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INTRODUCTION

State-level legislation requires informing women about breast
density (BD) with mammogram results, to increase awareness
of BD’s tendency to mask cancers on mammography, associ-
ation with increased breast cancer risk, and encourage women
to discuss personal risk and supplemental screening with
physicians. The Food and Drug Administration is developing
dense breast notification (DBN) language for use nationwide;1

information about effects of state DBNs could be informative.

METHODS

We assessed BD awareness, knowledge, reactions to DBNs,
and past/planned discussions with physicians, adapting prior
questions2 for inclusion in a national, weekly, bilingual ran-
dom digit dial telephone survey (land lines and cell phones)
targeting a representative sample of the US population. Wom-
en in all states aged ≥ 40 reporting receipt of a mammogram in
≤ 2 years were eligible. Bivariate and multivariate analyses
examined how outcomes varied by state DBN status (whether
women reside in states mandating DBNs) and women’s
sociodemographic characteristics (age, income, education,
race/ethnicity).

RESULTS

The survey was presented to 691 women deemed eligible; 578
(83.5%) completed it. Sociodemographic characteristics did
not vary by state DBN status (not shown). The proportion of

women who had heard of breast density was 76%, with no
differences by state DBN status. In bivariate (not shown) and
multivariate results (Table 1), women with less education,
lower incomes, and non-white race/ethnicity were less likely
to have heard of BD. Among women who had heard of BD,
bivariate analyses showed that the percentage of women en-
dorsing that BD means how breasts feel when one touches
themwas less/better among white women, in DBN states, with
higher incomes, and college degrees; state DBN status and
race/ethnicity remained significant in multivariate analyses.
We observed no bivariate differences in whether BD refers
to what breasts look like on a mammogram; ≥ 80% responded
correctly; higher income, older women said “yes” more often
in multivariate analyses. When asked whether BD makes it
more difficult for a mammogram to correctly detect cancer,
white and Hispanic women and those with higher incomes,
more education, and aged 65+ were less often correct in
bivariate analyses; none remained significant in multivariate
results. There were no bivariate state DBN status differences
regarding women’s knowledge of whether dense breasts in-
crease risk of breast cancer; less than half of women recog-
nized this risk. Women with some college were more likely to
correctly respond in bivariate but not in multivariate analyses.
Among women reporting receiving a DBN, there were few
bivariate differences in feeling informed or confused about
BD; in multivariate results, Black women reported significant-
ly more anxiety and confusion about BD; higher income
women reported less. There were no differences in having
discussed BD with a doctor, but among those not yet having
had such discussions, all results indicated that women residing
in DBN states, with higher incomes and non-Hispanic ethnic-
ity were less likely to plan such discussions.

DISCUSSION

This national survey found few differences in outcomes by
state DBN status but numerous differences disadvantaging
lower socioeconomic status and racial/ethnicminority women.
Results identified greater anxiety and confusion about BD
among Black women, also found by others.3, 4

The manuscript has not been published elsewhere nor is it under review
elsewhere.
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Our results showing no state DBN status differences in
discussing BD with a provider differ from those from a
recent online survey5 regarding discussions between
women with dense breasts and their provider about having
additional screening, where women in states with notifi-
cation laws were more likely to have had such discus-
sions. However, those online survey respondents had
higher education and incomes. Our finding of few other

differences by state legislation status are similar to other
national surveys.2

Our study had a relatively small sample size, reducing
statistical power and wherewithal to examine effects of spe-
cific states’DBNwording, but the differences in outcomes we
observed for vulnerable women suggest that future DBNs
should address these gaps to optimize outcomes. Given the
discordance of state DBNs’ literacy levels and readability with

Table 1 Multivariate models. Women’s breast density awareness, knowledge, reactions, and follow-up plans, by state DBN legislation status and
women’s sociodemographic characteristics

DBN 
State Age Income Educa�on Race

Variable Constant Yes 45-54 55-64 65+ $25K-$49K $50K-$75K $75K+ Some 
College

College 
Grad NH Black Hispanic

Among all women

Heard of breast density? 
(N=428)

69.69 
[4.31, 

1125.66]

1.27
[0.61, 2.63]

0.02
[0.00, 0.26]

0.02
[0.00, 0.27]

0.02 
[0.00, 
0.33]

3.09
[1.27, 7.52]

2.47
[0.88, 6.92]

3.34
[1.28, 8.75]

1.44
[0.64, 3.26]

3.15
[1.28, 7.70]

0.35
[0.15, 
0.79]

0.18
[0.06, 
0.53]

Among women who have heard of breast density
Does breast density mean 
how breasts feel when you 
touch them? (responding 
‘yes’, which is incorrect) 
(N=321)

1.58 
[0.39, 
6.35]

0.49 
[0.26, 0.91]

0.59
[0.16, 2.21] 

0.56 
[0.16, 1.99]

0.82
[0.24, 
2.84] 

1.27
[0.51, 3.18]

1.16
[0.39, 3.38]

0.70
[0.26, 1.88]

0.53
[0.24, 1.19]

0.48
[0.22, 1.04]

2.27
[0.82, 
6.33]

5.33
[1.58, 
18.01]

Does breast density mean 
what breasts look like on a 
mammogram? (N=318)

0.65 
[0.10, 
4.12]

1.68 
[0.69, 4.06]

4.04 
[0.73, 
22.48]

2.22 
[0.47, 
10.48]

4.60 
[1.03, 
20.55]

5.92 
[1.73, 
20.28]

5.83 
[1.41, 24.06]

3.44 
[1.14, 
10.32]

0.87 
[0.31, 2.46]

0.91 
[0.32, 2.63]

1.01 
[0.18, 
5.73]

empty

Does breast density make it 
more difficult for mammo to 
correctly detect BC?  (N=308)

11.49 
[1.54, 
85.95]

0.58 
[0.22, 1.48]

0.85
[0.14, 
5.15]

1.05 
[0.16, 6.72]

0.34 
[0.06, 
1.94]

1.50 
[0.52, 4.35]

2.87 
[0.63, 12.98]

2.85 
[0.89, 9.16]

0.49 
[0.19, 1.28]

1.08 
[0.42, 2.73]

0.35 
[0.11, 
1.10]

0.57
[0.12, 2.62]

Do DBs increase risk of BC? 
(N= 283)

0.39 
[0.08, 
1.90]

1.34 
[0.71, 2.52]

1.00 
[1.29, 
3.49]

0.82 
[0.25, 2.76]

1.03 
[0.31, 
3.44]

1.25 
[0.45, 3.50]

1.64 
[0.53, 5.07]

1.00 
[0.36, 2.75]

2.37 
[0.99, 5.66]

1.50 
[0.65, 3.47]

1.20 
[0.43, 
3.33]

1.55 
[0.36, 6.61]

Among women receiving a DBN

Did you discuss breast 
density informa�on with a 
doctor? (N= 170)

1.35 
[0.29, 
6.36]

n/a 0.73 
[0.16, 3.46]

0.62 
[0.14, 
2.78]

0.54 
[0.12, 
2.36]

1.08 
[0.35, 3.36]

2.91 
[0.79, 
10.78]

1.08 
[0.32, 
3.58]

0.46 
[0.17, 
1.26]

0.76
[0.27, 
2.18]

1.90 
[0.77, 
4.67]

0.86 
[0.22, 
3.31]

Among women receiving a DBN who did not yet discuss breast density info with a doctor

Do you plan to discuss breast 
density with a doctor?  
(N=92)

95.85 
[2.74, 

3355.03]
n/a

5.86 
[0.48, 
71.77]

0.57
[0.04, 
7.36]

2.71 
[0.25, 
29.21]

0.01 
[0.00, 
0.22]

0.01
[0.00, 0.14]

0.00 
[0.00, 
0.07]

0.25 
[0.30, 
2.02]

0.39 
[0.05, 2.95]

8.53 
[0.98, 
74.10]

13.26
[1.25, 

140.36]

Among women receiving a DBN AND who heard of breast density, does knowing about breast density make you feel

-very/somewhat anxious 
(N=135)

0.34 
[0.05, 
2.27]

n/a 0.47
[0.05, 4.34]

0.21 
[0.33, 1.33]

1.06
[0.20, 
5.60]

0.36 
[0.10, 1.30]

0.77
[0.11, 5.38]

0.57
[0.10, 

3.35]

1.98 
[0.54, 7.20]

0.71
[0.17, 3.05]

15.28 
[4.22, 
55.27]

1.83 
[0.25, 
13.23]

- very/somewhat informed 
(N=130)

4.90 
[0.94, 
25.42]

n/a
1.77

[0.31, 
10.21]

3.61 
[0.66, 19.76 

]

1.03
[0.22, 
4.69]

0.58
[0.06, 5.47]

0.47 
[0.05, 4.07]

0.20 
[0.03, 1.53]

1.27
[0.21, 7.75]

1.55 
[0.31, 7.64]

3.46
[0.44, 

27.33]

0.74 
[0.07, 8.31]

- very/somewhat confused 
(N=110)

0.14 
[0.02, 
1.02]

n/a
1.70

[0.20, 
14.55]

0.94
[0.16, 
5.69]

empty 0.06 
[0.00, 0.77]

0.28 
[0.03, 2.38]

0.03
[0.00, 0.40]

2.59 
[0.34, 
19.85]

3.71
[0.41, 
33.94]

6.66 [1.31, 
33.92] empty

Boxes filled with red indicate significant 
undesirable outcomes; boxes filled with green
indicate significant desirable outcomes.

Boxes filled with red indicate significant undesirable outcomes; boxes filled with green indicate significant desirable outcomes
Constant estimates baseline odds for reference groups (non-DBN state, < 45, < $25K, no college, White)
Odds ratios shown with 95% confidence intervals in brackets
Significant effects at the p < 0.05 level are in bold
‘empty’ signifies conditions excluded from the model due to having no responses or non-varying responses
All dichotomous outcome variables coded as 1 = yes, 0 = no
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their populations’ levels,6 the present findings underscore the
importance of crafting federal DBNs in clear, plain language,
and rigorously testing the proposed language with diverse
samples, to ensure that the positive goals of increased BD
awareness, knowledge, and discussions with physicians about
personal risk for breast cancer, and supplemental screening
appropriate to such risk, are achieved for all women.
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