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ABSTRACT

Introduction: Mammography is an important diagnostic imaging and screening modality for the early detection
of breast cancer. Increased mammographic breast density (MBD) is not only a risk factor for breast cancer
diagnosis, but it results in reducing the sensitivity and specificity of mammography. Understanding influencing
factors on MBD aids in targeting women who require more attention in breast cancer screening programs and
even in trying to reach direct causation in breast density and hence breast cancer. Objectives: Examine factors
influencing breast density in mammography. Methods: Between March and September 2022, record files of 150
women over 35 years of age who attended woman's health center in Al-Elwiya Maternity Teaching Hospital in
Baghdad, Irag were randomly chosen. According to the results of mammography, we divided cases into two
groups. Group | type A+B (Non- dense,), Group Il type C+D (dense,), by using BI-RADS classification for breast
density, 2013. The data of the cases was analyzed retrospectively. Results: Six significant factors were found to
be associated with mammographic density: age (OR: 1.5; 95% CI: (0.13-16.9), Body Mass index (BMI) (OR:
0.68; 95% CI: 0.29-1.55), parity (OR: 1.5; 95% CI: 0.13-16.9), age at menarche (OR: 0.74; 95% CI: 0.04-12.0),
diagnosis with malignancy (OR: 0.733; 95% CI: 0.24-2.18), diagnosis with benign disease (OR: 0.484; 95% CI:
0.18-1.29) and the duration of breastfeeding in months (OR: 0.253; 95% CI: 0.025-2.49). Conclusion: Increased
BMI, age in years and parity result in reduction of MBD. Also, BMI and the age at menarche were found to be
independent risk factors for reducing MBD. There was an inverse relation between the duration of breastfeeding
and breast density.
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INTRODUCTION

Mammography is an important diagnostic imaging and
screening modality for the early detection of breast
cancer.™y Mammographic breast density (MBD) refers to
the relative amount of dense tissue in an entire breast.
Dense tissue comprises of connective and epithelial
tissue including glandular parenchyma and hinders X-
Ray transmission and therefore, appears dense/white on

important risk factor for breast cancer. Increased density
is not only a risk factor for breast cancer, but it results in
reducing the sensitivity and  specificity of
mammography.# Breast cancer can be defined as any
type of abnormal growth of the breast cells.
Histologically, the most common subtypes of breast
cancer are ductal and lobular carcinoma.® Breast density
on mammography is determined relatively with
measured breast fat and fibroglandular tissue and also in

mammography. Fatty parenchyma allows unhindered X-
ray transmission and hence appears darker/lucent on a
mammogram. Dense breast tissue results in masking of
breast cancer and hence the mammographic sensitivity is
reduced with increasing MBD.!?! Breast density is an

dense breast tissue breast cancer risk is increasing 4 to 6
times more than in non-dense breast tissue. Breast
density is influenced by many factors such as age and
menopause./! Breast density shows geographic and
ethnic differences.l”? In addition, breast density decreased

www.wjahr.com |  Volume 7, Issue 3.2023 |

ISO 9001:2015 Certified Journal | 122



Bahar et al.

World Journal of Advance Healthcare Research

as BMI rose regardless of age. However, the risk of
breast cancer decreases as BMI increases in
premenopausal women, but increases as BMI increases
in postmenopausal women.®! Aim of the study:
Determining factors affecting breast density in
mammography.

MATERIAL AND METHODS

The source population of this study is from record files
of women attended woman's health center in Al-Elwiya
Maternity Teaching Hospital in Baghdad Iraq, between
March and September 2022. 150 records of women aged
more than 35 years were randomly chosen. According to
the results of mammography, cases were divided into
two groups; Group | type A+B which included (fatty,
scattered fibroglandular) or (Non- dense,), Group 1l type
C+D which included (heterogeneously dense, dense) or
(dense,), by using BI-RADS classification for breast
density, 2013. All subjects were taken from records in
hospital that included information on age, Weight (kg),

height (cm), BMI (kg/m?), Parity, Age at Menarche
(year), Duration of breast feeding, Final Diagnosis and
other information.

Data management and statistical analysis: A total of
150 records were the subjects of this study. IBM SPSS
version 26 was used for this study statistical analysis.
Participant characteristics were presented as mean,
standard deviation, percentages, and tables. Fisher’s
exact and chi square tests were used to test the
association between different study parameters (p <0.05).

RESULTS

The mean age of the study participants was 54 years (SD
18.2). (16 %) women were fatty breast tissue, (41%)
were scattered fibroglandular breast tissue. (29%) of the
women had heterogeneously breast tissue density, and
(14%) of them were dense of breast tissue. Figure 1
shows that high MBD (heterogeneously dense and dense)
category accounted for 43% of all participants.

Pie chart depicting the distribution of MBD in women
older than 35 years in Baghdad, Iraq

m Fatty Scattered Fibroglandular

Heterogeneously dense Dense

Fig. 1: shows distribution of study participants by mammographic breast density among women in study.

(n=150).

Table 1 shows that there were significant differences in
age between the dense and non-dense breasts women.
Regarding weight, in the 70-79 kg category, 45 (52.3%)
and 31 (48.4%) were found to have non-dense and dense
breasts respectively. Both percentages decreased as the
weight increased. In the height category (160-169 cm),
45 (52.3%) and 33 (51.5%) were in the in the non-dense
and dense breasts respectively. Both percentages
decreased as the height decreased. BMI (kg/m?) shows
difference in the category of (25-29.9) where 64
(74.42%) and 37 (57.81%) were in the non-dense and
dense groups respectively. Parity category of 3 deliveries
shows greatest difference in numbers between the two
groups. 31(67.4%) of those diagnosed with a benign
lesion were in the non-dense group which was obviously
greater percentage than the dense group. As such 34

(39.53%) of those taking combined oral contraceptive
pills were in the non-dense feature, while the percentage
of those who did not take was higher, as shown in (Table
1). Also, the percentage of women taking these pills in
the dense feature was 18 (28.12%), meaning that the
percentage decreased significantly, and this indicates that
pills do not affect breast density. The breast density
increases with the short duration of breastfeeding in
months, where the highest percentage of breast density
was (17.18%) in 11 participants, where the duration of
breastfeeding was <1 month, while we see in the results
of mammography in 1 participant, and the duration of
breastfeeding < 72 months, the percentage of
breastfeeding was (1.56%) in breast adenoma on
mammographic examination as shown in (Table 1).
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Table (1) Characteristics of study participants by mammographic breast density among women in
Baghdad, Irag. (n=150)
Mammographic Breast Density (MBD)
Variable Categories Non - dense Dense P- Value
Count % Count %
36-39 14 58.3 10 41.7
40 -49 37 59.7 25 404
Age(years) 50 — 59 24 57.2 18 42.8 0.905
60 — 69 9 47.4 10 52.6
70-73 2 66.7 1 33.3
53 -59 3 3.4 3 14
60 — 69 19 22 17 26.5
. 70-79 45 52.3 31 48.4
Weight (Kg) 80 - 89 19 22 8 125 0,103
90-99 0 0 3 14 '
100 - 102 0 0 2 3.1
144 - 149 2 2.3 0 0
Height (cm) 150 - 159 39 45.3 31 36 0.868
160 - 169 45 52.3 33 51.5 '
BMI* (kg/m?)
Normal 18.5-24.0 1 1.16 3 4.68 0.711
Overweight 25-29.9 64 74.42 37 57.81 '
Obese >30 18 20.93 19 29.69
Parity 0 13 15.1 4 6.25
1 4 4.6 1 1.56
2 17 19.7 18 28.1
3 27 31.3 11 17.1
4 16 18.6 16 25
5 4 4.6 10 15.6 0.065
6 3 3.4 3 4.6
7 2 2.3 1 15
10 3 3.48 2 3.12
Age at Menarche 12 % s 2 | a3
(year) 13 19 22 12 18.7 0.983
14 1 1.16 1 1.56
History of Pills** No 52 60.46 46 71.87 0.167
intake Yes 34 39.53 18 28.12 '

. <16 57 66.28 45 70.31
D | owe | wm | owm || oam |
months 33-48 7 8.14 4 4.65 ’

49 -72 3 3.48 1 1.56
Malignant 15 57.7 11 42.3 0.057
Diagnosis Benign 31 67.4 15 32.6 0.233
Normal 13 13.25 13 13.25 1.00
*= Body Mass Index, **= Oral Combined Contraceptive Pills, P<0.05

(Table 2) demonstrates the association between different
factors and MBD using odds ratios (OR) and 95%
confidence intervals (Cl). It shows that women with
dense and heterogeneously dense breasts were of a
younger age group compared to fatty and fibroglandular
breasts women and had higher benign breast diseases
(BBD). An inverse relationship between BMI, parity, age
at menarche, the duration of breastfeeding with MBD
was also observed. Finally, there were six significant
factors found to be associated with mammographic
density: age (OR: 1.5; 95% CI: (0.13-16.9), BMI (OR:

0.68; 95% Cl: 0.29-1.55), parity (OR: 1.5; 95% ClI: 0.13-
16.9), age at menarche (OR: 0.74; 95% CI: 0.04-12.0),
diagnosis with malignancy is (OR: 0.733; 95% ClI: 0.24-
2.18), benign pathology (OR: 0.484; 95% ClI: 0.18-1.29)
and the duration of breastfeeding in months (OR: 0.253;
95% CI: 0.025-2.49).
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Table (2) Univariable logistic regression of mammaographic breast density of women who
attended woman's health center in Al-Elwiyah Hospital.

Variables OR 95% (CI) P- value
Age (year) 1.5 (0.13-16.9) 0.905
Weight (kg) 1.8 (0.73-4.43) 0.103
Height (cm) 1 (0.52-1.92) 0.868
Body mass index (kg/m2) 0.68 (0.29-1.55) 0.711
Parity 1.5 (0.13-16.9) 0.065
Age at Menarche (year) 0.74 (0.04-12.0) 0.983
History of oral contraceptive pills intake 0.6 (0.299-1.2) 0.167
Total Duration of Breast feeding in 0.253 (0.025-2.49) 0.243
months

Final Diagnosis

Malignant 0.733 (0.24-2.18) 0.057
Benign 0.484 (0.18-1.29) 0.233
OR= (Odds Ratio), Cl= (Confidence Interval), P value <0.05.

DISCUSSION

Breast cancer risk was significantly affected by increased
breast density on mammography. The meta-analysis of
42 studies, it has been found that the risk of breast cancer
is 4.64 times greater in women with increased MBD than
in women with low density. The evaluation of breast
density is relatively easy on mammography and can be
used as an important parameter for early intervention and
prevention of breast cancer.®! Therefore, knowledge of
the risk factors that may lead to increased MBD and
evaluation of women with these risk factors will be
important in the early detection of breast cancer. At
univariate analysis, Breast density decreases with
increasing age.™ This which our study agrees with. The
effect of the age on MBD was not clearly defined.**!
MBD decreased as the women got older, especially
around the menopausal age.™” About 66.7% of the non-
dense group were postmenopausal women, and the dense
group made up 40.4% of pre-menopausal women in this
study (Table 1). In the 70-79 kg weight category, 45
(52.3%) and 31 (48.4%) were found to have non-dense
and dense breasts respectively. Percentages of weight
categories in both non-dense and dense groups decreased
as the weight increased which contradicts other study
that finds that in both premenopausal and
postmenopausal women, body weight is inversely
associated with the percentage of mammographic
density.™ In our study, percentages of height categories
in the non-dense and dense groups decreased as the
height decreased. In another study, increased height was
also positively associated with mammographic density,
particularly dense area. These results suggest a complex
relationship  between growth and development,
mammographic density and breast cancer risk.! BMI
(kg/m?) showed a significant difference in the category
of (25-29.9) where (74.42%) and (57.81%) were in the
non-dense and dense groups respectively. As such,
researchers found that women with a higher BMI were
less likely to present with dense breasts. Many studies
found like this out coming.’®**>*%1"%81 On the other hand,
lack of parity was a significant risk factor for a dense
breast among women, as found in the previous

studies.*>*! Lobular involution had been observed to be
lower in parous women, reducing the degree of
mammographic density, especially in pre-menopausal
women.”>#221 1n one of the largest international studies
to date, later age at menarche was positively associated
with mammographic density.'*¥ Relating with history of
combined oral contraceptive pills intake in (Table 1), it is
shown that number of non-dense breast women 34
(53.78%) was more than number of dense women 18
(28.12%), so we can conclude that there was no
association between pills intake and MBD, it was with
(OR0.60: 95%CI (0.299-1.2) with p-value 0.167, at
significant scale p<0.05) as shown in table (2) and this
agrees with, Yaghjyan et al. The evidence regarding the
possible association between pills use and MBD remains
very limited® and our findings of no association
between pills intake and MBD are consistent with those
from previous studies. A cross-sectional study of 366
cancer-free women from United Arab Emirates by
Albeshan et al. found no association between ever use of
pills and MBD defined using American College of
Radiology’s Breast Density classification system (BI-
RADS) (OR:1.25; 95% CI 0.50-3.16) but the odds of
pills use for >3 years were 511% higher among women
with dense breasts compared to those with low density
(OR: 6.11; 95% CI 1.41-26.57).[%?% Regarding the
duration of breastfeeding we have found that it is
inversely related to MBD as shown in table (2) and this
agrees with study presented by Yaghjyan et al® in
which he concluded that women with greater number of
children and younger age at first child’s birth have more
favorable MBD patterns that could explain subsequent
breast cancer risk reduction. In our study, a positive
association of breastfeeding duration with both dense and
non-dense breasts in premenopausal women has been
found, while there was no such association in
postmenopausal women; suggesting that the effect of
breastfeeding on breast tissue is likely temporary. In a
previous study by Prebil et al., duration of breastfeeding
was positively associated with fibro-glandular volume
among 2440 parous women (OR for square root
transformed fibro-glandular volume= 0.01, 95% ClI
0.003-0.02).2¢
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CONCLUSION

Increased BMI, age in years, parity, older age at
menarche, duration of breastfeeding in months and
diagnosis with malignant or benign breast pathologies
were found to be independent risk factors for reducing
MBD. Understanding influencing factors on MBD aids
in targeting women who require more attention in breast
cancer screening programs and even in trying to reach
direct causation in breast density and hence breast

cancer.

Therefore, it is recommended to conduct

extensive studies to certify the known and identify other
possible factors to lead an individualized assessment for
each category of breast density.

REFERENCES

1.

E Lundstréom, B Wilczek,Z von Palffy, G
Sdderqvist, B von Schoultz. Mammaographic breast
density during hormone replacement therapy:
differences according to treatment. 1999;181," Am J
Obstet Gynecol, 1999; 181: 348-352.

Norman F Boyd, Helen Guo, Lisa J Martin, Limei
Sun, Jennifer Stone. Mammaographic density and
the risk and detection of breast cancer.,” N Engl J
Med, 2007; 356(3): 227-36.

Peter A Fasching, Katharina Heusinger, Christian R
Loehberg, Evelyn ~ Wenkel, Michael P Lux.
Influence of mammographic density on the
diagnostic accuracy of tumor size assessment and
association with breast cancer tumor characteristics,"
Eur J Radiol, 2006; 60: 398—404.

Quintana M.Redondo G.Tirao. Implementation of
several mathematical algorithms to breast tissue
density classification, Radiat Phys Chem, 2014; 95:
261-263.

Nadia Harbeck, Frédérique Penault-Llorca, Javier
Cortes, Michael Gnant, Nehmat Houssami, Philip
Poortmans, Kathryn Ruddy, Janice Tsang, Fatima
Cardoso. Breast Cancer, Nat. Rev. Dis. Primers,
2019; 5(66).

Byrne C, Schairer C, Wolfe J, Parekh N, Salane M,
Brinton LA, Hoover R, Haile R. Mammographic
features and breast cancer risk: effects with time,
age, and menopause status.J Natl Cancer
Inst, 1995; 87: 1622-1629.
doi: 10.1093/jnci/87.21.1622.

Lis Ellison-Loschmann, Fiona McKenzie, Ralph
Highnam, Andrew  Cave, Jenny  Walker, Mona
Jeffreys. Age and ethnic differences in volumetric
breast density in new zealand women: a
crosssectional study, 2013; 8: €70217.," PL0S One,
vol. 8, 2013.

Setsuko Ishihara, Naruto Taira, Kensuke
Kawasaki, Youichi Ishibe, Taeko Mizoo, Keiko
Nishiyama. Association between mammographic
breast density and lifestyle in Japanese women, Acta
Med Okayama, 2013; 67: 145-151.

Bodewes FTH, van Asselt AA, Dorrius MD, Greuter
MJW, de Bock GH. Mammographic breast density
and the risk of breast cancer: A systematic review

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

and meta-analysis. Breast, 2022 Sep 26; 66: 62-68.
doi: 10.1016/j.breast.2022.09.007. Epub ahead of
print. PMID: 36183671; PMCID: PMC9530665.

Yu Ji, Boxin Li, Rui Zhao, Ying Zhang, Junjun
Liu, Hong Lu. The relationship between breast
density, age, and mammographic lesion type among
Chinese breast cancer patients from a large clinical
dataset. BMC Med Imaging, 2021; 21: 43.
https://doi.org/10.1186/s12880-021-00565-9.
Norman F Boyd, Johanna M Rommens, Kelly
Vogt, Vivian Lee,John L Hopper, Martin ]
Yaffe, Andrew D Paterson. Mammographic breast
density as an intermediate phenotype for breast
cancer, Lancet Oncol, 2005; 6: 798-808.

Athina Vourtsis, Wendie A Berg. Breast density
implications and supplemental screening. Eur.
Radiol, 2019; 29: 1762-1777.

Brisson J, Morrison AS, Kopans DB. Height and
weight, mammographic features of breast tissue, and
breast cancer risk. Am J Epidemiol, 1984; 119: 371—
81

Ward, S.V., Burton, A., Tamimi, R.M. et al. The
association of age at menarche and adult height with
mammographic  density in the International
Consortium of Mammographic Density. Breast
Cancer Res, 2022; 24 49.
https://doi.org/10.1186/s13058-022-01545-9.

Nadia Rajaram, Shivaani Mariapun, Mikael
Eriksson, Jose Tapia. Differences in mammographic
density between Asian and Caucasian populations:
A comparative analysis. Breast Cancer Res. Treat,
2017; 161: 353-362.

Brian L Sprague, Ronald E Gangnon, Veronica
Burt, Amy  Trentham-Dietz. Prevalence  of
mammographically dense breasts in the United
States. J. Natl. Cancer Inst, 2014; 106: dju255.
Uzma Shamsi, Shaista Afzal, Azra Shamsi, Igbal
Azam, David Callen. Factors associated with
mammographic breast density among women in
Karachi Pakistan. BMC Womens Health, 2012; 21:
438.

Yaping Yang, Jiegiong Liu, Ran Gu, Yue Hu.
Influence of factors on mammographic density in
premenopausal Chinese women. Eur. J. Cancer Prev,
2016; 25: 306-311.

R. Pape, K. Spuur, P. Umo, Exploring correlations
between the breast density of the women of Papua
New Guinea and breast cancer risk factors.
Radiography, 2019; 25: e79-€87.

Laura L. Reimers, Mandy  Goldberg, Parisa
Tehranifar, Karin B. Michels. Benign breast disease
and changes in mammographic breast density.
Breast Cancer Res, 2021; 23(49).

Jonine D Figueroa, Ruth M Pfeiffer, Deesha A
Patel, Laura Linville. Terminal duct lobular unit
involution of the normal breast: Implications for
breast cancer etiology. J. Natl. Cancer,” J. Natl.
Cancer Inst, 2014; 106: dju286.

Gretchen L Gierach, Deesha A Patel, Ruth M
Pfeiffer. Relationship of terminal duct lobular unit

www.wjahr.com |

Volume 7, Issue 3. 2023

ISO 9001:2015 Certified Journal |

126


https://pubmed.ncbi.nlm.nih.gov/?term=Lundstr%C3%B6m+E&cauthor_id=10454681
https://pubmed.ncbi.nlm.nih.gov/?term=Wilczek+B&cauthor_id=10454681
https://pubmed.ncbi.nlm.nih.gov/?term=von+Palffy+Z&cauthor_id=10454681
https://pubmed.ncbi.nlm.nih.gov/?term=S%C3%B6derqvist+G&cauthor_id=10454681
https://pubmed.ncbi.nlm.nih.gov/?term=S%C3%B6derqvist+G&cauthor_id=10454681
https://pubmed.ncbi.nlm.nih.gov/?term=von+Schoultz+B&cauthor_id=10454681
https://pubmed.ncbi.nlm.nih.gov/?term=Boyd+NF&cauthor_id=17229950
https://pubmed.ncbi.nlm.nih.gov/?term=Guo+H&cauthor_id=17229950
https://pubmed.ncbi.nlm.nih.gov/?term=Martin+LJ&cauthor_id=17229950
https://pubmed.ncbi.nlm.nih.gov/?term=Sun+L&cauthor_id=17229950
https://pubmed.ncbi.nlm.nih.gov/?term=Sun+L&cauthor_id=17229950
https://pubmed.ncbi.nlm.nih.gov/?term=Stone+J&cauthor_id=17229950
https://pubmed.ncbi.nlm.nih.gov/?term=Fasching+PA&cauthor_id=17030108
https://pubmed.ncbi.nlm.nih.gov/?term=Heusinger+K&cauthor_id=17030108
https://pubmed.ncbi.nlm.nih.gov/?term=Loehberg+CR&cauthor_id=17030108
https://pubmed.ncbi.nlm.nih.gov/?term=Loehberg+CR&cauthor_id=17030108
https://pubmed.ncbi.nlm.nih.gov/?term=Wenkel+E&cauthor_id=17030108
https://pubmed.ncbi.nlm.nih.gov/?term=Lux+MP&cauthor_id=17030108
https://pubmed.ncbi.nlm.nih.gov/?term=Harbeck+N&cauthor_id=31548545
https://pubmed.ncbi.nlm.nih.gov/?term=Penault-Llorca+F&cauthor_id=31548545
https://pubmed.ncbi.nlm.nih.gov/?term=Cortes+J&cauthor_id=31548545
https://pubmed.ncbi.nlm.nih.gov/?term=Cortes+J&cauthor_id=31548545
https://pubmed.ncbi.nlm.nih.gov/?term=Gnant+M&cauthor_id=31548545
https://pubmed.ncbi.nlm.nih.gov/?term=Houssami+N&cauthor_id=31548545
https://pubmed.ncbi.nlm.nih.gov/?term=Poortmans+P&cauthor_id=31548545
https://pubmed.ncbi.nlm.nih.gov/?term=Poortmans+P&cauthor_id=31548545
https://pubmed.ncbi.nlm.nih.gov/?term=Ruddy+K&cauthor_id=31548545
https://pubmed.ncbi.nlm.nih.gov/?term=Tsang+J&cauthor_id=31548545
https://pubmed.ncbi.nlm.nih.gov/?term=Cardoso+F&cauthor_id=31548545
https://pubmed.ncbi.nlm.nih.gov/?term=Cardoso+F&cauthor_id=31548545
https://pubmed.ncbi.nlm.nih.gov/?term=Ellison-Loschmann+L&cauthor_id=23936166
https://pubmed.ncbi.nlm.nih.gov/?term=McKenzie+F&cauthor_id=23936166
https://pubmed.ncbi.nlm.nih.gov/?term=Highnam+R&cauthor_id=23936166
https://pubmed.ncbi.nlm.nih.gov/?term=Highnam+R&cauthor_id=23936166
https://pubmed.ncbi.nlm.nih.gov/?term=Cave+A&cauthor_id=23936166
https://pubmed.ncbi.nlm.nih.gov/?term=Walker+J&cauthor_id=23936166
https://pubmed.ncbi.nlm.nih.gov/?term=Jeffreys+M&cauthor_id=23936166
https://pubmed.ncbi.nlm.nih.gov/?term=Jeffreys+M&cauthor_id=23936166
https://pubmed.ncbi.nlm.nih.gov/?term=Ishihara+S&cauthor_id=23804137
https://pubmed.ncbi.nlm.nih.gov/?term=Taira+N&cauthor_id=23804137
https://pubmed.ncbi.nlm.nih.gov/?term=Kawasaki+K&cauthor_id=23804137
https://pubmed.ncbi.nlm.nih.gov/?term=Kawasaki+K&cauthor_id=23804137
https://pubmed.ncbi.nlm.nih.gov/?term=Ishibe+Y&cauthor_id=23804137
https://pubmed.ncbi.nlm.nih.gov/?term=Mizoo+T&cauthor_id=23804137
https://pubmed.ncbi.nlm.nih.gov/?term=Nishiyama+K&cauthor_id=23804137
https://pubmed.ncbi.nlm.nih.gov/?term=Nishiyama+K&cauthor_id=23804137
https://pubmed.ncbi.nlm.nih.gov/?term=Ji%20Y%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Li%20B%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Zhao%20R%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang%20Y%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Liu%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Liu%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Lu%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Boyd+NF&cauthor_id=16198986
https://pubmed.ncbi.nlm.nih.gov/?term=Rommens+JM&cauthor_id=16198986
https://pubmed.ncbi.nlm.nih.gov/?term=Vogt+K&cauthor_id=16198986
https://pubmed.ncbi.nlm.nih.gov/?term=Vogt+K&cauthor_id=16198986
https://pubmed.ncbi.nlm.nih.gov/?term=Lee+V&cauthor_id=16198986
https://pubmed.ncbi.nlm.nih.gov/?term=Hopper+JL&cauthor_id=16198986
https://pubmed.ncbi.nlm.nih.gov/?term=Yaffe+MJ&cauthor_id=16198986
https://pubmed.ncbi.nlm.nih.gov/?term=Yaffe+MJ&cauthor_id=16198986
https://pubmed.ncbi.nlm.nih.gov/?term=Paterson+AD&cauthor_id=16198986
https://pubmed.ncbi.nlm.nih.gov/?term=Vourtsis+A&cauthor_id=30255244
https://pubmed.ncbi.nlm.nih.gov/?term=Berg+WA&cauthor_id=30255244
https://pubmed.ncbi.nlm.nih.gov/?term=Berg+WA&cauthor_id=30255244
https://pubmed.ncbi.nlm.nih.gov/?term=Rajaram+N&cauthor_id=27864652
https://pubmed.ncbi.nlm.nih.gov/?term=Mariapun+S&cauthor_id=27864652
https://pubmed.ncbi.nlm.nih.gov/?term=Eriksson+M&cauthor_id=27864652
https://pubmed.ncbi.nlm.nih.gov/?term=Eriksson+M&cauthor_id=27864652
https://pubmed.ncbi.nlm.nih.gov/?term=Tapia+J&cauthor_id=27864652
https://pubmed.ncbi.nlm.nih.gov/?term=Sprague+BL&cauthor_id=25217577
https://pubmed.ncbi.nlm.nih.gov/?term=Gangnon+RE&cauthor_id=25217577
https://pubmed.ncbi.nlm.nih.gov/?term=Burt+V&cauthor_id=25217577
https://pubmed.ncbi.nlm.nih.gov/?term=Burt+V&cauthor_id=25217577
https://pubmed.ncbi.nlm.nih.gov/?term=Trentham-Dietz+A&cauthor_id=25217577
https://bmcwomenshealth.biomedcentral.com/articles/10.1186/s12905-021-01538-4#auth-Uzma-Shamsi
https://bmcwomenshealth.biomedcentral.com/articles/10.1186/s12905-021-01538-4#auth-Shaista-Afzal
https://bmcwomenshealth.biomedcentral.com/articles/10.1186/s12905-021-01538-4#auth-Azra-Shamsi
https://bmcwomenshealth.biomedcentral.com/articles/10.1186/s12905-021-01538-4#auth-Iqbal-Azam
https://bmcwomenshealth.biomedcentral.com/articles/10.1186/s12905-021-01538-4#auth-Iqbal-Azam
https://bmcwomenshealth.biomedcentral.com/articles/10.1186/s12905-021-01538-4#auth-David-Callen
https://pubmed.ncbi.nlm.nih.gov/?term=Yang+Y&cauthor_id=26075657
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+J&cauthor_id=26075657
https://pubmed.ncbi.nlm.nih.gov/?term=Gu+R&cauthor_id=26075657
https://pubmed.ncbi.nlm.nih.gov/?term=Hu+Y&cauthor_id=26075657
https://breast-cancer-research.biomedcentral.com/articles/10.1186/s13058-021-01426-7#auth-Laura_L_-Reimers
https://breast-cancer-research.biomedcentral.com/articles/10.1186/s13058-021-01426-7#auth-Mandy-Goldberg
https://breast-cancer-research.biomedcentral.com/articles/10.1186/s13058-021-01426-7#auth-Parisa-Tehranifar
https://breast-cancer-research.biomedcentral.com/articles/10.1186/s13058-021-01426-7#auth-Parisa-Tehranifar
https://breast-cancer-research.biomedcentral.com/articles/10.1186/s13058-021-01426-7#auth-Karin_B_-Michels
https://pubmed.ncbi.nlm.nih.gov/?term=Figueroa+JD&cauthor_id=25274491
https://pubmed.ncbi.nlm.nih.gov/?term=Pfeiffer+RM&cauthor_id=25274491
https://pubmed.ncbi.nlm.nih.gov/?term=Patel+DA&cauthor_id=25274491
https://pubmed.ncbi.nlm.nih.gov/?term=Patel+DA&cauthor_id=25274491
https://pubmed.ncbi.nlm.nih.gov/?term=Linville+L&cauthor_id=25274491
https://pubmed.ncbi.nlm.nih.gov/?term=Gierach+GL&cauthor_id=26645278
https://pubmed.ncbi.nlm.nih.gov/?term=Patel+DA&cauthor_id=26645278
https://pubmed.ncbi.nlm.nih.gov/?term=Pfeiffer+RM&cauthor_id=26645278
https://pubmed.ncbi.nlm.nih.gov/?term=Pfeiffer+RM&cauthor_id=26645278

Bahar et al. World Journal of Advance Healthcare Research

involution of the breast with area and volume
mammographic densities. Cancer Prev. Res, 2016;
9: 149-158.

23. Lusine Yaghjyan, Carmen Smotherman, John Heine,
Graham A. Colditz. Associations of Oral
Contraceptives with Mammographic Breast Density
in Premenopausal Women. Cancer Epidemiol
Biomarkers Prev, 2022, Feb; 31(2): 436-442.

24. Salman M Albeshan, Syeda Z Hossain, Martin G
Mackey. Mammographic Density Distribution in
Ras Al Khaiymah(RAK): Relationships with
Demographic and Reproductive Factors. Asian Pac J
Cancer Prev, 2018; 19(6): 1607-16.

25. Lusine Yaghjyan, Graham A. Colditz, Bernard
Rosner. Reproductive factors related to childbearing
and mammographic breast density. Breast Cancer
Res Treat, 2016; 158(2): 351-359.

26. Lee Ann Prebil, Rochelle R Ereman, Mark J
Powell, Farid Jamshidian. First pregnancy events
and future breast density: modification by age at first
pregnancy and specific VEGF and IGF1R gene
variants. Cancer Causes & Control, 2014; 25(7):
859-868.

www.wjahr.com |  Volume 7, Issue 3. 2023 ISO 9001:2015 Certified Journal 127


javascript:;
javascript:;
javascript:;
javascript:;
https://pubmed.ncbi.nlm.nih.gov/?term=Albeshan%20SM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Hossain%20SZ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Mackey%20MG%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Mackey%20MG%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Yaghjyan%20L%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Colditz%20GA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Rosner%20B%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Rosner%20B%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Prebil+LA&cauthor_id=24801045
https://pubmed.ncbi.nlm.nih.gov/?term=Ereman+RR&cauthor_id=24801045
https://pubmed.ncbi.nlm.nih.gov/?term=Powell+MJ&cauthor_id=24801045
https://pubmed.ncbi.nlm.nih.gov/?term=Powell+MJ&cauthor_id=24801045
https://pubmed.ncbi.nlm.nih.gov/?term=Jamshidian+F&cauthor_id=24801045

