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Abstract

Objective: Women are increasingly informed about their breast density due to state density 

reporting laws. However, accuracy of personal breast density knowledge remains unclear. We 

compared self-reported with clinically-assessed breast density, assessed knowledge of density 

implications and feelings about future screening.

Methods: From December 2017-January 2020 we surveyed women ages 40–74 years without 

prior breast cancer, with a normal screening mammogram in the prior year, and ≥1 recorded breast 

density measures in four Breast Cancer Surveillance Consortium registries with density reporting 

laws. We measured agreement between self-reported and Breast Imaging-Reporting and Data 

System breast density categorized as “ever-dense” if heterogeneously or extremely dense within 

the past 5 years or “never-dense” otherwise; knowledge of dense breast implications; and feelings 

about future screening.

Results: Survey participation was 28% (1,528/5,408) and 59% (896/1,528) of participants had 

ever-dense breasts. Concordance between self-report vs. clinical density was 76% (677/896) 

among women with ever-dense breasts; 14% (89/632) among never-dense. 34% (217/632) with 

never-dense breasts reported being told they had dense breasts. Desire for supplemental screening 

was more frequent among those who reported having dense breasts 29% (256/893) or asked to 

imagine having dense breasts 30% (152/513) vs. those reporting non-dense breasts 15% (15/102) 

(p=0.003, p=0.002, respectively). Women with never-dense breasts had 6.3-fold higher odds 

(95%CI:3.39–11.80) of accurate knowledge in states reporting density to all compared to states 

reporting only to women with dense breasts.

Discussion: Standardized communications of breast density results to all women may increase 

density knowledge and are needed to support informed screening decisions.

Summary Sentence:

Our results emphasize a need for both improved density communication and tools to support 

supplemental screening discussions; this need is heightened by pending implementation of 

national density reporting regulations.

Keywords

Breast Density; screening mammography; breast density notification; patient reported outcomes

Introduction

The Food and Drug Administration (FDA) proposed updates to the Mammography Quality 

Standards Act in February 2019, that would require radiology facilities to report breast 

density information to women and their providers to increase communication about their 

risk for breast cancer and screening options.1,2 Before this proposed update, 39 states 

and the District of Columbia had enacted breast density notification laws.3 Notification 

requirements vary substantially by state with some mandating reporting of breast density for 

all mammography encounters and others only if the woman had dense (heterogeneously or 
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extremely dense) breasts. Some states also link breast density reports with additional breast 

cancer screening and risk information.3–5 Variable reporting of breast density information 

may confuse women and limit the impact of state-based legislation.

Increased efforts by health systems to inform individuals about breast density have led 

to an increase in general awareness and understanding of the implications of breast 

density.6, 7 Implications include dense breast tissue’s masking effect on the readability of 

mammographic imaging and density’s classification as an independent risk factor for breast 

cancer.8, 9 Little has been done to understand if those who receive breast density information 

retain and understand information about their breast density. Individuals without accurate 

knowledge or understanding of their density may not engage in conversations with providers 

about their personal breast cancer risk or may harbor unnecessary worry.10, 11

As part of a large study,12 we surveyed women from several Breast Cancer Surveillance 

Consortium (BCSC)13 registries and compared individuals’ self-reported breast density to 

density as recorded in medical records, individuals’ knowledge of the implications of having 

dense breasts, and density’s impact on feelings about future breast cancer screening. We 

explored potential correlates of density knowledge including whether persons lived in states 

where all individuals having mammography screening are notified of their density or if only 

individuals with dense breasts are notified.

Methods

Study setting and data sources:

The BCSC, which captures sociodemographic, breast cancer risk factor, and clinical data 

for each breast imaging exam, conducted a survey involving women invited through breast 

imaging registries in multiple states.13 For this report eligible participants received screening 

in a state that had enacted a breast density reporting law. This included participants 

from 15 mammography facilities from the Carolina Mammography Registry, Sacramento 

Area Breast Imaging Registry, San Francisco Mammography Registry, and Vermont Breast 

Cancer Surveillance System.13

Participants:

We sampled women who received a screening mammogram within 12-months of survey 

completion, were screened between 40 and 74 years of age, had ≥1 recorded breast density 

measurement, had no abnormal findings or recall for additional imaging on their most 

recent screening exam, and had no personal history of breast cancer. Individuals were 

sampled by registry according to imaging modality (digital mammogram or digital breast 

tomosynthesis), age, race/ethnicity, and breast density (dense, non-dense) to ensure adequate 

representation across demographic groups.

Recruitment:

Eligible survey participants were identified from BCSC registry databases and mailed 

invitation letters for a web-based survey (with option to request a paper survey) conducted 

between December 2017 and January 2020. A $2 bill incentive was included with mailed 
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invitations14, 15 for all registries except one. Surveys could be completed through an internet 

link provided in the invitation letter. A unique ID and access code were provided to each 

invitee. Up to three reminder postcards were sent for non-responders. Participants at three 

of the four registries were entered for a chance to win a $100 gift card with one winner per 

registry. All survey responses were collected on a secure electronic platform. Participating 

institutions received approval from their institutional review boards.

Measures, Definitions, and Outcomes:

Our survey development was informed by focus groups that explored women’s knowledge, 

perceptions, and experiences with breast cancer screening.16

Demographics—Age, education, insurance type, screening frequency, and previous recall 

for additional imaging were self-reported through our survey. Race/ethnicity and first-degree 

family history of breast cancer were provided through self-reported BCSC health history 

questionnaires at the time of breast imaging. BCSC 5-year invasive cancer risk was 

calculated using a combination of survey and registry data and the BCSC version 2 risk 

calculator.17

Breast Density Classification and Knowledge—Our primary outcome was 

percentage agreement between self-reported and Breast Imaging-Reporting and Data System 

(BI-RADS) breast density. Breast density measurements from five years before the survey 

date were obtained from BCSC registry databases. Breast density was recorded as part of 

routine clinical practice by the interpreting radiologist as a=almost entirely fat, b=scattered 

fibroglandular densities, c=heterogeneously dense, or d=extremely dense. BI-RADS a and 

b were considered “non-dense” breasts and BI-RADS c and d were considered “dense” 

breasts.18 Based on survey participant’s mammography screening histories over the prior 

five years, they were classified in mutually exclusive categories as “ever-dense” or “never-

dense” according to whether BI-RADS c or d were ever observed in those five years or not.

We collected self-reported density by asking participants “have you ever been told by 

a health care provider that you have dense breasts” and calculated the percentage of 

individuals with self-reported density concordant with their clinical BI-RADS density 

classification (ever vs. never-dense over the prior five years). If an individual reported 

ever being told they had dense breasts and had a mammogram resulting in a clinical 

BI-RADS density c or d, they were categorized as having accurate knowledge of their 

density. Likewise, if an individual reported never being told they had dense breasts and did 

not have a mammogram resulting in BI-RADS density c or d, they were categorized as 

having accurate knowledge.

Among participants who reported ever being told their breast density and who completed the 

web survey, we compared their BI-RADS four-category density as reported on their most 

recent screening mammogram with their self-reported density and report percentage correct 

per BI-RADS density category.

Breast Density Implications and Feelings About Future Screening—To assess 

knowledge of the implications of breast density, we asked what does, or what would, having 
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dense breasts mean with a list of responses for which participants could check all that 

applied (see Appendix). To assess density’s impact on feelings about future breast cancer 

screening, we asked how does knowing your breast density affect your feelings about future 

breast cancer screening. For participants not knowing their density, we asked how do you 

think having dense breasts would affect your feelings about future breast cancer screening.

State Density Reporting Laws—Based on state density reporting laws in effect during 

our survey, and no earlier than five years prior to study initiation,4, 5, 19 mandatory density 

reporting was classified as going to: 1) only individuals with dense breasts (8 facilities 

from two registries) or 2) all individuals regardless of breast density (7 facilities from two 

registries).

Statistical Analysis:

Descriptive statistics were calculated for participant characteristics with comparisons made 

between those who were ever vs. never-dense using Chi-square tests. We calculated the 

odds of correct breast density knowledge (ever vs. never-dense over the prior five years), 

and stratified by ever or never-dense according to clinical records. We modeled the 

association between patient characteristics and each outcome using logistic regression. We 

used the backward stepwise method with the likelihood ratio test for model selection, which 

sequentially entered the most significant variable with p≤0.10 and then after each entered 

variable removed variables that did not maintain significance at p≤0.05. We purposely 

included breast density reporting legislation in our models and tested age categories, race/

ethnicity, education, insurance type, screening frequency, previous recall, first degree family 

history of breast cancer, and BCSC 5-year breast cancer risk categories. Analyses were 

performed using STATA 16.1.

Results

Overall we had 28% participation (1,528/5,408). More than half (59%, 896/1,528) of 

participants had clinically-documented mammographically dense breasts in the prior five 

years. Overall, our sample was highly educated with 91% (1,371/1,514) having some college 

or graduate education, 99% (1,505/1,518) insured, and 95% (1,444/1,526) receiving regular 

breast cancer screening every 1–2 years (Table 1).

Breast Density Knowledge

Among individuals who were ever-dense, 76% (677/896) correctly reported being told they 

have dense breasts, 2% (16/896) reported being told they did not have dense breasts, and 

23% (203/896) reported not being told or not knowing if they have been told their breast 

density (Table 2). This differed among individuals who were never-dense; 14% (89/632) 

correctly reported they did not have dense breasts, 34% (217/632) reported being told 

they have dense breasts, and 52% (326/632) reported not being told or not knowing if 

they have been told their density. Knowledge examined across the four BI-RADS density 

classifications is shown in Table 3.
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Breast Density Implications and Feelings About Future Screening

The percentage who did not know what having dense breasts means was higher among 

individuals who did not know if they were told or were not told their density 41% (212/512) 

vs. those told they have non-dense breasts 7% (7/103) p=<0.001; and higher among those 

told they have dense breasts 16% (142/894) vs. non-dense breasts 7% (7/103) p=0.01 

(Figure 1). Overall, 62% (931/1,509) knew dense breasts make it harder to detect cancer, but 

only 13% (191/1,509) knew that having dense breasts means increased breast cancer risk.

Confidence that a mammogram will find any cancer in their breasts was higher for those 

who reported being told they have non-dense 25% (25/102) vs. dense breasts 8% (71/893) 

p<0.001. Confidence was also higher for women told they have non-dense breasts compared 

to women who did not know their density and were asked how they would feel if they 

had dense breasts 3% (14/513) p<0.001. Individuals who reported being told they have 

dense breasts more frequently reported that they take breast cancer screening more seriously 

30% (271/893) compared to those told they have non-dense breasts 10% (10/102) p<0.001. 

Desire for another type of breast cancer screening test in addition to a mammogram was 

higher for those who reported being told they have dense breasts 29% (256/893) or asked 

to imagine being told they have dense breasts 30% (152/513) than in those told they have 

non-dense breasts 15% (15/102) p=0.003 and p=0.002 respectively.

Correlates of Correct Breast Density Knowledge

Individuals whose breasts were never-dense in the prior five years had increased odds 

(odds ratio [OR]:6.32; 95% confidence interval [CI]: 3.39–11.80) of correctly knowing their 

density when they received their mammography in a state that reports density to all women, 

compared to states that report to only individuals with dense breasts (Table 4).

Among participants with never-dense breasts in the prior five years, having a high school 

degree or less was associated with a lower odds of correctly knowing their density compared 

to those with a 4-year college or post graduate degree (OR:0.32; 95%CI: 0.13–0.80; Table 

4). Individuals with ever-dense breasts were also less likely to correctly know their density if 

they held a high school degree or less (OR:0.29; 95%CI: 0.16–0.54).

Among participants with ever-dense breasts, those who had a prior recall for additional 

imaging had increased odds of correctly reporting their density compared to those without 

a recall (OR:2.15; 95%CI: 1.46–3.16; Table 4). Among ever-dense breasts, odds of having 

correct density knowledge were increased among those with high BCSC breast cancer risk 

(OR:2.78; 95%CI: 1.49–5.21) vs. average risk.

Discussion

Breast density notification will soon be implemented in all states pending enactment 

of national density reporting regulations.2 While density notification has the potential 

to increase woman and provider awareness of density, and support conversations about 

breast cancer risk and additional screening options,1 this will only be successful to the 

extent that women and providers understand their notifications and information shared 

during clinical encounters. We found that a relatively high proportion of respondents with 
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mammographically dense breasts accurately knew their density. However, almost a quarter 

of these women with clinically dense breasts reported not knowing if they were told their 

density or never being told even though all participants received their mammograms in 

facilities with density notification for those with dense breasts. Furthermore, knowledge 

of the implications of breast density was mixed with a higher proportion of individuals 

with non-dense compared to dense breasts indicating an understanding of density’s masking 

effect on ability to see cancers on mammograms. This suggests that density reporting may 

be increasing knowledge and suggests there is opportunity for improvement to identify and 

reach populations that may be missed under current practices.

We found that about one third of individuals with no history of dense breasts in the prior 

five years reported they had been told they have dense breasts. While participants may 

have been given density information more than five years ago or at a non-BCSC facility, 

this raises the possibility that they may have misunderstood information shared with them 

about their breast density especially considering that these participants consistently had 

non-dense BI-RADS measurements in the prior five years. Previous work found density 

notifications to be above the average person’s literacy level.20, 21 We found that lower 

education was highly associated with decreased odds of correctly knowing one’s own breast 

density. Similar results have been found in other studies.22, 23 This adds further evidence to 

previous conclusions that efforts should be made to improve density notification language to 

be at a level accessible to a wide range of literacy levels.20

A primary goal of breast density reporting is to equip women with knowledge that 

supports conversations with their providers about their breast cancer risks and screening 

options.2 Yet, women do not necessarily initiate these discussions,25 and the ever growing 

complexities of providers’ clinical and administrative responsibilities require that clinicians 

have appropriate supports to facilitate these conversations. When asked to consider breast 

density’s impact on their feelings about future breast cancer screening, participants who 

reported being told they have dense breasts were less confident in mammography and 

more frequently wanted additional screening than women told they have non-dense breasts. 

Some individuals with dense breasts are not at increased breast cancer risk,26 and evidence 

suggests that other risk factors should be considered to better inform the trade-offs between 

benefits and harms of supplemental screening.27, 28 Supplemental screening comes with 

potential for false-positives,8 and uses limited resources in constrained health systems, a 

particularly relevant problem during the COVID-19 pandemic.29 This further highlights 

the importance of support systems for provider communications with women to discuss 

potential benefits and harms of supplemental screening.

While there is growing evidence to support supplemental imaging for certain breast cancer 

risk groups,26, 30 more must be done to reach consensus on evidence-based guidelines 

for supplemental screening. Guidelines should address when these conversations should be 

prompted. A Mayo clinic staff physician survey found variability in communications with 

women related to breast density,31 and focus groups we conducted in preparation for this 

survey16 found that women reported having little or no discussion about breast density at the 

time of screening.
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Physician awareness of supplemental imaging for breast cancer screening is likely to have 

increased given state density laws and the pending FDA rule, but new clinical workflow 

implementations have long been documented as a challenging process due to resource 

and time constraints, and resistance to changing institutional practice norms.32–34 Decision 

support tools for supplemental screening should be considered to minimize the additional 

challenge brought by ambiguity about which additional tests are best for which women.8, 35

Density reporting legislation requiring all breast density categories be included in 

mammography reports shared with women was associated with an increased odds of 

density knowledge for individuals with never-dense breasts. While having non-dense breasts 

does not necessarily equate to low or average breast cancer risk, our results indicate that 

individuals who think they have non-dense breasts have lower levels of impact on their 

feelings about future screening and more confidence in mammography. Potential benefits of 

density notifications for those with non-dense breasts is worth further exploration.

Limitations

Our interpretations are limited by the cross-sectional design of our study. Response bias 

is a common concern with survey work.36, 37 While we made efforts to invite a socio-

demographically diverse sample, participants who took our survey predominantly identified 

as holding a bachelor’s or graduate degree. Our categorization of density knowledge 

as correct or incorrect may have errors if participants were told their density from a 

mammography examination completed prior to the five year period included in our clinical 

data or from a non-BCSC facility. Radiologists’ interpretations of mammographic imaging 

varies with the highest variation between BI-RADS b and c12, 38 (a change from never to 

ever-dense or vice versa). Although breast density may change over a woman’s lifetime, 

with aging the change is to lower density tissue.39 By including all measurements from 

the prior five years of BI-RADS c or d in our ever-dense classification, we accounted for 

the chance that a woman was told she had dense breasts even in women who may have 

also had BI-RADS a or b (non-dense). The BCSC collects data from geographically diverse 

registries, yet only three states were used to form our binary density law reporting variable. 

There may be state specific biases impacting the association between density notification 

law and correct knowledge of density that we were unable to measure, including the health 

system incorporating density information in mammography reports for all patients when it is 

not mandated by state legislation.

While most women with ever-dense breasts correctly knew their density most with never-

dense breasts did not. Standardized communications of density results to all women may 

increase density knowledge. Desire for additional breast cancer screening was highest 

among women who thought they had dense breasts and those who did not know their 

density. Our results emphasize a need for both improved density communication and 

tools to support supplemental screening discussions; this need is heightened by pending 

implementation of national density reporting regulations.

Smith et al. Page 8

J Am Coll Radiol. Author manuscript; available in PMC 2023 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Appendix A

Self-reported Breast Density:

1. Have you ever been told by a health care provider (doctor, nurse, nurse 

practitioner, or technician) that you have “dense breasts”?

a. I was told I have dense breasts

b. I was told I don’t have dense breasts

c. I have not been told if I have dense breasts or not

d. I don’t know

2. Only displayed for the on-line version of the survey. If chose “a” (told dense) of 

“b” (told non-dense) for Question 1 answer: What is your breast density?

a. Almost entirely fatty

b. Scattered areas of fibroglandular density

c. Heterogeneously dense tissue

d. Extremely dense tissue

e. I don’t know

Knowledge of Breast Density Implications:
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5. If chose “a” (told dense) for Question 1 answer: What does having dense breasts 

mean to you?

If chose “b” (told non-dense), “c” (not told) or “d” (don’t know) for Question 1 

answer: What would having dense breasts mean to you?

(Please check all that apply.)

a. It is/would be hard to see cancers on my mammogram

b. It is/would be easier to see cancers on my mammogram

c. It is/would be more difficult for a doctor to read my mammogram

d. My mammogram often has/ would often have to be repeated to get a 

better picture;

e. Other imaging tests are/ would be needed to see breast cancer

f. I might be more likely to get breast cancer

g. I might be less likely to get breast cancer

h. I don’t know what it means/ would mean

Breast Density Future Screening Feelings:

6. If chose “a” (told dense) for Question 1 answer: How does having dense breasts 

affect your feelings about future breast cancer screening?

If chose “b” (told non-dense) for Question 1 answer: How does knowing your 

breast density affect your feelings about future breast cancer screening?

If chose “c” (not told) or “d” (don’t know) for Question 1 answer: Do you 

think having dense breasts would affect your feelings about future breast cancer 

screening?

(Please check all that apply.)

a. It doesn’t/would not change how I feel

b. I am worried/would worry about breast cancer screening

c. I want/would want another type of breast cancer screening test in 

addition to my mammogram

d. I want/would want another type of breast cancer screening test other 

than a mammogram

e. I want/would want to have breast cancer screening more often

f. I’m/ would be less likely to get a mammogram on a regular basis

g. I take/would take breast cancer screening more seriously

h. I am/would be confident that mammograms will find any cancer in my 

breasts
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i. I am not/would not be confident that mammograms will find cancer 

early enough

j. I don’t know (only shown if chose “c” (not told) or “d” (don’t know) 

for Question 1)
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Take home Points:

• A low proportion of women with never-dense and 76% with ever-dense 

breasts correctly reported their breast density.

• Density reporting to all breast density categories was associated with an 

increased odds of density knowledge for individuals with never-dense breasts.

• Providers engaging in decision making with women will need tools to keep 

informed of evolving evidence on supplemental screening, who may benefit 

most from it, how to balance any potential benefits with potential harms, and 

how best to share that information with women.
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Figure 1. 
Knowledge of Breast Density Implications by Self-Reported Breast Density~

* Check all that apply, Error bars = 95% confidence intervals on frequency of response

** For all comparisons p <0.001

† Self-report non-dense vs. Does not know p<0.001; Self-report dense vs. Does not know 

p<0.001

‡ Self-report non-dense vs. Does not know p=0.002; Self-report dense vs. Does not know 

p<0.001

§ Self-report non-dense vs. Does not know p<0.001; Self-report dense vs. Does not know 

p=0.02; Self-report non-dense vs. Self-report dense p<0.001

∥ Self-report non-dense vs. Does not know p<0.001; Self-report dense vs. Does not know 

p<0.001; Self-report non-dense vs. Self-report dense p=0.03

^ Self-report non-dense vs. Does not know p<0.001; Self-report dense vs. Does not know 

p<0.001; Self-report non-dense vs. Self-report dense p=0.01

~ All comparisons not listed did not reach statistical significance (p≥0.05)
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Figure 2. 
Breast Density Impact on Feelings About Future Screening by Self-Reported Breast 

Density+

* Check all that apply, Error bars = 95% confidence intervals on frequency of response, 

Question stem if woman does not know her breast density: Do you think having dense 

breasts would affect your feelings about future breast cancer screening?

** For all comparisons p <0.001

† Self-report non-dense vs. Does not know p=0.01; Self-report non-dense vs. Self-report 

dense p=0.01

‡ Self-report non-dense vs. Does not know p=0.002; Self-report non-dense vs. Self-report 

dense p=0.003

§ Self-report non-dense vs. Does not know p=0.02

∥ Self-report non-dense vs. Self-report dense p=0.01; Self-report non-dense vs. Does not 

know p=0.01

^ No statistically significant differences (p≥0.05)

~ Self-report non-dense vs. Self-report dense p<0.001; Self-report dense vs. Does not know 

p<0.001

# For all comparisons p <0.001

$ Self-report non-dense vs. Self-report dense p<0.001; Self-report dense vs. Does not know 

p<0.001

+ All comparisons not listed did not reach statistical significance (p≥0.05)
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Table 1.

Survey Participant Demographic Characteristics by Binary BI-RADS* Breast Density Measured on 

Mammography or DBT† Screening Exams in 5 Years Prior to Survey

Characteristics
Participants Overall

n=1,528 (%)

Binary BI-RADS* Breast Density Measured on 
Exams in Prior 5 Years

p-value
Never-Dense**

n=632 (%)
Ever-Dense**

n=896 (%)

Age, years 
‡ § 

0.15

 40–49 446 (29) 177 (28) 269 (30)

 50–64 569 (37) 225 (36) 344 (38)

 65–75 513 (34) 230 (36) 283 (32)

Race-Ethnicity <0.001

 Non-Hispanic White 996 (65) 417 (66) 579 (66)

 Non-Hispanic Black 110 (7) 64 (10) 46 (5)

 Asian/Native Hawaiian/Pacific Islander 126 (8) 30 (05) 96 (11)

 Hispanic 181 (12) 77 (12) 104 (12)

 Native American/Alaskan Native 14 (1) 4 (1) 10 (1)

 Other/Unknown/Mixed 101 (7) 40 (6) 61 (7)

Education 
‡ 

0.001

 High School or Less 143 (9) 73 (12) 70 (8)

 Some College or 2-year Degree 415 (27) 192 (31) 223 (25)

 4-year College or Post Graduate 956 (63) 361 (58) 595 (67)

Insurance Status 
‡ 

0.06

 Medicare 529 (35) 238 (38) 291 (33)

 Private/Other 953 (63) 371 (59) 582 (65)

 Medicaid 23 (2) 10 (2) 13 (1)

 Uninsured 13 (1) 8 (1) 5 (1)

Screening Frequency 
‡ 

0.38

 Annual 1,195 (78) 482 (76) 713 (80)

 Biennial 249 (16) 111 (18) 138 (15)

 Triennial 34 (2) 14 (2) 20 (2)

 No Regular Screening 48 (3) 24 (4) 24 (3)

First Degree Family History of Breast Cancer 0.39

 Yes (vs. No) 341 (26) 134 (25) 207 (27)

Previous Recall for Additional Imaging 
‡ 

<0.001

 Yes (vs. No) 814 (53) 294 (47) 520 (58)

BCSC 5-year Risk 
∥ 

<0.001

 Low 0% - <1.00% 366 (24) 224 (36) 142 (16)

 Average 1.00% - 1.66% 581 (39) 290 (47) 291 (33)

 Intermediate 1.67% - 2.49% 360 (24) 80 (13) 280 (32)

 High >2.49% 192 (13) 22 (4) 170 (19)
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Characteristics
Participants Overall

n=1,528 (%)

Binary BI-RADS* Breast Density Measured on 
Exams in Prior 5 Years

p-value
Never-Dense**

n=632 (%)
Ever-Dense**

n=896 (%)

State Breast Density Reporting Law 0.70

 Notifies for Dense and Non-Dense (vs. Dense 
only) 826 (54) 338 (53) 488 (54)

*
BI-RADS = Breast Imaging-Reporting and Data System

†
Digital Breast Tomosynthesis (DBT)

**
Never-dense = Did not receive a BI-RADS c or d in prior 5 years; Ever-dense = Received a BI-RADS c or d in the prior 5 years

‡
Self-Reported through survey

§
Women 40–74 years at time of mammography screening were eligible for survey invitation. 16 women were 75 years old by the time they 

answered our survey

∥
Breast Cancer Surveillance Consortium (BCSC) risk calculation includes age, race, first-degree family history of breast cancer, history of benign 

breast disease, and BI-RADS breast density from BCSC databases
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Table 2.

Self-Report of Breast Density by Binary BI-RADS* Breast Density in 5 Years Prior to Survey

Have you ever been told by a health care provider 
that you have “dense breasts”?

Binary BI-RADS* Breast Density Measured on Exams 
in Prior 5 Years

Participants Overall
n=1,528 (%)

Never-Dense**
n=632 (%)

Ever-Dense**,
†

n=896 (%)

 I was told dense breasts 894 (59) 217 (34) 677 (76)

 I was told do not have dense breasts 105 (7) 89 (14) 16 (2)

 I have not been told dense breasts or not 307 (20) 199 (31) 108 (12)

 I don’t know/no response 222 (15) 127 (20) 95 (11)

*
BI-RADS = Breast Imaging-Reporting and Data System

**
Never-dense = Did not receive a BI-RADS c or d in prior 5 years; Ever-dense = Received a BI-RADS c or d in the prior 5 years

†
Chi-square p=<0.001 comparing self-report and clinically measured density
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Table 3.

Self-Report of BI-RADS* Breast Density by Clinical BI-RADS Breast Density Measured at Most Recent 

Screening Exam

Binary BI-RADS* Breast Density Measured on Screening Exams in Prior 5 Years

Non-Dense Dense

What is your breast density?
Overall

n=999 (%)
Fatty

n=63 (%)
Scattered

n=293 (%)
Heterogeneously

n=537 (%)
Extremely

†

n=106 (%)

Almost entirely fatty 50 (5) 27 (43) 17 (6) 3 (1) 3 (3)

Scattered areas of fibroglandular 
density 95 (10) 5 (8) 55 (19) 31 (6) 4 (4)

Heterogeneously dense tissue 92 (9) 0 (0) 12 (4) 74 (14) 6 (6)

Extremely dense tissue 90 (9) 1 (2) 8 (3) 50 (9) 31 (29)

I don’t know/ no response 672 (67) 30 (48) 201 (69) 379 (71) 62 (58)

*
BI-RADS = Breast Imaging-Reporting and Data System

†
Chi-square p=<0.001 comparing self-report and clinically measured density
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Table 4.

Association between participant characteristics and odds of Correct Knowledge of Personal Breast Density by 

Binary BI-RADS* Breast density in past 5 years

BI-RADS* Breast Density Measured on Screening Exams in 5 Years Prior to Survey

Never-Dense**,
†

(n=632)
Ever-Dense**,

†

(n=896)

Characteristics Unadjusted

OR
‡
 (95% CI)

Adjusted
OR (95% CI)

Unadjusted
OR (95% CI)

Adjusted
OR (95% CI)

Age, years 
§ 

 40–49 1.85 (1.03–3.30) -- 1.81 (1.24–2.65) 4.03 (2.31–7.05)

 50–64 1 [Reference] -- 1 [Reference] 1 [Reference]

 65–75 1.59 (0.90–2.78) -- 1.67 (1.15–2.42) 1.21 (0.76–1.92)

Education

 High School or Less 0.40 (0.17–0.97) 0.32 (0.13–0.80) 0.24 (0.15–0.41) 0.29 (0.16–0.54)

 Some College or 2-year Degree 0.43 (0.25–0.76) 0.33 (0.18–0.62) 0.52 (0.37–0.75) 0.57 (0.38–0.86)

 4-year College or Post Graduate 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Insurance Status

 Medicare 1 [Reference] -- 1 [Reference] --

 Medicaid/Uninsured 0.85 (0.19–3.90) -- 0.31 (0.12–0.85) --

 Private/Other 1.24 (0.77–2.00) -- 0.87 (0.62–1.22) --

Screening Frequency

 Annual 1 [Reference] -- 1 [Reference] 1 [Reference]

 Biannual 0.73 (0.39–1.37) -- 0.89 (0.58–1.36) 1.39 (0.80–2.39)

 Triannual or No Regular Screening 0.30 (0.07–1.29) -- 0.41 (0.22–0.76) 0.48 (0.22–1.01)

Previous Recall for Additional Imaging

 Yes (vs. No) 1.12 (0.71–1.76) -- 2.07 (1.51–2.83) 2.15 (1.46–3.16)

BCSC 5-year Risk 
∥ 

 Low 0% - <1.00% 1.35 (0.82–2.21) -- 1.00 (0.64–1.56) 0.43 (0.24–0.78)

 Average 1.00% - 1.66% 1 [Reference] -- 1 [Reference] 1 [Reference]

 Intermediate 1.67% - 2.49% 1.10 (0.54–2.27) -- 1.30 (0.89–1.90) 1.43 (0.88–2.32)

 High >2.49% 1.51 (0.49–4.72) -- 2.54 (1.96–3.28) 2.78 (1.49–5.21)

State Breast Density Reporting Law

 Notifies for Dense and Non-Dense 5.24 (2.93–9.35) 6.32 (3.39–11.80) 0.70 (0.51–0.95) 0.63 (0.43–0.92)

 Notifies for Dense Only 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

*
BI-RADS = Breast Imaging-Reporting and Data System

**
Never-dense = Did not receive a BI-RADS c or d in prior 5 years; Ever-dense = Received a BI-RADS c or d in the prior 5 years

†
Never-dense group: Adjusted for Education and State Breast Density Reporting Law; Ever- dense group: Adjusted for Age, Education, Screening 

Frequency, BCSC 5-year Risk, and State Breast Density Reporting Law

‡
OR=odds ratio

§
Women 40–74 years at time of mammography screening were eligible for survey invitation. 16 women were 75 years old by the time they 

answered our survey
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∥
Breast Cancer Surveillance Consortium (BCSC) risk calculation includes age, race, first-degree family history of breast cancer, history of benign 

breast disease, and BI-RADS breast density from BCSC databases
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