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Abstract- The objective of the study was to determine the association between bone mineral density and other risk factors of 
breast cancer in premenopausal women.A cross-sectional study was done for aduration of six months. Apurposive sampling 
was used and a total of 37 premenopausal Malaysian women underwent both Dual Energy X-ray Absorptiometry (DEXA) 
and mammography. The mean of selected characteristics were compared with four different  breast densitiesand normal and 
abnormal BMD using ANOVA and chi-square test respectively. Binomial logistic regression was used to determine the 
association of BMD with the risk factors of BC. Mean age of the participants was 47 (±4) years old. A total of 27 women 
had normal BMD  33 had scattered fibroglandular or heterogenously dense breast.Mean BMD T-scores in hip region 
was0.416 (±1.3) whilst mean score in lumbar spine was0.065 (±1.4). Higher number of older women hadosteopenia with 
lower BMI and had a later menarche age. There was no significant association between BMD, MBD andthe risk factors of 
BC among the premenopausal women. However descriptive analysis showed older women had osteopenia with lower BMI.  
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I. INTRODUCTION 
 
Globally the most common cancer amongst females 
is BC and is also the leading cause of cancer-related 
mortality1. The incidence is rising in most countries 
and is projected to rise further over the next 20 years 
despite current efforts to prevent the disease2. 
Lifestyle and genetic factors have been shown to 
increase the risk of BC in Malaysian women3 
Prolonged duration of exposure to estrogen, reflected 
by reproductive history, young age at menarche, late 
menopausal age and the use of hormone replacement 
therapy are known risk factors of breast cancer4but it 
is difficult to quantify lifetime estrogen exposure to 
identify individuals at risk for BC5. In relation to this, 
BMD in women is a reflection of endogenous and 
exogenous estrogen exposure and it is being studied 
as a marker for lifetime estrogen exposure6.  
 
MBD has been proven as a risk factor and a useful 
marker for BC7. The potential mechanism for 
increased MBD is cumulative exposure of breast 
tissue to hormones that stimulate cell division in 
breast stroma and epithelium which may developBC8. 
The effects of estrogen in both BMD and MBD  to 
BC has not conclusive. Although studieshas been 
conducted the resultsare inconsistent. The 
relationship between BMD and BC and estrogenic 
statusis still unclear9. Besides previous studies only 
involved postmenopausal women and not among  
Asian women. Therefore this study was designed to 
determine the relationship between BMD and risk 
factors of BC and the associations between BMD 

with MBD among the premenopausal women in the 
Malaysian population.  
Materials and Methods 
Data Collection 
Approval from the institutional review board at 
National Medical Research Register [NMRR-15-198-
24414(IIR)] and University Kebangsaan Malaysia 
Medical Center [NN-017-2015] were obtained prior 
to the commencement of the study. A cross sectional 
study was done for a duration of 6 months in 
Radiology Department, Hospital Kuala Lumpur. A 
purposive sampling was used and the study 
population was37 Malaysian premenopausal women. 
Women who have done mastectomy and those 
previously diagnosed with breast cancer and 
undergoing treatment were excluded from the study 
Theparticipants were firstgiven explanation 
andwritten informed consent was obtained prior to 
the commencement of study. They would be given 
the questionnaire related to their demographic data 
and lifestyle before undergoing DEXA and 
mammography. 
The flow of the research is shown in Fig 1.1 

 
Figure 1.1: Flowchart of the data collection process. 
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Digital mammography[GE SENOGRPHIC 
ESSENTIAL (GE, United States)] wasusedto perform 
mammography whilst MBD was determined by an 
experienced radiologist  according to the Breast 
Imaging Reporting and Data System (BIRADS, 
American College of Radiology).  Breast density is  
classified into four categories; fatty (I), fibroglandular 
(II), heterogeneously dense (III) and extremely dense 
(IV)18. In this study, BIRADS I and II were grouped 
as low breast density whilst BIRADS III and IV as 
high breast density. 
BMD (g/cm²) was measured at lumbar spine (L1-L4) 
and hip, using Dual Energy X-ray Absorptiometry 
[HOLOGIC DISCOVERY W (Hologic, Inc.)]. The 
World Health Organization diagnostic T-scores 
criteriawere applied to BMD measurement withscore 
≥-1 considered as normal, score between -1 and -2.5 
represents osteopenia, and score -2.5 and below 
indicates osteoporosis19. In this study, a BMD T-
scores<-1.0 was considered abnormal as osteopenia 
and osteoporosis were grouped together. 
Questionnaire based on Gail model was used to 
obtain risk factors of breast cancerincluding family 
history, menarche age, height and weight, use of 
contraceptive pills and hormone replacement therapy,  
breast feeding smoking habit and alcohol 
consumption. Body mass index (BMI) [weight 
(kg)/height (m²)] was alsocalculated. 
Statistical Analysis 
The mean of selected characteristics (continuous and 
categorical data) were compared among four different 
breast densities and among women with normal and 
abnormal BMD using ANOVA and chi-square test 
respectively.  A chi-square test was used to analyze 
the overall association between BMD and BIRADS 
breast density. Binomial logistic regression was used 
to determine whether BMD is associated with the risk 
factors of BC. Breast density (low and high density), 
age, age ofmenarche, BMI, smoking (yes, no), 
alcohol consumption(yes, no), use of HRT or 
contraceptive (yes, no) devices, breast feeding 
experience (yes, no) and family history of breast 
cancer (yes, no) were adjusted as covariates.Data was 
analyzed to obtain frequency distribution and 
descriptive statistics using SPSS version 21.0 (SPSS 
Inc., Chicago, IL, U.S.A) with significance value less 
than 0.05. 
 
RESULTS 
 
The mean age of the participants was 47 (±4) years 
old. Mean BMD T-score in hip region is 0.42 (±1.3) 
whilst mean score in lumbar spine is 0.07 (±1.4). 
Table Ishows the frequency distribution of women 
according to classification of MBD in comparison 
with BMD, mammogram results, usage of 
contraceptive orHRT. The frequency distribution of 
MBD of women based on BIRADS classification was 
also included. Majority of women had scattered 
fibroglandular or heterogenously dense breast with 

benign findings, did not usecontraceptive pill 
andwere not onHRT. 
Thirty-three (33)women had breast density of 
BIRADS II and III. Twenty-seven women had normal 
BMD while ten were with abnormal BMD 
(osteopenia). The premenopausal women were 
divided into two groups in relation to their breast 
density. Group I and II BIRADS were categorized as 
low breast density while III and IV BIRADS as high 
breast density pattern.Twenty-one (21) women had 
low breast density while sixteen womenhad high 
breast density. 
There was a significant difference (p <0.05) in BMI 
between groups of MBD. Fatty breasts were seen in 
women with higher BMI while dense breast with 
lower BMI(Table II).Women with scattered 
fibroglandular breast tissue wereolder and found to 
have attainedmenarche at earlierage compared to 
other groups. However, the difference was not 
statistically significant (p>0.05). The strength of 
association between contraceptive usage, HRT usage 
and MBD (BIRADS) with BMD wasunfavorable 
(p>0.05).There was also no association between 
BMD and MBD(p-value: hip= 0.08, spine= 0.13) 
The results of the logistic regression of BC risk 
factors according to the BMD (normal and osteopenia) 
was presented in TableIII. Age was the most 
important variable in predicting BMD, with Wald 
value of 3.08. An increase of one-year in age hada 32% 
increase in odds of having osteopenia. Women with 
high breast density (BIRADS III and IV) were 4.16 
times more likely to have low bone density. The odds 
ratio of contraceptive usage was 0.13 while for HRT 
was0.83. Women oncontraceptives were7.8 times less 
likely to have osteopenia. Women who practiced 
breast feedingwere 1.3 times more likely to have low 
bone density. However, from the results, there was no 
significant association among the BMD condition 
(normal, osteopenia) with all the risk factors of BC 
(p>0.05).  
 
DISCUSSION 
 
The results obtained showed no association between 
BMD and MBD. Previous research  by Gupta found a 
negative correlation regardless of age10. Crandall 
statedMBD and BMD are inversely associated in 
perimenopausal women but not in premenopausal 
women11. As stated earlier all the other studies 
regarding bone mass and breast cancer have been 
conducted among postmenopausal women12. In this 
study, the average age group was 47.2 ±4, in their 
premenopausal age.Estrogen is the main factor in 
maintaining bone integrity13.  
Low bone density indicatedestrogen deficiencywhich 
leads to osteoporosis.Moreover, changes in breast 
tissue density is also related to estrogen,where with a 
decline in hormone production there is a decrease in 
the breast density with an increase in fatty tissue14. 
Both BMD and MBD are linked to estrogen13 but the 
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present study found no strong association between 
them.Breast density is a strong risk factor for breast 
cancer, but the association of BMD and MBD is still 
not fully understood17. Sung et al stated BMD is not 
associated with MBD and breast cancer risk14. 
Howeverestrogen plus progestin was associated with 
beast cancer incidence, and the cancers are more 
commonly node-positive. Breast cancer mortality also  
increased with combined use of estrogen plus 
progestin15. Other  contributory factors like exercise 
and diet pattern arethe other contributingfactors16.  A 
meta- analysis  that pooled 11 studies assessing 
vitamin D intake from either diet and/or supplements 
and breast cancer risk resulted in a significant overall 
association with a relative risk (RR) of 0.91(0.85–
0.97) (7). Nevertheless was no significant association 
when assessing vitamin D intake from diet only17.  
In another meta-analysis of 34 cohort studies 
including over 2.5 million women, it was reported 
that each 5 kg/m2 increase in BMI was associated 
with a 12% (95% confidence interval (CI): 8, 16) 
increased relative risk for postmenopausal BC, 
whereas each 5 kg/m2 increase in BMI was 
associated with an 8% (95% CI: 3, 12) decreased 
relative risk of premenopausal BC18.The World 
Cancer Research determined that the strength of the 
evidence suggested that the inverse association 
between body fatness and premenopausal BC is to be 
studied further (American Institute for Cancer 
Research)19.  
As for this study, women with normal BMD had 
higher BMI although it was not significant 
(p>0.05).Hence, the positive association between 
MBD and BMD was absent in obese women who 
were of diverse ethnic groups, a different population 
compared to those in theprevious studies, but the 
results were similar withno association between BMD 
and MBD.  
 
As BMD and breast cancer risk are each associated 
with estrogen, therefore, it is hypothesized that 
women with higher BMD are at increased risk of 
breast cancer when compared to those with lower 
BMD. A study has shown that there are higher rate of 
breast cancer in women with higher BMD20. In this 
study, associationof BMD with other risk factors 
inclusive of age, contraceptive usage, breast feeding, 
and hormone usage were done but none of the risk 
factors were statistically significant.Evidence showed 
that elderly women are at a higher risk of getting 
osteoporosis and osteoporotic fracture21.  
In our study, we  found that women without 
contraception were more likely to have osteopenia 
than those with contraception (OR=7.8, p=0.11). Oral 
contraceptives (OCs) are widely used by women 
during their reproductive years, both for 
contraception and noncontraceptive reasons22. 
However, the nature of the association between OC 
bone mass, and risk of fractures remains 
controversial23. A recent review of 18 studies with six 

cross-sectional and 12 longitudinal studies  concluded 
that use of OC is associated with a significant 
reduction of all markers in bone turnover, although 
this did not appear to translate  any reduction in 
fractures24.  
Women experienced bone loss during breastfeeding 
due to reduce estrogen production but it can be 
recovered within 6 months after breastfeeding 25. 
However in this study, women who breastfedwere1.3 
times more likely to have osteopenia. Moreover, 
through the analysis done there was no significant 
association between BMD andrisk factors of breast 
cancer.. Melton did a study  to estimate fracture risk  
among BC women to  assess association with various 
risk factors including breast cancer treatments ruled 
out that breast cancer patients in general are at 
increased fracture risk24.  Similar results were 
obtained in the study by Tremollieres investigate the 
relationship between BMD and  risk of BC in cancer 
patients26.  
In contrast, Kim suggested that higher BMD is 
associated with increased likelihood of breast cancer 
risk in postmenopausal women. Hence, menopausal 
status of a woman is an important factor contributing 
to the findings as postmenopausal women present a 
more apparent BMD due to the cumulative effect of 
estrogen exposure than premenopausal women27.  
Estrogen level of a womanmay influence the 
relationship between BMD and breast cancer. 
Women with lower estradiol level (<10pmol/l) and 
higher BMD were found to have greater risk of breast 
cancer, while this association was not seen in women 
with higher estradiol level28.Older women tend to 
have lower BMD and higher breast cancer risk 
(higher Gail score). In this study,only premenopausal 
women aged 41 to 56 were selected therefore age-
related association was not possible to be analyzed. 
Other than that, larger body weight can be linked to a 
decrease inbreast density and breast cancer risks 
among premenopausal women and increase inBMD. 
The effect of BMI to risk of breast cancer differs in 
women before menopause and after menopause28. 
Prior menopause, being overweight or obese 
modestly decreases breast cancer risk and after 
menopause, being overweight or obese increases 
breast cancer risk29. Despite the existence of all 
evidence the underlying mechanisms of BMI in BC is 
still unclear.In this study, most of the womenhad 
normal BMD which may reflect misclassification of 
the BMD using T-scores.  
With reference toInternational Society for Clinical 
Densitometry (ISCD), Z-scores are preferred for 
females prior to menopause, instead of T-
scores30.However, one limitation of our study was 
lack of data on Z-scoresand small number of 
participants in and a short study duration.Since 
literatures showed age and menopausal status as 
contributory factors, studies is in progress to 
determine the association between BMD and breast 
cancer.  
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In conclusion, there was no association between 
BMD, MBD and the risk factors of breast cancer 
among the group of premenopausal women in the 
Malaysian population.However descriptive analysis 
showedolder women had osteopenia with lower BMI.  
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