays having highest
average number of children (2.80 children). There was
no significant difference for age at menarche (p = 0.905),
age at first pregnancy (p = 0.414), family history of
breast cancer, menopausal and marital status (p > 0.05).
Majority of Chinese women were categorized with
dense breast (64%) (OR =2.405, 95% CI: 1.466 - 3.948)
and an equal distribution between both dense and fatty
counterparts were shown in Malays (OR = 1.020, 95% CI:
0.681 - 1.689) (Figure 2). Most Indians, were categorized in fatty breast composition (65%) (OR = 0.406,
95% CI: 0.2407 - 0.668). There was significant difference in the three ethnic groups for breast density (p <
0.05).

4. Discussion
Breast density composition was divided into two groups;
of BI-RADS I and BI-RADS II (fatty breast) whilst
BI-RADS III and BI-RADS IV (dense breast). There was
a significant difference between the three ethnic groups
with Chinese having the highest breast density composition followed by Malays and Indians. Jamal N (2005)
stated Chinese had the highest glandularity (50.9%) fol-

2.3. Data Analysis
Statistical analyses were done using “Statistical Package
for Social Sciences” (SPSS) with significance of p-value
< 0.05. Descriptive analyses were presented in frequency
and percentage. Bivariate analyses were done to evaluate
the association of breast cancer risks to breast density
Open Access

Figure 1. Categorization of breast density using BIRADS.
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Table 1. Association of factors of breast cancer risk between three ethnic groups.
Malay

Chinese

Indian

100

100

100

Total
Age (average)

*

51.77

*

*

52.75*

*

*

55.24

0.004

Body mass index

27.27

22.63

27.59

Age of first menarche

13.10*

12.85*

13.00*

Age of first child birth

26.54

*

*

*

26.41

0.414

Number of children

2.80*

1.97*

2.46*

<0.0001

Age of menopause

49.37*

50.0*

49.05*

0.094

Yes

15 (30.4%)

14 (37%)

17 (32.6%)

No

85 (33.9%)

86 (32.7%)

83 (33.8%)

27.65

Family history with breast cancer

0.905

0.436

Single

11 (32%)

8 (24%)

6 (44%)

Married

89 (33.5%)

92 (34.2%)

94 (32.4%)

Menopausal status

0.217

Not yet

35 (25.6%)

22 (35.7%)

29 (40.7%)

Already menopause

58 (37.4%)

74 (33.3%)

66 (29.3%)

Not sure

7 (43.8%)

4 (25%)

5 (31.3%)
0.011

Intake of HRT
Never

<0.0001

0.835

Marital status

*

p value**

83 (36.4%)

69 (30.3%)

76 (33.3%)

Did

3 (8.3%)

19 (52.7%)

14 (38.9%)

Using

14 ( 38.9%)

12 (33.3%)

10 (27.8%)

**

Average; Chi square.

Figure 2. Breast density between three race groups.

lowed by Indians (48.1%) and Malays (47.9%), however
there was no significant difference [10]. Previous studies
have indicated, differences in breast density between
ethnic groups may be due to addendum factors such as
body mass index (BMI), hormonal and reproductive factors as well as environmental factors [8].
Based on this study, women from the three ethnic
groups with an age of 50 and above had less dense breast
compared to those younger due to hormonal changes [11]
and depletion in breast glandular tissues and an escalation of adipose tissue percentage in breast [12]. Besides
Open Access

cancer detection rate is higher in women above the age of
50 years due to ease of interpretation on low density
breast [3]. Nevertheless, an appropriate number of postmenopausal women, were shown to have dense breast
pattern on mammograms indicating age is not a perfect
surrogate for breast density [13].
As breast density was inversely related to BMI it is a
non-dependable risk factor. Nevertheless, higher BMI
increased breast cancer risk in postmenopausal women
rather than premenopausal women [14]. Higher BMI in
premenopausal women showed inverse correlation to
breast cancer risk but positively correlated to postmenopausal women. In this study, Malays and Indians were in
obese state but had less dense breast hence a lower risk
factor which was coherent with Ursin et al. [15].
However in this study, Chinese women are more vulnerable to breast cancer due to their prolonged years of
dense breast based on the menopausal age of the study.
Early menarche was not significant for all the ethnic
groups, which was in agreement with a previous studies
[16,17]. However some studies reported that late menarche was associated with lower breast density and breast
cancer risk as it may be due to the shorter span of exposure to estrogen hormone. Two studies had shown slight
OJMI
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inverse association of breast density to late menarche age,
but the relationship was not statistically significant [17,
18].
There was also no significant difference between first
conceived age and breast density, however women who
had their first born at the age of 26 and above tend to
have dense breast and are at an increased risk of breast
cancer [19]. The average number of children in this study
was 2.41 ± 1.62 children, the risk decreases with 1 - 2
children by 24% (95% CI: 7% - 38%) and 3% - 4% 35%
(95% CI: 20% - 47%) [19].
History of breast cancer to breast density for all ethnic
groups was not significant as there was a lack of subjects
with history of breast cancer. It is stated that history of
breast cancer was related to breast density as it is associated with genetic factor and it increases with increase in
the number of family members and diagnosis before the
age of 50 [20].
Hormone replacement therapy (HRT) usage was not
significant to breast density in all ethnic groups, this may
be due to the small sample size of 36 women who were
on this therapy. Meanwhile, HRT increased the density
by 17% - 73% depending on the type of hormone consumed whilst women who excluded HRT will have a
decrease in breast density with passing years [21].
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