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ABSTRACT
Recent evidence has linked certain mammographic 
characteristics, including breast calcifications 
(Bcs) and mammographic density (MD), with 
atherosclerotic cardiovascular disease risk factors 
in women, but data are limited and inconsistent. 
We aimed to evaluate the association of MD 
and/or Bcs with hypertension, diabetes, and 
hypercholesterolemia in women ≥40 years of 
age. Through hospital electronic records, we 
retrospectively identified mammograms of non-
pregnant women aged ≥40 years and without breast 
cancer and retrieved reports and relevant data. 
MD and Bcs were recorded; risk factor status was 
diagnosed based on treatment profile and clinical 
and laboratory data. In total, 1406 women were 
included. MD was inversely related to hypertension, 
diabetes, hypercholesterolemia, triglyceride levels, 
age, and body mass index (BMI) (p value for 
trend <0.001). Bcs were positively associated with 
hypertension, diabetes, hypercholesterolemia, age, 
BMI, and elevated creatinine (p<0.05). Controlling 
for age and BMI, MD category A (MD-A) was 
independently associated with hypercholesterolemia; 
Bcs were independently associated with diabetes. 
Combining MD-A with Bcs did not increase the 
odds significantly. Analysis for additive interactions 
revealed a significant interaction between MD-A 
and BMI, increasing the odds of hypertension, and a 
trend for increased odds of diabetes by adding MD-
A and/or Bcs to BMI. Decreased MD and presence 
of Bcs are associated with hypertension, diabetes, 
and hypercholesterolemia in women ≥40 years 
of age. MD-A may represent a new obesity index 
independently associated with hypercholesterolemia 
and additive to hypertension risk. Bcs are 
independently associated with diabetes. Combining 
MD and Bcs did not improve the odds significantly, 
which may reflect mechanistic differences.

INTRODUCTION
Recent evidence has linked some breast tissue 
components as viewed on mammographic 

Significance of this study

What is already known about this subject?
	⇒ There is an increasing interest in extending 
the benefits of screening mammography 
to include cardiovascular disease (CVD) 
screening and risk stratification.

	⇒ Studies favor an association between 
breast arterial calcifications and CVD and 
CVD risk factors.

	⇒ Few studies examined the association of 
other breast tissue components including 
mammographic density (MD) with CVD or 
CVD risk factors.

What are the new findings?
	⇒ We evaluated and compared the 
associations of MD and benign breast 
calcifications (Bcs) with hypertension, 
hypercholesterolemia, and diabetes in 
women ≥40 years of age.

	⇒ Both MD and Bcs were significantly 
associated with these three risk factors.

	⇒ Controlling for age and body mass index 
(BMI), Bcs were independently associated 
with 1.4-fold increased odds of diabetes.

	⇒ MD category A was independently 
associated with 1.6-fold increased odds of 
hypercholesterolemia, and when added to BMI 
more than doubled the odds of hypertension.

	⇒ MD category A is related to increased BMI 
and parallels its association with the risk 
factors, and may represent a new obesity 
index in women ≥40 years of age.

How might these results change the focus 
of research or clinical practice?

	⇒ The additional information gained from the 
mammogram regarding CVD risk factors 
may identify opportunities for targeted 
atherosclerotic CVD risk factor screening, 
early treatment, and prevention, and add 
to CVD risk stratification among women 
≥40 years of age.

http://jim.bmj.com/
http://orcid.org/0000-0002-5145-0648
http://crossmark.crossref.org/
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examinations with atherosclerotic cardiovascular disease 
(CVD) risk factors in women.1 Among those, benign breast 
calcifications (Bcs) are better studied, although data remain 
limited.2 However, mammographic examinations report 
on other breast tissue characteristics that remain underex-
plored in that regard. In particular, mammographic density 
(MD), which classifies breast composition according to the 
amount of fatty and fibroglandular tissue,3 has been exten-
sively studied in relation to breast cancer risk,4 but its asso-
ciation with other vital issues related to women’s health, 
particularly CVD health, remains to be explored.

Since a majority of women who are 40 years of age or 
older undergo mammography annually for screening for 
breast cancer, further evaluation of mammogram images 
may provide additional information regarding important 
CVD risk factors. The additional details may provide 
insights regarding screening and prevention of CVD risk 
factors, and CVD risk stratification at no extra cost or radia-
tion, and increase the test yield.1 In view of the shortage and 
inconsistency of available data, this study aimed to evaluate 
the association of MD and Bcs individually and combined 
with the risk of hypertension, diabetes, and hypercholester-
olemia in a large population of women ≥40 years of age. 
The association of MD and Bcs with other lipid parameters, 
including triglycerides and high-density lipoprotein choles-
terol (HDL-C), was also evaluated.

METHODS
Study design and patient population
Women who underwent a mammogram at King Abdullah 
bin Abdulaziz University Hospital, Riyadh, Saudi Arabia, 
from March 2017 to March 2020 were retrospectively 
identified through the hospital database. Participants were 
considered eligible if they were ≥40 years of age and had 
determinable blood pressure (BP), cholesterol, or glycemic 
status from the electronic hospital records. The exclusion 
criteria were breast cancer, uninterpretable images, and 
pregnancy. If a participant had multiple mammograms 
over the years, the most recent or the one with the most 
complete data of interest was included.

Data collection and diagnostic criteria
For the diagnosis of hypertension, hypercholesterolemia, 
and diabetes, an electronic search was performed to retrieve 
participants’ medications and relevant investigation results 
(fasting lipid profile, fasting or random blood sugar (FBS 
or RBS), and hemoglobin A1c (HbA1c)). For BP data, a 
manual search for non-emergency, outpatient BP readings 
was performed. Women’s age, height and weight for body 
mass index (BMI) calculation, and creatinine levels were 
also recorded. Only results within 1 year of the mammo-
gram date and the closest (if multiple) were included.

Participants were identified as hypertensive if they were 
receiving antihypertensive medications or their BP reading 
met the thresholds for hypertension,5 and normotensive if 
the untreated BP was <130/80 mm Hg. Hypercholesterol-
emia was diagnosed if the participant was receiving statin 
therapy or had a fasting low-density lipoprotein choles-
terol (LDL-C) ≥4.9 mmol/L6; its absence was indicated by 
untreated LDL-C level <4.9 mmol/L. Diabetes was diagnosed 
if the participant was receiving antidiabetic medications 

or had at least one FBS, RBS, or HbA1c level meeting the 
diagnostic criteria for diabetes (FBS ≥7.0 mmol/L, RBS 
≥11.1 mmol/L, or HbA1c ≥6.5%),7 while euglycemia was 
indicated by untreated euglycemic indices. The records of 
the participants who were receiving only a small dose of a 
beta-blocker, ACE inhibitor, angiotensin receptor blocker, 
metformin, or a glucagon-like peptide-1 receptor agonist 
were searched for indications. If the indications were other 
than hypertension or diabetes, they were classified based on 
their BP and blood sugar index results.

MD category was recorded as defined by the American 
College of Radiology’s Breast Imaging Reporting and Data 
System (Fifth Edition): category A (MD-A): almost entirely 
fatty breast tissue; B (MD-B): scattered fibroglandular densi-
ties; C (MD-C): heterogeneously dense breast tissue; and D 
(MD-D): extremely dense.8 The presence or absence of Bcs was 
also noted and these were classified according to size as micro-
calcifications (≤2 mm) and macrocalcifications (>2 mm).9

Statistical analysis
All data obtained were recorded on Excel spreadsheets and in 
SAS 9.4. Continuous variables are reported as mean and SD or 
median and IQR, as appropriate, while categorical variables 
are expressed as frequencies with percentages. Statistical signif-
icance was defined as p<0.05. Logistic regression adjusted for 
age and BMI was used to examine the association between 
major CVD risk factors (BP status, hypercholesterolemia, and 
diabetes status) and participant characteristics (MD-A vs non-
MD-A, and presence of Bcs) in the entire cohort. We then 
further conducted an analysis adjusted for age and stratified by 
obesity status (BMI >30 kg/m2). A saturated logistic regression 
model that included all two-way and three-way interactions 
between MD, Bcs, and obesity was used to estimate the associ-
ation in each stratum defined by the combination of these three 
variables. The results are presented as ORs and their 95% CIs.

RESULTS
Selection of the study participants
In total, 1406 women met the study criteria (figure  1). 
Among these, 32 were receiving small doses of beta-
blockers, ACE inhibitors, or angiotensin receptor blockers 
for indications other than hypertension (palpitations, coro-
nary artery disease (CAD), or renal disease); they were 

Figure 1  Selection of the study participants.
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analyzed according to their BP values. Another 83 were 
receiving metformin or liraglutide for polycystic ovary 
syndrome, obesity, or pre-diabetes and were analyzed 
according to their glycemic parameters. These two groups 
were evenly distributed among the MD and Bcs categories.

Baseline characteristics of the participants
The baseline characteristics of the study population are 
displayed in table 1. The mean age was 53.8 years. Overall, 
8.9% had MD-A, and 38.8%, 47.7%, and 4.6% had MD-B, 
MD-C, and MD-D, respectively. Bcs were detected in 20%. 
Approximately 55.3% and 38.6% had stage 1 and stage 
2 hypertension, respectively. Hypercholesterolemia was 
observed in 48.1% of patients and 32.3% had diabetes. The 
results of HDL-C and triglycerides are displayed.

Relationship between MD and Bcs and the studied 
variables
The relationship between MD and Bcs and the studied 
variables is shown in table  1. Significant negative trends 
were detected between MD category and participants’ age, 
BMI, hypertension, hypercholesterolemia, diabetes, and 
mean triglyceride level (p<0.001). Those in the lowest 
MD category (MD-A) were older and had greater BMI and 
risk factor prevalence (hypertension: 69.9%, hypercho-
lesterolemia: 65.4%, and diabetes: 43.6%). There was no 
significant difference in HDL-C (mean or <1.3 mmol/L), 
hypertriglyceridemia (triglycerides ≥2 mmol/L), or creati-
nine level between the four MD categories.

In the case of Bcs, the presence of any Bcs was associ-
ated with increasing age (p<0.001), BMI (p=0.043), 
hypertension (p=0.008), hypercholesterolemia (p=0.016), 
diabetes (p<0.001), elevated creatinine (p<0.001), and 
mean triglyceride level (p=0.021), but not triglycerides 
≥2 mmol/L or HDL-C measures. When Bcs were stratified 
according to size, significant positive trends for increased 
prevalence of hypertension (p=0.012), hypercholesterol-
emia (p=0.010), and diabetes (p<0.001) with increasing 
Bcs size were detected. Bcs were more prevalent in women 
with MD-D. A significant positive trend between increasing 
MD and Bcs was detected (p=0.006). The distribution 
of MD and/or Bcs per obesity status in the study popula-
tion and the distribution of the studied risk factors among 
participant characteristics and among all participants with 
the same risk factor are shown in figure 2.

The evaluation of the association of MD and/or Bcs with 
the studied risk factors after adjustment for BMI and age is 
shown in figure 3. Neither MD-A nor Bcs individually or 
combined was independently associated with hypertension 
risk. Conversely, the odds of hypercholesterolemia were 
significantly increased in women with MD-A (OR 1.60, 
95% CI 1.00 to 2.54, p=0.048), and the presence of any 
Bcs independently increased the odds of diabetes (OR 1.4, 
95% CI 1.01 to 1.94, p=0.043).

Evaluation for additive interactions between MD-A and/
or Bcs with obesity
Further assessment for additive interactions between MD-A 
and/or Bcs with obesity on the odds of the three risk factors, 
with adjustment for age, is shown in figure 4. Compared 
with non-obese women with non-MD-A densities and no 

Bcs (the reference), obese women with non-MD-A densities 
and no Bcs (obese only) had significantly increased odds of 
hypertension (OR 2.09, 95% CI 1.6 to 2.74, p<0.001). The 
addition of MD-A to obesity increased the odds of hyper-
tension significantly more than obesity alone (OR 5.37 
compared with 2.09, p=0.005). The addition of calcifica-
tion to obesity did not increase the odds of hypertension 
compared with obesity only (OR 2.27 compared with 2.09, 
p=0.686). Conversely, the addition of both Bcs and MD-A 
to obesity decreased the odds of hypertension compared 
with MD-A and obesity, although this was statistically insig-
nificant (OR 5.09 compared with 5.37, p=0.949).

With regard to hypercholesterolemia, obese women with 
non-MD-A densities and no Bcs (obese only) had increased 
odds for dyslipidemia compared with the reference (OR 
1.36, 95% CI 1.01 to 1.84, p=0.041). The addition of 
MD-A to obesity increased the odds of hypercholesterol-
emia compared with the reference (OR 2.22, 95% CI 1.20 
to 4.11, p=0.011) but not compared with obesity only (OR 
2.22 compared with 1.36, p=0.115). Neither the addition 
of Bcs nor Bcs and MD-A was associated with a significant 
increase in the odds of hypercholesterolemia compared 
with the reference.

In the case of diabetes, the odds of all four compar-
isons were significantly higher than the reference, with a 
tendency for a graded increase. However, compared with 
the odds of obesity only, the addition of MD-A to obesity 
did not significantly increase the odds of diabetes (OR 2.80 
compared with 2.59, p=0.797). Conversely, the addition 
of Bcs or Bcs and MD-A to obesity resulted in trends for 
increased odds of diabetes compared with obesity only (OR 
3.56 compared with 2.59, p=0.129 and OR 5.02 compared 
with 2.59, p=0.362, respectively), but they did not reach 
statistical significance.

DISCUSSION
The results of this study show that in women ≥40 years of 
age, both MD and Bcs can be linked to the risk of hyper-
tension, diabetes, and hypercholesterolemia, but with 
variable associations and strengths. A significant inverse 
trend between MD category and the three risk factors was 
observed, with women falling in the lowest category or 
MD-A having the highest prevalence. After adjustments for 
BMI and age, MD-A was independently associated with a 
1.6-fold increase in the odds of hypercholesterolemia. No 
independent association was observed with hypertension or 
diabetes. Similarly, the presence of any Bcs was associated 
with an increased prevalence of the three risk factors, with 
a graded increase with increased Bcs size. Controlling for 
BMI and age, Bcs were independently associated with a 1.4-
fold increase in the odds of diabetes.

Analysis for additive interactions detected more than 
doubling of the odds of hypertension by the addition of 
MD-A to obesity compared with obesity only and a statis-
tically insignificant increase in the odds of hypercholes-
terolemia. The addition of Bcs to MD-A and obesity did 
not further increase the odds of hypertension or hyper-
cholesterolemia significantly. Conversely, the addition of 
MD-A, Bcs, or both to obesity resulted in a tendency for 
a graded increase in the risk of diabetes; however, this did 
not reach statistical significance, which may be due to the 
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small number of participants with this cluster. These find-
ings add to the value of the mammogram in women’s health 
and support personalized patient–provider discussions of 
the mammogram findings1 beyond breast cancer risk. If Bcs 
or reduced MD, particularly MD-A, is detected, screening 
for CVD risk factors, if not already attempted, should take 
place and closer follow-up and intensification of healthy 
lifestyle changes should be advised.

Association of MD-A with the studied CVD risk factors
In this study, we evaluated the associations of MD from 
a metabolic perspective, while most previous literature 

reported from a breast cancer risk point of view.10 11 We 
observed that MD-A was closely related to increased BMI, 
and both were related in a similar manner to the studied 
risk factors. This parallel relationship of MD-A and BMI 
with the risk factors suggests that MD-A or increased breast 
adiposity may represent a new non-anthropometric obesity 
or body fat distribution index12–14 that can be linked to 
atherosclerotic risk factors among women. Although obesity 
contributes directly to incident CVD risk factors, it is the 
regional body fat distribution, which is often sex-related, 
that is largely responsible for the observed differences 
in risk profiles.15 16 Breast adipose tissue is an endocrine 
organ that secretes adipokines, cytokines, chemokines, and 
growth factors.17 Women with increased body fat exhibit 
greater breast inflammation with higher levels of circulating 
metaboinflammatory factors,11 and greater expression of 

Figure 2  Distribution of MD-A and/or Bcs per obesity status in the study population and distribution of the studied risk factors among 
participant characteristics and among all participants with the same risk factor. The presence of MD-A and/or Bcs, although more 
commonly observed among obese women, represented <10% and <20% of the non-obese and obese populations, respectively. Bcs, benign 
breast calcifications; MD-A, mammographic density A.

Figure 3  OR for the studied risk factors per mammographic 
density and breast calcifications with adjustment for body 
mass index and age. *n is only 16 for hypertension, 13 for 
hypercholesterolemia, and 12 for diabetes mellitus. CVD, 
cardiovascular disease; MD, mammographic density; MD-A, 
almost entirely fatty breast tissue; MD-B, scattered fibroglandular 
densities; MD-C, heterogeneously dense breast tissue; MD-
D,extremely dense.

Figure 4  OR of the studied risk factors per MD-A and/or Bcs 
added to obesity, with adjustment for age. Bcs, benign breast 
calcifications; CVD, cardiovascular disease; MD-A, mammographic 
density A.
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adipogenic and proinflammatory genes is detected in the 
breast adipose tissue of obese women compared with non-
obese women.18

Limited available evidence has focused on the association 
of MD with the metabolic syndrome cluster10 19–23 rather than 
individual CVD risk factors. Inconsistencies in the results are 
noted, likely due to the small number of participants,10 21 24 
inclusion of variable age groups (premenopausal,22 post-
menopausal,21 or both19), and multiple ethnicities.10 24 
However, available data, in similar-aged populations, have 
hinted of an inverse association between MD and metabolic 
syndrome, particularly atherogenic lipid profiles, which 
supports our observations. In a cross-sectional study from 
Thailand involving 713 women ≥40 years of age, an inverse 
association between metabolic syndrome and per cent MD 
was noted, and after controlling for BMI the inverse associ-
ation remained with triglycerides.23 Tehranifar et al,24 in a 
study involving 191 women 40 years of age or older, found 
that only a history of hypercholesterolemia was inversely 
associated with per cent density and dense area. Having 
multiple metabolic conditions was also associated with 
lower density. In another study by the same group, however, 
no association between BMI-adjusted per cent density and 
metabolic syndrome or its components was detected in a 
similar-aged population, apart from HDL-C, which was 
associated with increased density.10 Conversely, in a study 
involving 364 premenopausal Chilean women, no asso-
ciation between metabolic syndrome and absolute dense 
volume was found; however, triglycerides were related to 
higher absolute dense volume.20 In the largest study to date, 
involving 73,974 Korean women, metabolic syndrome and 
its components were associated with dense breasts (MD-D) 
in premenopausal women, while in both premenopausal 
and postmenopausal women high blood glucose and insulin 
resistance were positively associated with dense breasts.22 
Our findings on MD have validity; the distribution of MD 
categories25–27 in this study and the inverse relation between 
MD and age and BMI25 27–29 are consistent with the available 
literature. Further, the registered prevalence of the studied 
risk factors is in keeping with reports from Saudi Arabia and 
the world.5 30 31 The relation between MD-A and the three 
risk factors is in harmony with what is anticipated from its 
established association with BMI.

The observed association of MD-A with hypercholester-
olemia confirms earlier reports hinting at an association.23 24 
The stronger association in the case of hypercholesterol-
emia compared with the other risk factors may be explained 
by the fact that hypercholesterolemia is a classic character-
istic of obesity32 and is the most common obesity-related 
comorbidity, followed by hypertension and diabetes.33 It 
is well established that changes in body fat depots signifi-
cantly impact plasma lipoprotein composition and concen-
trations.32 The independent association of MD-A with 
hypercholesterolemia suggests that MD-A may increase 
cholesterol levels through metabolic pathways that are not 
related to obesity. Evidence from bariatric surgery studies 
has shown that the metabolic effects of bariatric surgery on 
the breast parenchyma and MD are independent of absolute 
BMI reduction, suggesting the existence of such pathways.34 
While no similar mammographic data exist for comparison, 
the independent association of hypercholesterolemia with 
other obesity indices supports our findings.35

In the case of hypertension, the significant additive inter-
action between MD-A and BMI is in accordance with other 
investigators’ observations that the combination of obesity 
indices and BMI yields the highest risk of incident hyperten-
sion compared with each measure alone.36 37 Unlike waist 
circumference,14 however, MD provided an additive but 
not independent association with hypertension. Conversely, 
on the other end of the spectrum, increased gluteofemoral 
adiposity decreases metabolic disease prevalence.14 38 It 
may be postulated that MD-A is an intermediate between 
the two other phenotypes. Breast adipose-derived stem 
cells exhibit greater immunomodulatory and antioxidative 
capabilities than their abdominal counterparts.39 There 
are no comparisons with gluteofemoral adipose cells at 
present. The association of MD-A with hypertension and 
hypercholesterolemia adds to the present knowledge of the 
differences in obesity-associated hypertension and hyper-
cholesterolemia in men and women, which is of immense 
clinical importance.40 41

The association of MD-A with diabetes was less 
pronounced. Obesity and obesity indices have strong asso-
ciations with diabetes42; in this study, however, we did not 
detect an independent association between diabetes and 
MD-A and only a trend for increased odds of diabetes was 
observed by the addition of MD-A to obesity. This may be 
due to the fact that diabetes, unlike the other studied risk 
factors, has a dual effect on MD, causing both reduced and 
increased MD,43 thereby compromising the significance of 
the association. Increases in MD have been linked to diabetes 
per se,22 44 its complications,45 and insulin therapy.43

Association of Bcs with the studied CVD risk factors
Although we evaluated benign Bcs in general, which may 
have various etiologies,9 women with diabetes tend to 
develop breast arterial calcifications (BACs), which involve 
the medial layer of the arterioles.1 46 The observed predic-
tors of Bcs in this study and the independent association 
with diabetes are in accordance with current literature on 
BACs.1 While all major CVD risk factors have been linked 
to the development/presence of arterial calcifications, 
diabetes appears to be the most important predisposing 
factor,47 which is in accordance with the study findings.

The present evidence of the association of BACs with 
CVD risk factors is indirectly derived from studies evalu-
ating its association with CVD and reproductive factors in 
addition to CVD risk factors.48 49 A recent meta-analysis 
involving studies that assessed the association of BACs 
with CAD found that BACs were positively associated 
with diabetes, hypertension, and hypercholesterolemia. 
When only good-quality studies were included, the asso-
ciation with hypercholesterolemia became insignificant.48 
In another meta-analysis, when good-quality and multivari-
able adjusted studies were included, ORs of 1.56 (95% CI 
1.32 to 1.83) and 1.73 (95% CI 1.39 to 2.15) were detected 
for diabetes, respectively. No independent association with 
hypertension or hypercholesterolemia was observed.49 
Our results are in accordance with these meta-analyses 
and support them. This study, however, directly assessed 
the association of Bcs with the risk factors and was not 
subject to the methodological heterogeneity and selection 
bias that may occur from the inclusion of variable studies 
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in meta-analyses.48 49 Additionally, to the best of our knowl-
edge, Bcs have never been evaluated in comparison with or 
in addition to MD.

Association of MD-A and Bcs combined with risk factors
We observed no further increase in the odds of the risk 
factors by the addition of Bcs to MD-A and obesity, except 
for a tendency for increased odds of diabetes. While this 
may be due to the small number of participants with these 
characteristics, asynergy in the mechanisms behind the asso-
ciation of MD-A and Bcs with the risk factors is another 
potential explanation. The increased prevalence of Bcs in 
women with increased MD supports this theory.

The association of adiposity with the three studied risk 
factors is well established. Obesity contributes directly 
to the occurence of hypertension, diabetes, and dyslipid-
emia,16 and it may be speculated that a similar association 
occurs in the case of MD-A. Conversely, the association 
of arterial calcifications with CVD risk factors varies. 
Although hypertension, hypercholesterolemia, and diabetes 
have been associated with arterial calcifications, this rela-
tion is not consistent across all vascular beds and for men 
and women.50 In the case of BACs, an association with 
diabetes is reported but not with obesity, hypertension, or 
dyslipidemia.49 At the molecular level, the pathogenesis 
of arterial calcifications involves multiple biological path-
ways including those related to inflammation, apoptosis, 
disruptions of calcium phosphate homeostasis, extracel-
lular matrix degeneration, and genetic aberrations, and 
the initial drivers remain unclear.46 Similarly, obesity has 
a complex pathogenesis and exhibits heterogeneity in the 
pathways and mechanisms by which it leads to adverse 
health outcomes.16 While some overlap in the pathways of 
adiposity and arterial calcifications may exist, their effects/
associations with the studied risk factors remain distinct. 
It may be that the association of MD-A with hypertension 
and hypercholesterolemia is a causal one emanating from 
its relation to obesity, while Bcs are a consequence of the 
inflammatory state commonly associated with insulin resis-
tance and diabetes.47 The observed tendency for increased 
odds of diabetes by the addition of both Bcs and MD-A 
to obesity is likely due to its strong association with both 
obesity42 and Bcs.47

CONCLUSION
We found that both MD and Bcs are significantly associated 
with atherosclerotic CVD risk factors. In particular, MD-A 
was independently associated with hypercholesterolemia 
and additive to BMI increasing hypertension risk and may 
represent a new obesity index in women. Bcs were inde-
pendently associated with diabetes. These findings have 
clinical value. Since a majority of women above 40 years 
of age undergo mammography annually for breast cancer 
screening, additional information gained from the mammo-
gram may identify opportunities for targeted atherosclerotic 
CVD risk factor screening, early treatment, and prevention, 
and add to CVD risk stratification among them.
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