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Abstract

Background: Mammography is the most important evaluation technique for breast cancer
screening. The importance of understanding mammographic density becomes evident when
considering its relationship with breast cancer risk. There exists a positive correlation between
high mammographic density and an increased susceptibility to breast cancer. Therefore, knowing
the prevalence of breast density and its associated factors helps consider possible interventions
and medical management to alter the density and properly follow up with the patients.

So Methods: A total of 350 women in Azerbaijan enrolled in this cross-sectional study. Patient’s
questionnaires included demographic data such as age, weight, height, education, menarche
age, menopause status and age, oophorectomy history, marital status, number of successful
deliveries, age of first delivery, number of breast-feeding times, duration of breastfeeding, oral
contraceptives/ hormone replacement therapy (HRT) usage, menstrual status, familial history of
cancer, history of benign breast lesion biopsy, and alcohol/smoking status. The evaluation of
breast density was done according to the American College of Radiology grading A to D.
Results: The average age of the studied patients was 45.68+6.96 years with a median of 44.5
years. The population of women with breast density above 50% was higher compared to those
with low breast density (51.4% versus 48.6%). In women without a history of breastfeeding, the
frequency of breast density above 50% was observed in 76.4% of women. Significantly, lower
densities were observed during menopause, and higher densities were observed during non-
menopause (P=0.001). Furthermore, no relationship was observed between breast composition
and nulliparity, history of oophorectomy, duration of breastfeeding, marital status, menstrual
status, and oral contraceptive pill (OCP) consumption.

Conclusion: The main risk factors of high breast density include young age, menstrual status
(non-menopausal patients), lack of breastfeeding after childbirth, older age of first delivery, and
lower body mass index.
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Introduction

Breast cancer is a major public health issue worldwide, and
the implementation of breast screening programs is crucial
in reducing death rates and improving patient outcomes
by enabling early detection.'” Mammography, being
widely recognized as the main technique for breast cancer
screening, has played a crucial role in the early detection
of tumors, enabling timely intervention and treatment.
Furthermore, mammographic density, which refers to
the proportion of dense, fibroglandular tissue relative to
the overall breast composition, has attracted increasing
attention as a characteristic of mammographic images.*”
The importance of understanding mammographic density
becomes evident when considering its relationship with
breast cancer risk. There exists a positive correlation

between high mammographic density and an increased
susceptibility to breast cancer, hence presenting obstacles
in the process of cancer identification.®

The significance of investigating mammographic
density resides in its potential as a biomarker for the
evaluation of breast cancer risk. There exists a notable
association between elevated mammographic density in
women and a substantially heightened susceptibility to
the development of breast cancer when contrasted with
those with breast tissue characterized by low density.>>'°
Additionally, there may exist a correlation between breast
density and the chance of developing ovarian cancer,
hence suggesting the potential use of breast density as a
predictive factor for assessing future risk."

Gaining insight into the factors that contribute to the
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variability in mammographic density can provide valuable
knowledge on the fundamental mechanisms involved
in the progression of breast cancer. Several variables
contribute to this condition, including age, the effect of
drugs and hormones, genetic predisposition, parity, body
mass index (BMI), lifestyle decisions, environmental
exposures, dietary patterns, regional and ethnic variations,
and past medical records.'>*° Furthermore, it can facilitate
the recognition of individuals at a heightened risk level
who could potentially get greater advantages from stricter
screening and preventative approaches.”** The unique
genetic, behavioral, and environmental variables present
in this particular location may exert differential effects on
breast density and the risk of developing breast cancer
compared to other communities.%

Mammographic density has been widely studied in
many populations, but there is limited information about
its characterization and consequences in Northwest
Iran. This cross-sectional study aimed to investigate
mammographic density among women who were
undergoing breast screening assessment in the region.
The study sought to fill the knowledge gap regarding
the prevalence, distribution, and potential risk factors
associated with mammographic density in this specific
population. The research not only contributes to the
global understanding of breast cancer risk factors, but it
also has the potential to inform more effective and region-
specific screening strategies, improving breast cancer
outcomes in Northwest Iran.

Methods
This cross-sectional study encompasses 350 women in
Azerbaijan who underwent screening mammography
at Al-Zahra hospital (obstetrics and gynecology tertiary
referral hospital of Tabriz University of Medical Sciences)
between May 2018 and May 2019. Patients with a history
of breast cancer, metabolic diseases, or undergoing
infertility treatment were excluded. The subjects were
informed that no additional interventions, costs, or
risks would be imposed on them, and their information
would be kept confidential. The patients were given a
questionnaire that included questions about their age,
weight, height, education, age of first menstruation,
menopause status and age, history of ovary removal,
marital status, number of successful deliveries, age of
first delivery, number of times breastfed, duration of
breastfeeding, usage of oral contraceptive pill (OCP) or
hormone replacement therapy (HRT), menstrual status,
familial history of cancer, history of benign breast lesion
biopsy, and alcohol/smoking habits. The breast density
was evaluated based on the proportion of radiolucent and
radiodense tissue seen in the mammography, which was
graded according to the American College of Radiology
(ACR) scale - A to D%:
e ACR A: A breast that is almost entirely fat;
e ACR B: The presence of scattered fibroglandular
densities;

e ACR C: Breast tissue that is heterogeneously dense
and may lower the sensitivity of mammography;

e ACR D: Extremely dense breast tissue that could
obscure a lesion on mammography.

The data were analyzed using SPSS software (SPSS
Version 22, Chicago, USA). Mean and dispersion indices
were used for quantitative variables, and frequency and
percentage were used for qualitative variables. Student’s
t test investigated the relationship between quantitative
variables, while the chi-square test investigated the
relationship between qualitative variables. A P value less
than 0.05 was considered significant.

Results

In this cross-sectional study, 350 women referred for
screening mammography were examined. The average
age of the studied patients was 45.68 £6.96 years, with a
median of 44.5 years. The minimum age of the patients
was 30 years, and the maximum was 68 years. The average
weight of the studied patients was 73.98 +11.97 kg with
a median of 72 kg. The lowest weight of the patients was
50 kg, and the highest was 118 kg. The average height of
the studied patients was 159.99 +6.09 cm with a median of
160 cm. The minimum height of the patients was 140 cm,
and the maximum height was 180 cm. The average BMI of
the studied patients was 28.91 +4.32 kg/m?, with a median
of 28.28 kg/m?, the lowest BMI of the patients was equal
to 19 kg/m?, and the highest was equal to 42.8 kg/m?. All
three variables of weight, height, and BMI in the studied
patients had a normal distribution.

Regarding education, the highest frequency was related
to primary education, with afrequency of 25%. The average
age of menarche in the studied patients was 13.08+1.25
years, with a median of 13 years. The minimum age of
menarche was 11 years, and the maximum age was
19 years. Of the 350 studied patients, 94 (26.9%) were
menopausal, and the average age of menarche in these
patients was 47.26+5.52 years, with a median of 48.5
years. The minimum age of menopause was 28 years,
and the maximum was 55 years. Out of 350 studied
patients, 10 (2.9%) had a history of oophorectomy, and
the average age of oophorectomy was 41.2+13.55 years,
with a median of 47 years. Furthermore, the minimum
age for oophorectomy was 17, and the maximum age was
48 years.

Regarding marital status, 18 (1.5%) were single, and 332
(94.9%) were married. The average number of successful
deliveries in the studied patients was 2.32+1.18 times,
with a median of 2 times. The lowest number of successful
births was 0, and the highest was 8. The average age of
the patients at their first delivery was 23.66+5.62 years,
with a median of 22 years. Moreover, the minimum age
of the patients at their first delivery was 14 years, and the
maximum was 42 years.

The average number of breastfeeding cases of the studied
patients was 2.30+1.17 times with a median of 2 times.
The lowest number of breastfeeding patients was 0 times,

2 | International Journal of Drug Research in Clinics, 2024, Volume 2



Breast cancer risk factors and mammographic density

and the highest was eight times. The average breastfeeding
duration of the studied patients was 18.87 + 6.44 months,
with a mean of 21 months. Additionally, the minimum
duration of breastfeeding was two months, and the
maximum was 36 months.

In terms of OCP use by patients, in general, 222 patients
(63.4%) used OCP in the past in the form of monthly and
annual periods. The average monthly periods of OCP
consumption in the studied patients was 5.31+5.2, with
a median of 3 months, and the average annual periods of
OCP consumption in the studied patients was 4.4+3.1
years, with a median of 3 years. In contrast, there was no
history of HRT in any of the patients.

Menstrual status was reported as regular in 202 patients
(57.7%), irregular in 98 patients (28%), and not reported
in 50 patients (14.3%). The average duration of the
menstrual cycle in patients with regular menstruation was
26.37+3.09 days and 22.38+3.75 days in patients with
irregular menstruation. Moreover, the duration of the
menstrual cycle was significantly longer in patients with
regular menstruation (P=0.001).

Examining the family history of cancer in the studied
patients showed that in 42 cases (12%), there was a positive
family history, the frequency of which is shown in Table 1.

A history of breast biopsy with benign results was
reported in 18 patients (1.5%), which included 12 cases
of fibrocystic changes, 4 cases of fibroadenoma, and 2
cases of granulomatous mastitis. Moreover, a history
of endometrial cancer was reported in 2 patients.
Meanwhile, no atypical papilloma or lobar carcinoma in
situ was reported.

In the case of alcohol and tobacco consumption, only 2
cases of daily alcohol consumption were reported, and the

Table 1. Frequency of Cancer Family History in the Studied Patients

Family History of Cancer Number (%)

Breast cancer in the mother and prostate cancer in the

father at the same time 2 (4.75%)
Breast cancer in mother 8 (19%)
Breast cancer in sister 18 (43%)
Breast cancer in the mother and simultaneously in the sister 2 (4.75%)
Prostate cancer in father 12 (28.5%)
Total 42 (12%)

Table 2. Frequency of Bra Size in the Studied Patients

Bra Size Number (%)
65 8(2.3)
70 58 (16.6)
75 94 (26.9)
80 62 (17.7)
85 104 (29.7)
90 8(2.3)
95 10 (2.9)
100 6 (1.7)
Total 350 (100)

patients had no history of smoking.

Table 2 presents the frequency of Bra size in the studied
patients. As can be seen, the highest frequency is related
to size 85, with a frequency of 104 cases (29.7%).

Table 3 illustrates the frequency of breast composition
in the screening mammography of the studied patients.
It can be seen that the highest frequency is related to type
B, with a frequency of 154 cases (44%), and then Type C,
with a frequency of 152 cases (43.4%).

Significantly, the results showed that higher densities
are most frequently found in the younger age group of
patients (between 30-50 years old), while lower densities
are most frequent in the older age group (between 51-
68 years old, P=0.003). Significantly, lower densities
were observed during menopause, and higher densities
were observed during non-menopause (P=0.001).
Furthermore, there was no relationship between breast
composition and the history of oophorectomy (P=0.373),
marital status (P=0.230), menstrual status (P=0.176),
and OCP consumption (P=0.119).

In the present study, the frequency of nulliparous
patients was equal to 12 cases (6.9%). In these patients,
the highest density frequency was related to type C, with a
frequency of 6 cases (50%), but no statistically significant
relationship was observed (P=0.061).

It is evident that higher densities are significantly seen
when there is no history of breastfeeding (P=0.028). In
addition, there was no relationship between the duration
of breastfeeding and breast composition status in the
studied patients (Table 4).

The results of the present study indicated that patients
with a higher age at first delivery have a significantly
higher density in breast composition (P=0.034).
Furthermore, patients with lower BMI have significantly
higher densities (P=0.001), as depicted in Table 5.

Discussion

The patients examined in the present study had an average
age of 45.68. Factors associated with higher breast density
in this study include younger age (between 30 and 50
years old), menstrual status (non-menopausal patients),
nulliparity, lack of breastfeeding after childbirth, higher
age at first delivery, and low BMI.

In women without a history of breastfeeding, the
frequency of breast density above 50% was observed in
76.4% of women. Significantly, lower densities were
observed during menopause, and higher densities were

Table 3. Frequency of Breast Composition in the Screening Mammography
of the Studied Patients

Breast Composition Number (%)

Type A 16 (4.6)
Type B 154 (44)
Type C 152 (43.4)
Type D 28 (8)
Total 350 (100)
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Table 4. The Relationship Between Risk Factors and Breast Composition Status

Type A (%) Type B (%) Type C (%) Type D (%) Total (%)

Age group

30-50 6(2.2) 114 (47) 134 (48.2) 24 (8.6) 278 (79.4)

51-68 10 (13.9) 40 (55.6) 18 (25) 4 (5.6) 72 (20.6)

Total 16 (4.6) 154 (44) 152 (43.4) 28 (8) 350 (100)
Menstrual status

Menopaused 14 (14.9) 60 (63.8) 18 (19.1) 2(2.1) 94 (26.9)

Non-menopaused 2 (8.0) 94 (36.7) 134 (52.3) 26 (10.2) 256 (73.1)

Total 16 (4.6) 154 (44) 152 (43.4) 28 (8) 350 (100)
History of oophorectomy

Positive 2 (20) 4 (40) 4 (40) 0 10 (2.9)

Negative 14 (4.1) 150 (44.1) 148 (43.5) 28 (8.2) 340 (97.1)

Total 16 (4.6) 154 (44) 152 (43.4) 28 (8) 350 (100)
Marital status

Single 2(11.1) 4(22.2) 8 (44.4) 4(22.2) 18 (5.1)

Married 14 (4.2) 150 (45.2) 144 (43.4) 24(7.2) 332(94.9)

Total 16 (4.6) 154 (44) 152 (43.4) 28 (8) 350 (100)
Delivery status

Nulliparous 2(8.3) 4(16.7) 12 (50) 6 (25) 24 (6.9)

Others 14 (4.3) 150 (46) 140 (42.9) 22 (6.7) 326 (93.1)

Total 16 (4.6) 154 (44) 152 (43.4) 28 (8) 350 (100)
Breastfeeding history

No breastfeeding 2(5.9 6(17.6) 18 (52.9) 8(23.5) 34 (9.7)

Breastfeeding 14 (4.4) 148 (46.8) 134 (42.4) 20 (6.3) 316 (90.3)

Total 16 (4.6) 154 (44) 152 (43.4) 28 (8) 350 (100)
OCP consumption

Yes 8(3.6) 114 (50.9) 84 (38.2) 16 (7.3) 222 (63.4)

No 8(6.2) 42 (32.3) 68 (52.3) 12(9.2) 128 (36.6)

Total 16 (4.6) 154 (44) 152 (43.4) 28 (8) 350 (100)

Note. OCP: Oral contraceptive pill.

Table 5. Relationship between the Age of First Delivery and BMI with Breast
Composition

The Average Age of First

Breast Composition Delivery (years)

Average BMI (kg/m?)

Type A 21.85+4.05 33.17+6.01
Type B 22.56+5.08 29.65+3.99
Type C 24.54+6.05 28.28+3.97
Type D 26.72+5.67 25.70+4.26

Note. BMI: Body mass index.

observed duringnon-menopause (P=0.001). Additionally,
no relationship was observed between breast composition
and nulliparity, history of oophorectomy, duration of
breastfeeding, marital status, menstrual status, and OCP
consumption.

In the present study, most of the patients were in
the classification of B and C according to ACR-Breast
Imaging Reporting and Data System (ACR-BIRADS).
According to the findings, it seems that breast density
in Iranian women is higher than that in other studies
in this field. In the study by Wolf et al, the frequency of

high density in the case group was 66%, while it was 37%
in the control group.” According to the results of case-
control research done by Saftlas et al, the proportion of
mammographic densities in the breast has a higher level of
accuracy in predicting the risk of breast cancer compared
to a qualitative evaluation of mammographic patterns.”
According to the results obtained in the present study, age,
menstrual status, breastfeeding status, age at first delivery,
and BMI had a statistically significant relationship with
breast density. Studies suggest that women under the
age of 50 are more likely to have high breast density. As
women age, the density of breast tissue tends to decrease,
which is consistent with recent research in this field.
Recent studies have found that women between the ages
of 30-50 have the highest density of breast tissue, which is
believed to be associated with their hormonal status.”*
Unlike parity and menstrual status, patients’ age was
unrelated to breast density. It seems that parity and
menstrual status led to the masking of the effect of age on
breast density, which was also mentioned in the study by
Modugno et al.** In a study by Moradi et al, no relationship
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was observed between age and breast density by adjusting
the effect of parity and BMI.*

The present study found that women without a history
of breastfeeding have a significantly higher frequency of
breast density above 50% (76.4%) in contrast to a study
conducted in the United States by Modugno et al which
found no relationship between breastfeeding and high
breast density. This suggests that breastfeeding may
lead to a change in the rate of cancer through altering
breast density. It is important to note that the average
rate of parity in developing countries is higher than that
in the United States, and this may explain the difference
observed compared to the Modugno et al study. Therefore,
it is recommended that future studies investigate the
relationship between breastfeeding duration and breast
density in women. This study found that breast density in
pre-menopausal women is higher than that in menopausal
women, possibly due to hormonal changes. Although
the use of OCP is expected to affect breast density, the
present study did not find any statistical significance.
However, unlike our study, other studies have reported
a relationship between OCP use and breast density.>****
This difference could be due to the inaccuracy of the
history of OCP use in our study.

The present study reported only two cases of alcohol
and tobacco use, but it is suspected that the amount was
not reported accurately due to cultural factors. Other
studies have found a significant correlation between
smoking and breast density.***

In contrast to our study, other studies have found
a significant relationship between higher parity and a
decrease in breast density. It appears that low parity is
associated with young age and increased breast density,
likely due to hormonal changesin the body after pregnancy,
and thisleads to changes in breast density.**> On the other
hand, our study found that low parity is associated with
young age and increased breast density. Furthermore, a
statistically significant relationship was observed between
breast density and the age of the first delivery in our study,
which is consistent with the known effect of the age of the
first delivery on the risk of breast cancer. Other studies
have also supported our findings.****>** For example, it
was found in a study that nulliparity and the age of the
first delivery at an advanced age were significantly related
to the increase in breast density during menopause and
pre-menopause.’’ However, some studies have reported
contradicting results, with no observed correlation
between the age of first delivery and breast density.”*
Some studies, however, reported an inverse relationship
between BMI and breast density. Likewise, our study
found that women with low breast densities have a BMI
above 30 kg/m? while those with high breast densities
have a BMI below 26 kg/m?3%3%

Based on the findings of the current study, it can be
concluded that the majority of patients had B and C breast
density according to mammography classification. The
main risk factors for high breast density in women who

underwent mammography screening include young age
(30-50 years), non-menopausal status, nulliparity, lack of
breastfeeding after childbirth, older age at first delivery,
and lower BML. In Iran, breast cancer is the most common
cancer among women, and studies have documented
a prevalence rate of 24.4% among all neoplasms for
breast cancer.** Its prevalence is increasing, and despite
different diagnostic methods, many patients are diagnosed
with higher cancer stages.*® For this reason, a quick and
timely diagnosis of breast cancer can be beneficial in the
treatment efficiency and reducing the mortality rate.

Some studies suggest that certain factors such as
medication use, underlying disorders (e.g., diabetes
mellitus), and metabolic status (e.g., lipid profile)
that are common in society may influence the study’s
outcome. Unfortunately, this study did not examine these
factors which is one of its limitations.***¢ Therefore, it
is recommended to conduct larger population studies
and compare previous mammograms of patients with
and without a cancer history to obtain more valuable
information

Conclusion

Breast density is a significant risk factor for breast cancer,
and it can be influenced by various factors such as young
age, menstrual status (non-menopausal patients), lack of
breastfeeding after childbirth, older age of first delivery,
andlower BMI. By altering these factors, we can manipulate
the risk of breast cancer prevalence. Accordingly, future
studies should focus on the pharmaceutical and medical
interventions that can alter the density of breasts in high-
risk patients, hence reducing the likelihood of breast
cancer development.
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