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Abstract

Background: Mammographic breast density has been identified as an independent risk factor for breast cancer,
and legislation has been introduced that mandates disclosure of density on mammography.

Methods: Retrospective review of adult women who were identified as having dense breasts on an otherwise
normal mammogram during the years 2014 (pre-legislation) and 2016 (post-legislation) survey study of the 2016
cohort.

Results: Of 121 survey respondents, only 47.1% (n=57) reported that they understood that dense breasts are a
risk factor for breast cancer while 90.9% (n=110) reported that they understood dense breasts could be normal. In
total, 18.2% (n=22) reported they experienced anxiety or stress because of the notification of dense breasts but only
53.7% (n=65) of respondents discussed these findings with a physician. Ultimately, 93.3% (n=113) stated they
believed that women should be notified of breast density. Patients were older in the 2014 group (mean 61.4
years=11.4) than 2016 (mean 57.0 years=10.7, p<0.0005). Conversely, more breasts were classified as dense in
2014 than 2016 (38.4% vs. 28.5%, p=0.012). Having an additional ultrasound following mammogram finding of
dense breasts was also higher in 2014 (3.3% vs. 1.0% in 2016, p=0.089).

Conclusion: Our study was limited by small sample size but suggests that women can experience stress or
anxiety related to the disclosure of breast density and may not fully understand the ramifications. Further research is
needed in the effect of this legislation and recommendations for the management of these patients.
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Background
It is well known that breast cancer is one of the most common

cancers and the second leading cause of death in American women.
There is much research regarding risk factors and appropriate
screening for breast cancer, but mammography remains the gold
standard for screening [1]. Unfortunately, mammogram is not perfect.
There are some populations in which mammogram is less sensitive and
has been found to be highly variable [2,3].

One particularly important population for which mammogram is
less effective is women with dense breast tissue. Density makes
interpretation of mammogram more difficult, and sensitivity for
detection of cancer decreases from 98% in women with fatty breast
parenchyma to 36% in women with dense breasts [2,3].
Mammographic breast density has also been identified as an
independent risk factor for the development of breast cancer [4,5].
Breast density is inversely related to age and BMI [6-8]. Density on
mammography is determined based on a standardized classification
system using the American College of Radiology’s Breast Imaging
Report and Data System (BI-RADS). The categories include, “almost
entirely fat (class A),” “scattered fibroglandular densities (class B),”
“heterogeneously dense (class C),” and “extremely dense (class D)” [9].

Given the large population affected and the wealth of research and
financial support for breast cancer, numerous laws have been enacted
focusing on prevention. The Mammography Quality Standards Act
(MQSA) was passed and amended over a decade ago; and was created
to ensure that mammography facilities meet quality standards and that
patients are provided with a written report of the findings in language
the patient can understand [10]. In the last decade, multiple states have
also introduced legislation that requires addition disclosure of
mammography findings: density of breast tissue. In the state of
Michigan, this was signed into law on January 10, 2015 and became
effective on June 1, 2015. The law requires the following information to
be provided to the patient: disclosure of dense breast tissue and its
increased risk for breast cancer, information that dense breast tissue
may obscure mammography findings and that woman should talk to
their physicians regarding this information and the potential for
further screening. This applies to women from class C
(“heterogeneously dense”) or class D (“extremely dense”) by previously
described BI-RADS classification. As of 2018, there are over 30 states
that have mandatory notification laws and additional states with
legislation pending [11].

There are multiple issues regarding the disclosure of this
information to patients. The prevalence of heterogeneously dense or
extremely dense breast tissue in American women is approximately
43.3%, inversely related to age and BMI [12]. This means that almost
half of women undergoing a screening mammography will receive the
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density notification. There is no research reviewing the effect of this
new legislation on patients and limited research on change in practice
after this finding. Breast density reporting can be misleading due to
high inter-radiologist variability and lack of concordance between BI-
RADS class reported and actual measured percent density of the breast
[13]. Studies suggest that the percentage of mammograms reports as
dense slightly decreases after enactment of these laws, but ultimately
returns to pre-legislation percentages within 10 months [14].

Of particular importance to the healthcare provider, there is
currently no consensus regarding the need for supplemental imaging
and what imaging modality to use for women with dense breast tissue
[10]. Potential supplemental modalities include Digital Breast
Tomosynthesis (DBT), Contrast-Enhanced Digital Mammography
(CE-DM), Hand-Held Ultrasound (HHUS) or Automated US (ABUS),
Molecular Breast Imaging (MBI), Magnetic Resonance Imaging (MRI),
and abbreviated-MRI. Certain studies have argued that molecular
breast imaging (using 99mTc-sestamibi) would be the ideal supplement
to mammography in dense breasts [15-17]. Others present arguments
for three-dimensional automated breast US [18]. However, some of the
large studies are funded by companies supporting the imaging
modality [18]. Other literature argues that supplemental imaging in
this population increases the detection of cancer, but also significantly
increases the false positive rate [19,20]. Others indicate increased cost
and benign biopsy rates with supplemental imaging, but increased
cancer detection rate and lower cost per cancer detection [16].

We undertook a two-part research project assessing the impact of
this legislation in our community. First, we completed a survey study
evaluating patient perceptions after receiving notification of dense
breasts on screening mammography. Subjects included in the survey
included women had an otherwise normal mammogram in 2016, but
because of legislation were notified that they have heterogeneously or
extremely dense breast tissue. To evaluate a change in practice
following this legislation, we retrospectively reviewed charts of two
cohorts (random samples from 2014 versus 2016) to identify rates of
supplemental imaging or intervention performed. We hypothesized
that the notification of dense breast tissue in women following normal
screening mammography can be distressing to this population and
would result in increased rates of additional imaging and intervention.

Materials and Methods
Saint Joseph Mercy Oakland (SJMO) hospital is a 443-bed

community teaching hospital located in Pontiac, Michigan. There are
approximately 18,500 screening mammography performed each year
at our institution, of which approximately 40% will be reported to have
dense breasts [12]. This results in a potential sample size during one
year of 7,400 subjects, so we chose a random sample of the population
in order to make this study more feasible. We used a standard Krejcie
and Morgan table for determining sample size of a known population
created in 1970 (for a population of almost 8,000 the random sample
would be 367 women).

Research plan is shown in Figure 1. Survey study included an
informed consent and simple survey of 2016 sample of adult women (≥
18 years of age) who had a normal mammogram during at Saint
Joseph Mercy Oakland hospital, and were identified as having
heterogeneously or extremely dense breast tissue. The survey was pre-
tested on a sample size of >5 volunteers from similar demographics to
target population, and adjustments were made. The final survey was
sent via email or traditional mail to the subjects (Figure 1).

Figure 1: Research plan breakdown by the numbers.

We completed a retrospective review of women with dense breasts
identified on mammogram in the year 2014 compared to the year
2016. Data collected from electronic medical records included age,
race, mammogram findings, additional imaging ordered following
mammography, any biopsy or additional surgical intervention
following mammography, and complications. After 367 women with
dense breasts were identified, exclusion criteria were applied to the
population. Exclusion criteria included: women <18 years of age,
women with a known abnormality or newly diagnosed abnormality on
mammogram, and women with a history of breast cancer or known
genetic mutation predisposing them to breast cancer. These criteria
were selected to identify women with any increased risk of breast
cancer or more likely to experience stress or distress given the
notification of these findings.

Data was collected from electronic medical records or survey study
and descriptive statistics were calculated. Associations between
categorical variables were made with Chi-square. Differences between
groups on continuous variables were examined using the student’s t-
test. P-values <0.05 were considered statistically significant. Analyses
were conducted using SPSS version 22 software.

Results
There were 131 survey respondents, average age 56.5 years (Figure

2). Of respondents, 83.2% (n=109) stated their mammogram results
were clearly written and understandable, 11.4% (n=15) were unsure or
neutral, and 4.6% of respondents disagreed (n=6). The majority of
respondents (91.6%, n=120) understood that dense breast tissue can be
a normal finding and 91.6% (n=120) understood that dense breasts can
make mammogram more difficult to interpret. However, only 47.3%
(n=62) of respondents understood that dense breast is a risk factor for
breast cancer (despite this information being a part of the notification
received on mammogram due to this legislation). In addition, 38
respondents (or 29%) reported that she did not understand that dense
breasts were a risk for breast cancer, and 31 respondents (23.7%) were
unsure.

Citation: Zipple MK, Rahbar S, Kirby A (2018) The Effect of Legislation Requiring Notification of Patients with Mammographically Dense Breasts.
J Women's Health Care 7: 438. doi:10.4172/2167-0420.1000438

Page 2 of 5

J Women's Health Care, an open access journal
ISSN:2167-0420

Volume 7 • Issue 3 • 1000438



Figure 2: Survey respondent results, reported in percentage (%) of total sample size. Q1: The written report of my mammogram findings was
clearly written in terms that I could understand. Q2: I understand that having dense breast tissue can be a normal finding. Q3: I understand
that having dense breast tissue can make interpretation of mammogram more difficult. Q4: I understand that having dense breast tissue is a
risk factor for breast cancer. Q5: I discussed my breast density results with my physician. Q6: I had further imaging or testing because of my
mammogram findings. Q7: The notification of my breast density caused me stress and/or anxiety. Q8: I believe that women should be notified
of their breast density.

Only 54.2% (n=71) of respondents discussed these mammogram
results and density notification with a physician (38.2% or 50%
responded no, while 7.6% or 10% responded unsure or not applicable).
In terms of supplemental imaging or intervention, 31.8% (n=42) of
respondents stated they had further testing because of mammogram
results. Of note, 17.6% (n=23) of respondents stated that notification of
breast density caused stress and/or anxiety; however, the vast majority
of respondents (93.9%, n=123) stated that they believed women should
be notified of their breast density. Only one respondent (0.8%) stated
that women should not be notified of their breast density; seven
respondents (5.3%) were unsure.

On retrospective review, there were 597 total subjects after inclusion
and exclusion criteria application (Table 1). There were 302 subjects in
2014 cohort, and 295 subjects in the 2016 cohort. Patients were older
in the 2014 group (mean 61.4 years=11.4) than 2016 (57.0 years=10.7,
p<0.0005). There were more Caucasians in 2014 (75.5%) than in 2016
(26.8%, p=0.019). Associations between year and other races were not
significant (p>0.05). Additionally, there was no statistically significant
difference in the incidence of obesity between the two cohorts (38.4%
n=94 vs. 41.4% n=99, p=0.5).

Variables 2014 2016 p-value

Sample Size n=302 subjects n=295 subjects  

Average Age 61.4 +/-11.4 (years) 57.0 +/- 10.7 (years) <0.0005

Race

White 75.5% (n=228) 66.8% (n=197) 0.02

Black 20.2% (n=62) 25.4% (n=75) 0.1

Hispanic 1.0% (n=3) 1.0% (n=3) 1

Asian 1.7% (n=5) 4.1% (n=12) 0.09

Other/Unknown 2.0% (n=6) 4.7% (n=14) 0.07

Obesity 38.4% (n=94) 41.4% (n=99) 0.5

Table 1: Demonstrates the sample size for each cohort and assesses variation in baseline characteristics.

More breasts were classified as dense in 2014 than 2016 (38.4% vs.
28.5%, Chi-square, p=0.012). Having an additional ultrasound
following mammogram finding of dense breasts was statistically higher

in 2014 (3.3% vs. 1.0% in 2016, Chi square, p=0.089). There was no
statistically significant difference in rates of additional MRI performed
between the two years, 2.3% in 2014 versus 0.7% in 2016 (n=7 and n=2
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respectively, p=0.177). Finally, when reviewing additional
“intervention” (defined as any biopsy or surgical procedure), there was
no difference between 2014 and 2016 (0.3% vs. 0.3%, 1 subject in each
group, p=1.0). There was a single patient identified with DCIS in the
2014 cohort, and no patients identified with an occult in situ lesion or
invasive carcinoma (Table 2).

Variables 2014 2016 p-value

Dense Breasts 38.4% (n=116) 28.5% (n=84) 0.01

*High risk 22.80% 15.90% 0.03

Additional US 3.3% (n=7) 1% (n=3) 0.09

Other testing 2.3% (n=7) 0.7% (n=2) 0.2

Additional intervention 0.3% (n=1) 0.3% (n=1) 1

Table 2: Comparison pre-legislation (2014) versus post-legislation
(2016).

Thus, there was no statistically significant difference in any of these
findings between the two cohorts (p>0.05). Of note, there was a
significant disparity between the survey findings and the retrospective
review, with 31.8% of women in the survey stated they had additional
testing after the finding of breast density.

Discussion
The survey findings highlight the potential risk of misunderstanding

in patients that are informed of breast density after mammogram. It
demonstrates that there is a lack of understanding on the part of
patients regarding the risk of mammographically dense breast tissue.
Though it is impossible to assess the full ramifications of these findings
given the retrospective and survey nature of the study, they are still
important to address. There is also an apparent lack of communication
between patient and physician regarding these findings, and a lack of
clarity in the management of these patients. As mentioned, further
research regarding supplemental imaging will be necessary for this
issue.

In regard to the disparity noted between the retrospective chart
review and the survey results, multiple factors likely contributed. For
example, the survey question did not designate either “imaging or
testing” and so may represent a reporting error. Additionally, there
may have been differences in the subject populations, given the
potential bias inherent in survey respondents (for example,
respondents may have a skewed “memory” of experience or
respondents who had additional intervention may have been more
likely to respond). Finally, there is potential for loss to follow up in the
retrospective review, as patients may have had additional supplemental
imaging at outside facilities, which would not have been retrievable on
retrospective review of SJMO electronic medical records.

The survey demonstrates that some women do experience stress
and/or anxiety related to the disclosure of dense breasts. Again, the full
ramifications of these results are impossible to assess in this study. It
may include distress regarding interactions with healthcare providers,
increased breast cancer risk, additional intervention (or lack thereof),
etc. Physicians and other healthcare providers who are unfamiliar with
this legislation and/or the risks associated with breast density may also
experience distress given the unclear management of these patients
(this factor is not assessed in this study). Additionally, a wide variety of

individuals from multiple disciplines will likely be impacted by the
distress of these patients (not just the patients themselves), from
increased referrals to breast surgeons for management to increased
volume at imaging centers for supplemental imaging.

On retrospective review, there was actually a decrease in the rate of
women identified as having dense breasts on mammogram after the
passing of legislation requiring disclosure of breast density on
mammogram. This is contrary to the finding that women were older in
the 2014 group (one would expect lower rates of dense breasts in an
older population 6-7). Though there were decreased rates of additional
ultrasound from 2014 to 2016, we would argue there were no major or
statistically significant changes in practice following this legislation at
our community hospital. Similar trends have been supported in some
literature, showing no major change in the percentage of breasts
categorized as dense after similar legislation [14]. Regardless of the
affect legislation, there remains significant inter-radiologist variability
in reading mammographic density at baseline [13].

Again, there is a growing variety of research on alternatives to
mammography being developed and recommended as supplemental
screening in women with dense breasts. This can be overwhelming for
providers, which may include primary care physicians and breast
surgeons alike. Unfortunately, there remains no standard for the
recommended alternative imaging in this patient population. Some
disadvantages to these supplemental methods include operator
dependence gadolinium exposure (MRI), cost (MRI, molecular breast
imaging, tomosynthesis), (US), lack of standardization (US), lack of
biopsy capability in the newer technologies (HHUS), etc.

Mammography remains the gold standard imaging modality in the
screening of breast cancer, and these discussed supplemental methods
do not replace mammography. Though not the main focus of this
discussion, we would be remiss not to examine the cost associated
issues with this topic. Many of the suggested alternatives to
mammography are more expensive than mammography, and so
creating guidelines to stratify women into higher risk groups for
screening with these alternative methods is paramount. Additionally,
the risk of false positive findings on more specific imaging modalities
can result in unnecessary interventions and loss of work time in
patients. As such, further research is needed to justify additional cost,
patient stress, provider visits, etc. by demonstrating a positive impact
including (but not limited to) decreased interval cancer rates and
decrease in the diagnoses of node-positive or stage II-IV cancers.

There are several limitations to this study including a single
institution study, sample size, sampling error and survey
generalizability. Unique characteristics of the patient population,
institutional standards regarding mammography referral, and provider
differences in decision-making and treatment may not make these
single institution findings generalizable to other organizations. The
small sample size may alter the statistical significance and results may
be different with a larger sample.

This is a retrospective study and results are subject to confounding
or missing data in chart review or database collection. Random
sampling in retrospective data collection may have resulted in
inadvertent skewing of data that could have altered the demographics
or results. There is also difficulty assessing causal and temporal
relationships. All of these limitations may impact the interpretation or
the generalizability of the results. Nonetheless, the data gathered from
this busy community teaching hospital helps confirm that further
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information is needed to address the management of this patient
population.

Additionally, there are inherent limitations to a survey study. There
is obvious risk of bias in respondents, restrictions in the accuracy of
retrospective subject reports, and bias due to ease/accessibility of
respondents. These limitations may affect the generalizability of the
survey. Although pre-testing was completed, the survey was not
further strengthened by pilot or other testing to establish validity or
reliability.

Conclusion
This study represents a unique but limited perspective on an

evolving topic in women’s health that will affect providers and patients
alike. Clearly, further research is needed regarding the implications of
this legislation, management of women with dense breasts on
otherwise normal mammogram, and the impact on the female
community. There a wide variety of options for supplemental imaging,
and decision making will ultimately depend on individual patient risk
stratification, surgeon experience, and hospital or regional resources.
Overall the repercussions of the legislation are still unfolding.
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