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BACKGROUND: As of 2019, 37 US states have breast
density notification laws. No qualitative study to date
has examined women’s perspectives about breast density
in general or by states with and without notification laws.
OBJECTIVE: Explore women’s knowledge and percep-
tions of breast density and experiences of breast cancer
screening across three states with and without notifica-
tion laws.
DESIGN: Qualitative research design using four focus
groups conducted in 2017.
PARTICIPANTS: Forty-seven women who had a recent
normal mammogram and dense breasts in registry data
obtained through the Breast Cancer Surveillance
Consortium.
APPROACH: Focus groups were 90 min, audio recorded,
and transcribed for analysis. Data were analyzed using
mixed deductive and inductive coding.
KEY RESULTS: Women reported variable knowledge
levels of personal breast density and breast density in
general, even among women living in states with a notifi-
cation law. A number of women were aware of the difficul-
ty of detecting cancer with dense breasts, but only one
knew that density increased breast cancer risk. Across all
states, very few women reported receiving information
about breast density during healthcare visits beyond be-
ing encouraged to get supplemental imaging or to pay for
new mammography techno logy ( i . e . , b reas t
tomosynthesis). Women offered more imaging or different
technology held strong convictions that these were “bet-
ter,” even though knowledge of differences, effectiveness,
or harms across technologies seemed limited. Women

from all states expressed a strong desire for more infor-
mation about breast density.
CONCLUSIONS: More research needs to be done to un-
derstand how the medical community can best assist
women in making informed decisions related to breast
density, mammography, and supplemental screening.
Options to explore include improved breast density noti-
fications and education materials about breast density,
continued development of personalized risk information
tools, strategies for providers to discuss evidence and
options based on risk stratification, and shared deci-
sion-making.
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BACKGROUND

Information continues to emerge on women’s health and risks
related to breast density and breast cancer. Dense breasts,
which are often classified as heterogeneously or extremely
dense breast tissue using the Breast Imaging Reporting and
Data System,1 are an independent risk factor, and one of the
strongest for breast cancer.2–4 Breast density, which is assessed
on a mammogram, may also mask breast cancer resulting in
reduced mammography performance.5, 6 Breast density was
not typically shared with women nor the increased risk it
confers until breast density legislation. Thus, women were
mostly unaware of their own breast density or how this may
affect their health.
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To overcome this gap in knowledge and awareness for
women, 37 (74%) states have passed breast density notifica-
tion laws. Connecticut was the first state to pass legislation in
2009 due to the work of advocacy groups, which mandated
notification of breast density for women undergoing mam-
mography.7 Since then, 36 additional states have passed noti-
fication laws but these vary in terms of the depth of notifica-
tion required and the understandability of the information
provided.8, 9 For instance, some states inform women of their
breast density category and others only inform women about
breast density in general but not their own breast density.10 In
addition, research on the actual dense breast notifications from
23 states revealed that readability scores were a mean 10.5
grade level and understandability scores were poor.9

With variable laws and notification requirements across
states, the impact on women’s knowledge and awareness is
also variable. A 2016 literature review of women’s knowledge
and awareness of breast density identified five cross-sectional
studies conducted in medical clinics or through online ser-
vices.11 Summary results indicated that women aged 40 years
and older have a moderate awareness of breast density, but a
low proportion knew their own breast density or had knowl-
edge about breast density’s influence on breast cancer risk and
detection. Only one qualitative study12 has examined women’s
perspectives about breast density knowledge, notification let-
ters, and recommendations. Klinger et al.12 evaluated
women’s and clinicians’ perspectives on breast density in an
urban hospital setting in Boston. Results from focus groups
indicated that women had little knowledge of the breast den-
sity notification laws. Women reported they preferred notifi-
cation and discussion from sources that they trusted.12 No
qualitative study to date has examined women’s perspectives
about breast density in general or by states with and without
breast density notification laws.

OBJECTIVE

To address this gap, we conducted a qualitative study to
explore women’s knowledge and perceptions of breast density
and experiences of breast cancer screening in relation to breast
density. We included women across three states with varying
notification laws, to understand women’s knowledge, compre-
hension, desires, and concerns regarding breast density.

DESIGN

We conducted a qualitative study as part of a larger study on
breast density being conducted by the Breast Cancer Surveil-
lance Consortium (BCSC).13 The BCSC is a network of breast
imaging registries that link breast imaging data from
community-based radiology facilities to state, regional, or
Surveillance, Epidemiology, and End Results cancer registries
and pathology databases. We conducted the study in 2017
through three BCSC registries in three states which differed

in their state-mandated breast density notification laws. The
first state (Washington) had no notification law at the time of
the focus groups. The second state (California) had a law
enacted in 2013 where breast density notifications indicate if
a woman has dense breasts but not which category of breast
density and also notifies her that density is an independent risk
factor for breast cancer. The third state (North Carolina) had a
law enacted in 2014 where breast density notifications indicate
if a woman has dense breasts, which category of breast density
she has (heterogeneous or extremely dense), that density may
make it more difficult to identify abnormalities or cancer
(masking), and that it is an independent risk factor for breast
cancer.14

Each registry received institutional review board approval
for recruitment and consent into the study. All procedures were
Health Insurance Portability and Accountability Act
compliant.

PARTICIPANTS

The three participating BCSC registries identified potential
women in their own registry. Eligible women were those aged
40–80 years who had a digital screening mammogram with a
normal result in the previous 12 months and were identified to
have heterogeneously or extremely dense breasts, as defined
by radiologists’ reporting using the Breast Imaging Reporting
and Data System density categories.1Women were excluded if
they had previously been diagnosed with breast cancer. Sam-
pling was also set to try and recruit women who had or had not
received supplemental screening imaging (either breast MRI
or digital breast tomosynthesis). Eligible women were sent a
recruitment letter and asked to contact the respective registry
program manager if they were interested in participating.

APPROACH

We developed a focus group interview guide to discuss: rea-
sons for undergoing breast cancer screening, knowledge of
breast cancer risk factors, information received and knowledge
of breast density, including their own breast density, and
experiences with and questions about mammograms, supple-
mental imaging, and breast density. One author (KES), an
experienced qualitative researcher and focus group facilitator,
drafted the focus group guide, which was then reviewed by
five other researchers experienced in breast cancer research
and health services, to ensure relevance of the questions.
We conducted four focus groups based on guidance for

reaching thematic saturation13 and ensured consistency by
having all the focus groups led by the same facilitator
(KES). One to two patient advisors to the research study
(DJ, JJ, GJN) and one to two additional researchers (KK,
DB, LH, KW) were present at each focus group to assist in
facilitation and as note-takers. We obtained written informed
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consent before each session, had women complete a brief
demographic survey, and provided an incentive of $75.
All of the focus groups were audiotaped, transcribed, and

imported into Dedoose, a qualitative data analysis program.15

Two authors (KES, KW) developed the codebook, themes and
analytic strategy through a mixed deductive (directed content
analysis) and inductive (grounded theory) approach.16, 17 Spe-
cifically, we pre-determined some codes based on the main
research questions and developed additional codes based on
an iterative review of the data and emerging themes. The
codes were reviewed by two additional authors (AT, CK)
and revised to incorporate their feedback. Disagreements
on coding were discussed and resolved through consen-
sus. Two researchers (KES, KW) then grouped the codes
into themes and discussed these with the research team to
reach congruency. Notably, our research team included
our three patient partners (DJ, JJ, GJN), who observed
the focus groups and reviewed the themes, to ensure the
validity and relevance of our findings.

KEY RESULTS

A total of 47 women participated in the four focus groups
ranging in size from 10 to 14 participants. By state, 14 (30%)
of women were fromWA (no notification law), 12 (25%) were
from CA (notification of dense breasts), and 21 (45%) were
from NC (notification of breast density category). Table 1
provides demographic information on the focus group
participants.
The final code book consisted of 39 codes, which we

applied to 443 excerpts and resulted in six main themes. These

included (1) knowledge and understanding of breast density,
(2) information received about breast density, (3) questions or
concerns about breast density and screening, (4) experiences
with screening and supplemental imaging, including social
influence, (5) desire for more information, and (6) financial
concerns.

KNOWLEDGE AND UNDERSTANDING OF BREAST
DENSITY

Overall, only 23 women (49%) knew that they had dense
breasts although all of them were recruited based on having
dense breasts. Of those who knew, most found out either
through a mammography notification letter or from a health
care professional, including mammography technologists. Be-
ing from a state with a notification law (CA or NC) did not
increase the likelihood that women knew if they had dense
breasts, since more than half of women from WA (no notifi-
cation law) knew they had dense breasts compared with half or
less from CA and NC.

“I don’t know what dense breasts are. I guess I don’t
have them.”

Though knowledge of personal breast density differed, a
majority of the women seemed to be aware that women can
have different levels of breast density; however, most had
limited knowledge of what this meant. For women who knew
something about breast density in general, most were aware of
the potential difficulty of mammograms detecting cancer with
increasing density, but only one woman across all four focus
groups described it as an independent risk factor for breast
cancer.

“That’s all I know about dense breasts. I guess it makes
them hard to see through.”
“Not like if you have dense breasts you’re going to get
cancer. I’ve never heard like it increases the risk, it’s
just that sometimes the abnormalities go unnoticed.”

INFORMATION RECEIVED ABOUT BREAST DENSITY

Information received about breast density was an additional
major theme related to knowledge of breast density. Regard-
less of which state they lived in, most women described
receiving little to no detailed information or education at the
time of screening or from providers about breast density aside
from being told that it may make it harder to read a mammo-
gram. In addition, none of the 47 women reported receiving
any written or online educational materials related to breast
density beyond what was provided in the notification letter.

“About a year after I hadmy last child was the very first
time I was ever told that I had dense breast tissue and it

Table 1 Focus Group Participant Characteristics, N = 43

Mean age = 58 (range 40–80) N %

Race
Asian 3 7
Black or African American 8 19
Hispanic or Latino 2 4
White 30 70

Education
Some high school, but did not graduate 1 2
High school graduate or GED 1 2
Some college or 2-year degree 20 47
4-year college graduate 7 16
More than 4-year college degree 14 33

Annual income (n = 27)†

Less than $15,000 2 7
$15,000 to $24,999 3 11
$25,000 to $49,999 4 15
$50,000 to $74,999 4 15
$75,000 to $99,000 3 11
$100,000 or more 11 41

Working status
Full-time 14 33
Part-time 6 14
Retired 16 37
Unemployed 2 5
Unable to work 4 9
Homemaker/keeping house 1 2

4 participants did not provide information
†Income not asked at one BCSC registry site
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would make it fairly difficult to read it (mammogram).
And I went – okay. And that’s basically been it. It’s
never been fully explained to me.”
“What is this density? It’s not blood. I don’t knowwhat
we’re really talking about, the density. And my doctor
says stay off the internet for me in particular, because
it’s kind of a black hole.”
“It was explained tome at one time about density. I was
like ‘well, what is that all about?’ And she said ‘it’s
kind of like having scar tissue or something like that,
where it’s really, really thick, thicker than normal, and
you can’t see through it.’”Some women described
looking information up online but this did not appear
to be something that most of the women had done.
Lastly, although the notification letter was a recognized
as a source of information for some women, no one
talked about breast density notification laws suggesting
a lack of awareness of these laws.

QUESTIONS OR CONCERNS ABOUT BREAST DENSITY
AND SCREENING

Across all three states, there were three times as many
excerpts related to questions or concerns about breast
density, including implications for breast cancer screen-
ing, compared with excerpts indicating that a woman was
satisfied with what they knew.

“Is it hereditary? Do you grow into having dense
breasts?”
“So it (breast density) was never really explained. Is
this a good thing? Is this a bad thing? Is this just a
nothing?”
“Don’t most people have dense breasts? I mean, I just
thought it was the norm, to me like it was a compli-
ment. You know? I thought it was pretty normal. I
don’t knowwhat the percentage is of howmany people
have dense breasts.”

A related area was questions or concerns about mam-
mography and trust in the results. Although there was a
range of opinions about digital mammography results,
from trusting this imaging modality to detect breast
cancer to not trusting it, 49% of women were already
receiving other types of imaging, either digital breast
tomosynthesis (DBT) or supplemental screening de-
scribed in more detail below. Similar to breast density,
however, women appeared to have limited knowledge
about other types of breast imaging and were not getting
much information about one screening test compared
with another, including potential harms, aside from be-
ing told or assuming that some tests would make it
easier to find potential cancer.

EXPERIENCESWITH SCREENING FOR BREAST CANCER
AND SUPPLEMENTAL IMAGING, INCLUDING SOCIAL

INFLUENCE

When describing screening for breast cancer, almost half
of the women (N = 23, 49%) talked about getting DBT
instead of digital mammography or receiving some kind
of supplemental imaging, including ultrasound or breast
MRIs. Although our respondents are not a representative
sample of women from these states, all descriptions by
women of being offered DBT were in NC, while receiving
routine MRIs in addition to mammograms was only de-
scribed by women from CA or WA.
Women from NC who described getting DBT, which is

often called “3D” mammography, were almost all offered it
as an alternative to digital mammography and were told they
had to pay extra. They described it as a choice although the
messaging related to DBT appeared to suggest that DBT was
more accurate than digital mammography or better able to find
breast cancer. In addition, there was no indication that women
were informed of both the potential harms and benefits of
choosing DBT.

“The receptionist came out, she said, ‘Would you like
to do 3D for $50 more?’ I’m like, ‘I don’t know –
would I?’ I had no basis to even have it. But she said
the cutting edge thing, and I’mMiss Star Trek, so I said
‘okay, we’ll do that.’”
“She would say okay, do you want the 3D. So it didn’t
feel like a sales pitch. It was almost like ‘do you want
fries with that’ kind of thing. Like we have it to offer…
it wasn’t like ‘oh my God, fifty more dollars,’ to me. It
was like if you want this, you should have the ability to
have this if you want it, because this is just another way
for us to find something that might be hiding for folks
like yourself with the dense tissue. So I never felt
pressured or anything. I was happy that the information
was there and she was like, ‘if you want the 3D that’s
great, if you don’t, that’s okay too, but we have it.’And
I was of course on that band wagon, so I jumped right
on that.”
“Facilitator: What did they tell you about this 3-D –
what information did they tell you about it in terms of –
Respondent: Nothing.
Facilitator: Nothing? Okay. So you knew –
Respondent: Just because I know that it (3-D) caught it
for a friend of mine.”

Around 15% of all the women were receiving supplemental
screening, which included breast MRIs or breast ultrasounds
on a fairly regular basis in addition to their routine digital
mammograms. Most of these women described getting these
at the recommendation of their providers based on family
history, genetics, and/or dense breasts. A few other women,
though, expressed concerns or questioned whether they should
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be getting supplemental screening given individuals in their
social networks who were getting these imaging options.

“I have friends who also have the same condition
(dense breasts), and they go in and they’ve had the
MRI. I believe I asked about that, and I was wondering
too if that was better, and who gets that.”
“I guess I wonder – so my mother doesn’t have
the BRCA mutation, I get it from my father’s
side, but she’s been told she has dense breasts.
I’ve been told I have dense breasts. So she alter-
nates with an ultrasound, and I wonder why that
hasn’t been something that’s been recommended
for me.”Other women described lobbying to re-
ceive supplemental screening based on social in-
fluence, including direct recommendations from
friends or others.

“Facilitator: So how did you know about the ultra-
sound? Did you ask for that? Were you offered that?
Respondent: No – I have a girlfriend who does mam-
mography so she’s like ‘shoot for that.’ My provider
was fine with putting in a referral for me to take it,
because then I was losing sleep, because I’m like ‘oh
my goodness, what do youmean?’ So I had ultrasound.
Facilitator: So you got the (notification) letter that said
it can’t all be found, and then you had –
Respondent: Yeah, I think they worded it like ten
percent, I think is the percentage that was listed on
the letter. So that’s when I said I want to request to have
an ultrasound done.
Facilitator: And your girlfriend was the one that told
you about that?
Respondent: Yeah.”Amongwomen being offered DBT
or requesting supplemental screening, they expressed
strong convictions that this would be “better” for them
and more likely to ensure that they did not have breast
cancer or that it would be found earlier.

“3-D looks cooler than 2-D. So yeah, I want a color
picture of my boob. I didn’t know how much easier,
better or more specific that was, but I was willing to do
it, feeling that if they’re offering it, it must be better.”

DESIRE FOR MORE INFORMATION

Similar to questions and concerns about breast density and
screening and across all three states, most of the women
wanted more information related to breast density and
implications for screening. Several women described be-
ing satisfied, trusting their providers, and feeling assured
by the results from their screening mammography.

However, most expressed concern that they had not re-
ceived more information.

“Why is breast density important? I notice a long time
ago, I got a letter from them…Yeah, I like this infor-
mation and I would love to know what’s going on in
my care.”
“My letter left me a little more confused because it said
it was normal but that I did have dense breast tissue. So
now what? You know, there’s no follow up, there’s no
questions until I go again, a year later.”

FINANCIAL CONCERNS

For the most part, women did not express concerns about
paying for mammography, including DBT, or supplemental
imaging. A few women, however, talked about significant
concerns related to receiving breast MRIs as part of their
recommended screening and having their insurance refuse to
cover it.

[In relation to getting MRIs]. “But it’s still very stress-
ful every time you go and I have no idea what my bill is
going to be. And that’s very concerning.”
“And the doctor had actually ordered an MRI, but the
insurance denied it. Even though I have the history of
cancer in the family and I have the density and all, they
still denied letting me have one…. And that’s an ex-
pense that’s kind of hard to take out of your pocket.”

CONCLUSIONS

Our findings are consistent with survey research related to
breast density in that women were moderately aware of their
own breast density.10 Unlike other research,18 our participants
largely did not know that breast density is an independent risk
factor for breast cancer and being a resident in a state with a
notification law did not appear to help women know more
about breast density. Given the relatively high education levels
of our sample (i.e., 49% had a college degree or higher) and
the fact that 70% of our women came from states with notifi-
cation laws, this was somewhat surprising. However, research
on the understandability and readability of breast density
notifications9 and our own finding of limited information
being provided to women about breast density or supplemen-
tal screening suggest that this may not be uncommon.
One potential avenue to increase women’s knowledge and

understanding of breast density in states with notification laws
is to create notification standards and improve content so
every woman who chooses to have a mammogram gets infor-
mation about her own density in a way that she can use.9 An
additional strategy across all states is to provide quality edu-
cation materials on breast density. Unfortunately, communi-
cating what the information means for individual women and
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potential next steps complicates notifications and provision of
education materials since informed decisions should ideally be
based on personal breast density combined with other breast
cancer risk factors and discussions with their providers.19 One
tool to provide personalized risk information based on the
BCSC’s breast cancer risk calculator in combination with
breast density notification improved women’s knowledge
and recognition of risk and prompted them to discuss options
with their primary care providers (PCP).20 More research is
needed to understand the tool’s usefulness for women from a
variety of backgrounds, how prepared PCPs or other providers
are to answer questions or assist women in making deci-
sions,21–23 and impacts on subsequent screening.
Our findings also suggest that there is insufficient informa-

tion related to both DBT and supplemental screening. In our
study, women’s perception of breast imaging and technology
that are “better” for them indicate a general lack of awareness
of the performance of medical imaging, and that mammogra-
phy is able to detect breast cancer in women with dense
breasts.6 At the same time, research related to current breast
density notifications has shown increased use of supplemental
screening,24 which may or may not be covered by insurance.14

This supplemental screening can lead to more false-positive
results, unnecessary procedures, financial costs, and anxiety
for women.25 While increased use of supplemental screening
is justified for some women given their overall breast cancer
risk, a large number are most likely due to insufficient under-
standing of risks, benefits, and potential harms on the part of
women and their providers.20–22

In light of this information, what might be a way
forward to both inform women about breast density and
assist them in making informed decisions? Along with
notifications or educational materials that provide infor-
mation about breast density and personal breast density
that is understandable, Slanetz et al.25 propose a combi-
nation of “risk stratification” and a consensus by the
medical community “on how best to advise women with
dense breasts with regard to the limitations of various
screening tests and the role of any supplemental screen-
ing. Then, practitioners could base patient care on existing
evidence and each woman’s individual risk.” Recent re-
search suggests that at least some women are open to
discussing screening based on their risk, including poten-
tial benefits and harms, and making decisions with their
providers,26 which supports the approach suggested by
Slanetz.25

Based on our findings with women from diverse back-
grounds and previous research, we suggest additional research
to understand how the medical community can best assist
women in making informed decisions related to dense breasts
and screening. Notable options to consider include improved
breast density notifications, high quality educational materials
about breast density, continued development of tools to pro-
vide personalized risk information, identifying strategies for
providers and other healthcare team members to discuss

evidence and options based on risk stratification, and shared
decision-making with women.27 If we can make progress on
identifying the best approaches, women then have a better
chance of making an informed choice for themselves,
allowing us to hopefully both “maximize cancer detection
and minimize the downsides of screening.”25
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