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ARTICLE INFO ABSTRACT

Background: Mammographic density has been recognized as a risk factor for

breast cancer, but the association between potential effective factors and

mammographic density has not been fully studied in Asian women. We conducted

a study to investigate the association of mammographic breast density with several

menstrual and reproductive characteristics.
Methods: Screening mammography was performed in women above 40 years

attending the breast clinic of Arash Women’s Hospital, Tehran, Iran, for breast

cancer screening. The densities were classified by two expert radiologists

according to the parenchymal mammographic classification system of the

American College of Radiologists. Those with a history of breast cancer or renal

disease, recent hormone replacement therapy, or consumption of vitamin D

supplements were excluded.
Results: Overall, 823 patients were assessed. Mammographic density was

associated with higher age at first birth (P < 0.001), lower parity (P< 0.001), BMI

(P < 0.001), and premenopausal status (P <0.001). However, no associations were

observed with age at menarche (P= 0.057) and menstrual pattern (P= 0.973).
Conclusions: Our study showed an association between mammographic

density and age, parity, , and age at first birth, and no association withBMI

menstrual pattern in terms of regularity and age at menarche. In addition,

mammographic density was significantly higher in premenopausal women.
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mammograms. Higher classes of density may
1-4

compromise the sensitivity of the mammograms;
very dense radiographs may have a sensitivity as low
as 36% for cancer detection. Most importantly, high

5

mammographic density has been recognized as a
risk factor for breast cancer. The relative risk for

4,6-8

breast cancer in the higher categories of density has
been reported as 2 to 6 times higher than lower
categories.

6,8,9

Various factors, including physiologic
endogenous hormonal alterations, weight and
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Introduction
Mammographic density ( ) describes theMD

proportions of dense and lucent components in the



respectively. Distribution of , age at menarche,BMI
age at first birth, menopausal status, and parity with
respect to different classes of are shown in table 1.MD

There was a significant association between age
at the time of diagnosis and among the studyMD
population (P < 0.001). In this regard, women with
class 1 were the oldest (51.47 ± 6.69 years),MD
followed by participants who were categorized as
class 2 (49.89 ± 6.80 years) and class 3 subjects
(46.37 ± 4.48 years). The youngest group consisted
of class 4 women (44.89 ± 4.03 years) (P for trend <
0.001). Post-hoc analysis using Bonferroni
correction by comparing the 4 groups one-by-one
showed that the differences between patients' age
were not significant when comparing class 1 to class
2 (P = 0.115) and class 3 to class 4 (P = 0.565). The
rest of differences remained statistically significant
(1 vs. 3, 1 vs. 4, 2 vs. 3, and 2 vs. 4).

Higher mammographic density was also
associated with lower number of pregnancies and
lower (P < 0.001 for both associations).BMI
Additionally, patients with higher age at the time of
first birth (P < 0.001) and premenopausal women (P
< 0.001) had higher . Age at menarche, andMD
menstrual pattern (regular vs. irregular) were not
associated with (P = 0.057 and P = 0.973,MD
respectively). Table 2 demonstrates the frequency of
each class of in different groups of investigatedMD
variables.

Discussion
Previous research has shown that breast density

in mammography is a potential risk factor for breast
cancer; when more than half of the mammogram
appears to be dense, the life-time risk of developing
breast cancer might increase as much as 16%.

16

Among the potential risk factors for high
mammographic density are age at first birth and age
at menarche. Previous studies have assessed the
association of these variables with , thoughMD
considerable controversies still exist. In a
crosssectional study carried out by Heng zzz in
women aged 45-69 years, more than 24000
screening mammograms were retrospectively
reviewed. Results showed that higher age at first
birth is associated with higher , while such anMD
association was not observed for age at menarche.

17

Riza conducted a similar study on nearly 5000et al.
women and detected the same results. Our

18

observation was consistent with the mentioned
findings. In contrast, retrospective assessment of
more than 140000 screening mammograms in the
study of Titus-Ernstoff demonstrated thatet al. MD
is lower in women with higher age at first birth and
menarche. Other reports have emphasized the

19

hypothesis that there is no association between MD
and age at menarche or first pregnancy.

10,20,21

Many authors reported that women of
higherparities appear to have more dense breasts in

genetic factors, reproductive factors, hormone
replacement therapy ( ), age, and type of diet,HRT
have been linked to the amount of parenchymal
density in imaging. This study was conducted to

3,10-14

investigate the association of mammographic breast
density with some of the mentioned risk factors. To
our knowledge, studies that determine predictors of
mammographic density in middle-eastern women
are scarce; thus, the current study was designed and
initiated to fulfill this knowledge gap.

Methods
A cross-sectional study was carried out

fromNovember 2010 to June 2013 in Arash
Women’s Hospital, Tehran, Iran. Among women
attending the breast clinic merely for breast cancer
screening without any breast complaints or any
major risk factor for breast cancer, those aged 40
years or more were invited to participate in this
research. Exclusion criteria consisted of personal
history of breast cancer, recent (preceding year)
hormone replacement therapy or consumption of
vitamin D supplements, and any types of renal
diseases. Besides, data on age, height, and weight,
age at menarche, age at first birth, parity, menstrual
cycle regularity, and menopausal status were
gathered from all participants.

screening bilateral mammgraphy in two standard
projections was performed for all of the study
subjects. can be evaluated by means of severalMD
systems, including Breast Imaging Reporting and
Data System ( - ) classification of theBI RADS
American College of Radiology ( ), Wolfe’sACR
method, Tabar classification, and computer-assisted
planimetry.

1,9,15

Density of the breast tissues in mammograms
was graded by two expert radiologists according to
the parenchymal mammographic classification
system of the American College of Radiologists
( ) as follows: 1 = almost entirely fatty (< 25%ACR
glandular); 2 = scattered fibroglandular densities
(approx imate ly 25-50% glandu la r ) , 3 =
heterogeneously dense (approximately 51-75%
glandular), and 4 = extremely dense.

15

To facilitate interpretation of categorical
variables, they were recoded as dichotomous and
compared using chi-square for trend. The
association of continuous variables with wasMD
investigated using analysis of variance ( ).ANOVA
SPSS SPSSfor Windows (version 20.0; Inc.,
Chicago, , ) was used to perform the analysesIL USA
and P values of less than 0.05 were considered
statistically significant.

Results
Overall 823 patients were eligible for the study.

Mean age of patients at the time of diagnosis was
48.6 ± 6.3 years. Mean age at menarche and at the
first birth were 13.7 ± 1.5 and 20.1 ± 4.1 years,
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Predictors of mammographic density
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< 10 (0.0%) 4 (1.1%) 2 (0.9%) 1 (2.0%)

10-13 37 (44.0%) 169 (46.0%) 106 (46.1%) 32 (65.3%)

14-17 46 (54.8%) 191 (52.0%) 121 (52.6%) 16 (32.7%)

> 17 1 (1.2%) 3 (0.8%) 1 (0.4%) 0 (0.0%)

Total 84 (100%) 367 (100%) 230 (100%) 49 (100%)

18.5–25 12 (14.8%) 63 (18.7%) 59 (25.7%) 25 (55.6%)

25–30 27 (33.3%) 157 (46.6%) 120 (52.2%) 16 (35.6%)

30–35 32 (39.5%) 95 (28.2%) 43 (18.7%) 4 (8.9%)

35–40 9 (11.1%) 17 (5.0%) 7 (3.0%) 0 (0.0%)

> 40 1 (1.2%) 5 (1.5%) 1 (0.4%) 0 (0.0%)

Total 81 (100%) 337 (100%) 230 (100%) 45 (100%)

Regular 22 (66.7%) 136 (60.4%) 117 (60.0%) 36 (73.5%)
Irregular 11 (33.3%) 72 (34.6%) 78 (40.0%) 13 (26.5%)
Total 33 (100%) 208 (100%) 195 (100%) 49 (100%)

≥19
20-29
30-39
Total

4(1.6%)

Total

Premenopausal
Postmenopausal
Total 393(100%) 55 (100%)252 (100%)97 (100%)

6 (10.9%)57 (10.9%)185 (47.1%)64 (66.0%)
49 (89.1%)195 (89.1%)208 (52.9%)33 (34.0%)

49 (100%)251 (100%)388 (100%)95 (100%)
0 (0.0%)5 (2.0%)15 (3.9%)6 (6.3%)P > 6

8 (16.3%)62 (24.7%)141 (36.3%)37 (38.9%)4 P 6
38 (77.6%)180 (71.7%)230 (59.3%)52 (54.7%)1 P 3

P = 0 0 (0.0%) 2 (0.5%) 3 (6.1%)

96 (100%) 378 (100%) 245 (100%) 44 (100%)
0 (0.0%)11 (4.5%)11 (2.9%)6 (6.3%)

30 (68.2%)115 (46.9%)166 (43.9%)32 (33.3%)
14 (31.8%)119 (48.6%)201 (53.2%)58 (60.4%)

Table 1. Frequency of each category of investigated variables with respect to mammographic density classes

Mammographic density*

analysis of the results showed a strong relationship
between and menopausal status, the mostMD
evident physiologic instance of endogenous
hormone cessation. This supports the assumption
that estrogens enhance the fibrous composition of
breast parenchyma and hence radiologic density.

24

mammography. This is while some others failed
17,18,21

to detect any statistically significant (1.9%)
association between the two.

20

On the association between menopausal status
and , multiple studies showed a higher inMD MD
premenopausal women. In the current study,

19,22,23

22

Predictors of mammographic density

Class 1
n (%)

Class 2
n (%)

Class 3
n (%)

Class 4
n (%)

Age at menarche

BMI**

Menstrual regularity

Age at 1st birth

Parity**

Menopausal status

≥ ≥

≥≥

* According to the parenchymal mammographic classification system of ACR
** Classified according to guidelinesWHO

Table 2. The association of patients' reproductive and menstrual characteristics with mammographic density

Mammographic density*

Class 1 Class 2 Class 3 Class 4

Age at menarche

BMI**

Menstrual regularity

Age at 1st birth

Parity**

Menopausal status

* Calculated using chi-square test for trend

0.057

< 0.001

0.973

< 0.001

< 0.001

< 0.001

33 (67.3%)

16 (32.7%)

< 13

≥ 13
37 (44.0%)

47 (56.0%)

173 (47.1%)

194 (52.9%)

108 (47.0%)

122 (53.0%)

41 (8.6%)
4 (1.9%)

< 30

≥ 30

39 (8.1%)
42 (19.6%)

220 (45.9%)
117 (54.7%)

179 (37.4%)
51 (23.8%)

36 (73.5%)
13 (26.5%)

Regular
Irregular

22 (66.7%)
11 (33.3%)

136 (65.4%)
72 (34.6%)

117 (60.0%)
78 (40.0%)

10 (3.2%)
34 (7.5%)

< 19

≥ 19

46 (14.8%)
50 (11.1%)

167 (53.7%)
211 (46.7%)

88 (28.3%)
157 (34.7%)

27 (9.2%)
22 (4.5%)

< 3

≥ 3

24 (8.2%)
71 (14.5%)

126 (42.9%)
262 (53.6%)

117 (39.8%)
134 (27.4%)

49 (10.1%)
6 (1.9%)

Premenopausal
Postmenopausal

33 (6.8%)
64 (20.5%)

208 (42.9%)
185 (59.3%)

195 (40.2%)
57 (18.3%)

P value
*
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Limited evidence is available regarding the
association of menstrual regularity and . SimilarMD
to the present study, Butler inspected theet al.
mentioned association and did not find any
significant results.��

Our study also had some limitations. Data about
age at menarche and at first full-term pregnancy
were asked from the participants and the latter was
not verified by the patients’ medical documents.
Different types of menstrual cycle irregularities were
not classified and all cases of menorrhagia and
metrorrhagia were classified as having menstrual
irregularities.

In conclusion, our study showed an association
between and age, parity, , and age at firstMD BMI
birth, and no association with menstrual pattern in
terms of regularity and age at menarche. Moreover,
MD was significantly higher in premenopausal
women.

Conflict of interests
The authors have declared no conflicts of interest.

References
1. Brisson J, Diorio C, Masse B. Wolfe's

parenchymal pattern and percentage of the breast
with mammographic densities: redundant or
complementary classifications? Cancer
Epidemiol Biomarkers Prev 2003; 12(8): 728-32.

2. Alipour S, Bayani L, Saberi A, Alikhassi A,
Hosseini L, Eslami B. Imperfect correlation of
mammographic and clinical breast tissue density.
Asian Pac J Cancer Prev 2013; 14(6): 3685-8.

3. Garcia-Manso A, Garcia-Orellana , Gonzalez-CJ
Velasco , Gallardo-Caballero R, Macias-HM
Macias M. Study of the effect of breast tissue
density on detection of masses in mammograms.
Comput Math Methods Med 2013; 2013:
213794.

4. Zulfiqar M, Rohazly I, Rahmah M. Do the
majority of Malaysian women have dense breasts
on mammogram? Biomed Imaging Interv J 2011;
7(2): e14.

5. Drukteinis , Mooney , Flowers , GatenbyJS BP CI
RA. Beyond mammography: new frontiers in
breast cancer screening. Am J Med 2013; 126(6):
472-9.

6. McCormack , dos , I. Breast density andVA SS
parenchymal patterns as markers of breast cancer
risk: a meta-analysis. Cancer Epidemiol
Biomarkers Prev 2006; 15(6): 1159-69.

7. Phipps , Buist , Malone , Barlow ,AI DS KE WE
Porter , Kerlikowske K, Breast density,PL et al.
body mass index, and risk of tumor marker-
defined subtypes of breast cancer.Ann Epidemiol
2012; 22(5): 340-8.

8. Vachon , Pankratz , Scott , MaloneyCM VS CG
SD KR, Ghosh K, Brandt , Longitudinalet al.

trends in mammographic percent density and
breast cancer r isk . Cancer Epidemiol
Biomarkers Prev 2007; 16(5): 921-8.

9 . G a l u k a n d e M , K i g u l i - M a l w a d d e E .
Mammographic breast density patterns among a
group of women in sub Saharan Africa. Afr
Health Sci 2012; 12(4): 422-5.

10. Wong , Lim , Gao F, Jakes , Offman J,CS GH RW
Chia , Mammographic density and itsKS et al.
interaction with other breast cancer risk factors
in an Asian population. Br J Cancer 2011;
104(5): 871-4.

11. Woolcott , Koga K, Conroy , Byrne C,CG SM
Nagata C, Ursin G, Mammographicet al.
density, parity and age at first birth, and risk of
breast cancer: an analysis of four case-control
studies. Breast Cancer Res Treat 2012; 132(3):
1163-71.

12.Yaghjyan L, Colditz , Rosner B, Tamimi .GA RM
Mammographic breast density and breast cancer
risk by menopausal status, postmenopausal
hormone use and a family history of breast
cancer. Cancer Causes Control 2012; 23(5): 785-
90.

13. Checka , Chun , Schnabel , Lee J, TothCM JE FR
H. The relationship of mammographic density
and age: implications for breast cancer
screening. Am J Roentgenol 2012; 198(3):AJR
W292-W295.

14. Voon , Chelliah . Is there an influence ofNS KK
dietary habits on breast density as seen on digital
mammograms? Asian Pac J Cancer Prev 2011;
12(8): 1969-72.

15. American College of Radiology. Bi-Rads:ACR
Breast Imaging System: Breast Imaging Atlas:
Mammography, Breast Ultrasound, Magnetic
Resonance Imaging. Reston, : AmericanVA
College of Radiology; 2003.

16. Boyd . Mammographic density and risk ofNF
breast cancer. Am Soc Clin Oncol Educ Book
2013.

17. Heng D, Gao F, Jong R, Fishell E, Yaffe M,
Martin L, . Risk factors for breast canceret al
associated with mammographic features in
Singaporean chinese women. Cancer Epidemiol
Biomarkers Prev 2004; 13(11 Pt 1): 1751-8.

18. Riza E, dos , I, De , Perry N, Karadedou-SS SB
Zafiriadou E, Linos D, Correlates of highet al.
density mammographic parenchymal patterns
by menopausal status in a rural population in
Northern Greece. Eur J Cancer 2005; 41(4): 590-
600.

19. Titus-Ernstoff L, Tosteson , Kasales C, WeissAN
J, Goodrich M, Hatch , Breast cancerEE et al.
risk factors in relation to breast density (United
States). Cancer Causes Control 2006; 17(10):
1281-90.

20. Kelemen , Pankratz , Sellers , BrandtLE VS TA
KR, Wang A, Janney C, Age-specific trendset al.

23

Predictors of mammographic density

Alipour, . Arch Breast Cancer 2014; Vol. 1, No. 1: 20-24et al



in mammographic density: the Minnesota Breast
Cancer Family Study. Am J Epidemiol 2008;
167(9): 1027-36.

21. Sung J, Song , Stone J, Lee K, Lee D.YM
Reproduct ive fac tors associa ted wi th
mammographic density: a Korean co-twin
control study. Breast Cancer Res Treat 2011;
128(2): 567-72.

22. Soares D, Reid M, James M. Age as a predictive
factor of mammographic breast density in
Jamaican women. Clin Radiol 2002; 57(6): 472-
6.

23. Jeon , Kang , KimY, Lee , Choi , JunJH JH HY KS

JK, Reproductive and Hormonal Factorset al.
Associated with Fatty or Dense Breast Patterns
among Korean Women. Cancer Res Treat 2011;
43(1): 42-8.

24. Clemons M, Goss P. Estrogen and the risk of
breast cancer. N Engl J Med 2001; 344(4): 276
85.

25. Butler , Gold , Greendale , CrandallLM EB GA
CJ, Modugno F, Oestreicher N, Menstrualet al.
and reproductive factors in relation to
mammographic density: the Study of Women's
Health Across the Nation ( ). BreastSWAN
Cancer Res Treat 2008; 112(1): 165-74.

24

Predictors of mammographic density

Alipour, . Arch Breast Cancer 2014; Vol. 1, No. 1: 20-24et al


