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Timeliness of abnormal screening and diagnostic
mammography follow-up at facilities serving vulnerable women

L. Elizabeth Goldman, MD, MCR1, Rod Walker, MS2, Rebecca Hubbard, PhD2, Karla
Kerlikowske, MD1, and the Breast Cancer Surveillance Consortium
1 Department of Medicine, University of California San Francisco, San Francisco, CA
2 Biostatistics Unit, Group Health Research Institute, Seattle, WA

Abstract
Background—Whether timeliness of follow-up after abnormal mammography differs at
facilities serving vulnerable populations such as women with limited education or income, in rural
areas, and racial/ethnic minorities is unknown.

Methods—We examined receipt of diagnostic evaluation following abnormal mammography
using 1998-2006 Breast Cancer Surveillance Consortium-linked Medicare claims. We compared
whether time to recommended breast imaging or biopsy depended on whether women attended
facilities serving vulnerable populations. We characterized a facility by the proportion of
mammograms performed on women with limited education or income, in rural areas, or racial/
ethnic minorities.

Results—We analyzed 30,874 abnormal screening examinations recommended for follow-up
imaging across 142 facilities and 10,049 abnormal diagnostic examinations recommended for
biopsy across 114 facilities. Women at facilities serving populations with less education or more
racial/ethnic minorities had lower rates of follow-up imaging (4-5% difference, p<0.05), and
women at facilities serving more rural and low income populations had lower rates of biopsy
(4-5% difference, p<0.05). Women undergoing biopsy at facilities serving vulnerable populations
had longer times until biopsy than those at facilities serving non-vulnerable populations (21.6 days
vs. 15.6 days; 95% CI for mean difference 4.1-7.7). The proportion of women receiving
recommended imaging within 11 months and biopsy within 3 months varied across facilities
(interquartile range 85.5%-96.5% for imaging and 79.4%-87.3% for biopsy).

Conclusions—Among Medicare recipients, follow-up rates were slightly lower at facilities
serving vulnerable populations, and among those women who returned for diagnostic evaluation,
time to follow-up was slightly longer at facilities that served vulnerable population. Interventions
should target variability in follow-up rates across facilities, and evaluate effectiveness particularly
at facilities serving vulnerable populations.
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Background
In breast cancer screening, up to 10% of screening mammography is abnormal, leading to
women being recalled for diagnostic mammography or breast biopsy (1). Prompt diagnostic
evaluation minimizes a woman's anxiety generated from having abnormal mammography
(2). Furthermore, delays among symptomatic breast cancer patients of 12 or more weeks
prior to presentation have been associated with higher breast cancer mortality (3), and the
time to breast surgery among women with invasive early stage breast cancer impacts its
treatability (4). Vulnerable populations such as women with low income, limited education,
racial or ethnic minorities, and those who live in rural areas are more likely to face delays in
breast cancer diagnosis and have worse breast cancer outcomes (5-12). It is important to
understand the extent to which timeliness of mammography evaluation and loss to follow-up
at facilities serving vulnerable populations differs from other facilities.

While there is no consensus as to the appropriate timeline for follow-up after abnormal
mammography, from the woman's perspective, the sooner the better (2). The Mammography
Quality Assurance Act requires that mammography facilities send or give directly to all
women a written summary of the results of the mammography in lay terms no later than 30
days from the date of the examination. The American College of Radiology recommends
contacting women regarding abnormal or concerning mammography within 5 days (13),
while stricter European guidelines recommend that 95% of women receive examination
results within 15 working days and 90% are offered follow-up within 5 working days (14).
In the United States, most abnormal mammography are fully evaluated within 3 weeks,
though there is significant variability by facility (15, 16). Neither the annual volume of
mammography interpreted, the facility's recall rate, whether the facility is a specialty center,
or the percentage of women who live in rural areas has been associated with the timeliness
of evaluation (15). Loss to follow-up may differ for certain at-risk populations such as
women with limited English proficiency (17). Limited workforce and capacity at non-profit
facilities and in some rural areas (18, 19) may contribute to delays in follow-up care. It is
unknown whether there are any differences in the timeliness of abnormal mammography
evaluation at facilities on the basis of the proportion of women served who are racial or
ethnic minorities, or women with limited income or education (20, 21). Prior studies
evaluating the timeliness of follow-up care have been limited by the ability to ascertain
imaging and biopsy procedures, and therefore have not evaluated differences in follow-up
rates across facilities (15, 16).

Using a sample of Medicare recipients, this study estimates differences in receipt and
timeliness of follow-up care after abnormal mammography at facilities based on the
proportion of vulnerable women served. This study overcomes limitations of prior studies by
using data from the Breast Cancer Surveillance Consortium (BCSC) – a collaborative
network of mammography registries that includes clinical risk information, radiology
interpretations, and cancer and pathology registry data – linked to Medicare claims to
facilitate ascertainment of follow-up care. Prior work focused only on women observed to
receive imaging and biopsy during follow-up due to the incomplete capture of breast
ultrasound and biopsies (15). We hypothesized that facilities serving vulnerable women
would have lower rates of women completing recommended follow-up, longer average
times to follow-up among those who do, and more variable follow-up than facilities serving
non-vulnerable women.
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Methods
Data sources

The BCSC is a National Cancer Institute-funded consortium of pooled mammography
registry data shown to be representative of US women undergoing mammography (1, 22).
The registries prospectively collect women's self-reported demographic and clinical data at
each mammography examination, together with radiologists’ mammography interpretations.
Registries ascertain cancer outcomes through linkage with state tumor registries, regional
Surveillance, Epidemiology, and End Results programs, and pathology databases, and pool
data using a central Statistical Coordinating Center (SCC). Each registry and the SCC
receive institutional review board approval for either active or passive consenting processes
or a waiver of consent to enroll participants, link data, and perform analytic studies. All
procedures are Health Insurance Portability and Accountability Act (HIPAA) compliant. All
registries and the SCC have received a Federal Certificate of Confidentiality and protection
for the identities of women, physicians, and facilities who are subjects of this research.

Four BCSC registries (North Carolina, Vermont, San Francisco, and New Hampshire)
participated in a Medicare linkage. Women aged 65 and older who were enrolled in
Medicare and had received mammography at one of these sites prior to 2006 were linked to
the Center for Medicare and Medicaid Services’ (CMS) Medicare Program Master
Enrollment file. Using this linked file, we identified Medicare enrollment information and
Medicare claims data indicating when imaging, biopsies, and pathologic examinations
occurred.

Study participants
Using BCSC mammograms from 1998-2006, we identified two samples of women: those
with abnormal screening mammography requiring diagnostic imaging follow-up and those
with abnormal diagnostic mammography requiring biopsy follow-up. We included women
who had a corresponding mammography Medicare claim with the same date of service as
the abnormal BCSC exam, and who had the potential to be linked to Medicare usage over
the entire designated analytic follow-up periods (11 months for the screening analysis and 3
months for the diagnostic analysis, described in Outcomes below). We required enrollment
in both Medicare Parts A and B and no enrollment in a Medicare HMO in the month of the
abnormal mammogram and the months following. Women who died were excluded from the
analysis as they did not have complete Medicare enrollment through the follow-up period.

An abnormal screening mammogram was defined according to the standard BCSC
definition for screening mammography (bilateral views, indicated for routine screening, with
no prior imaging within 9 months, and no prior breast cancer) and classified as abnormal if
the Breast Imaging-Reporting and Data System (BI-RADS®) assessment was 0 (needs
additional evaluation), 4 (suspicious abnormality), 5 (highly suggestive of malignancy), or 3
with a recommendation for immediate follow-up (probably benign) (17-19). An abnormal
diagnostic mammogram was defined as a mammogram indicated by the radiologist as being
recalled for additional work-up of an abnormal screening mammogram, short interval
follow-up, or evaluation of a breast concern and interpreted by the radiologist as abnormal,
having a BI-RADS® assessment of 4, 5, or 0 or 3 with a recommendation for biopsy, fine-
needle aspiration, or surgical consult. Women with abnormal diagnostic mammography
could have had prior breast cancer.

Outcomes
Claims for follow-up breast imaging and breast biopsies were identified in Medicare files
(Carrier Claims, Inpatient, and Outpatient files) using International Classification of Disease
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(ICD)-9 procedure codes, Health Care Common Procedure Coding System (HCPCS) codes,
and diagnosis-related groups (DRG) (Appendix A). We performed separate analyses for
imaging follow-up among women with abnormal screening mammography, and for biopsy
follow-up among women with abnormal diagnostic mammography. For the former, we
determined the time to follow-up breast imaging within an 11 month period (e.g. diagnostic
mammography, breast ultrasound, or breast magnetic resonance imaging). For the latter, we
determined time to follow-up breast biopsy within a 3 month period. As there is no uniform
definition of timeliness of follow-up for abnormal mammography, we selected these time
periods as they encompass most abnormal mammography evaluations (15) and reflect a time
frame by which all screening and diagnostic mammography should be resolved.

Facilities serving vulnerable women
Facilities were characterized as serving a vulnerable population based on the population of
women served by the facility according to four socio-demographic characteristics:
educational attainment, race/ethnicity, living in rural/urban areas, and household income
(20, 21). A woman's educational attainment and race/ethnicity were self-reported in a survey
at the time of mammography. Linkages between 2000 Census data and women's self-
reported residential zip code were used to assign each woman an income measure
corresponding to the median household income in the zip code and a rural/urban score
corresponding to the percentage of rural residences in the zip code.

To describe the vulnerability of the population served by each mammography facility, we
calculated a continuous facility-level vulnerability index using the entire population of
women who receive mammography at the facility (regardless of insurance). First, we
aggregated individual woman-level characteristics for the four vulnerability measures across
all mammography examinations (both screening and diagnostic) conducted by a given
facility during the 1998 to 2006 study period, not only those mammograms included in the
analysis of time to follow-up. The continuous index measures were: (1) the percentage of the
population with a high school education or less, (2) the percentage of the population
composed of minorities (African-American race, or Hispanic/ Pacific-Islander/Hawaiian/
Native American ethnicity), (3) the average median household income, and (4) the average
percentage of rural residents. These measures were dichotomized providing a binary facility-
level vulnerable/non-vulnerable classification for the population served by each facility: we
classified facilities as serving a vulnerable population if: < 83% of women undergoing
mammography at the facility had completed high school, > 30% minorities, average median
household income < $45,000, percentage of rural residence > 52% (20). These thresholds
identified facilities serving a higher proportion of women (1 standard deviation from the
mean proportion) from a given vulnerability category based on data from all 7 BCSC sites
(20), a population reflective of women receiving mammography in the U.S. (1).

We then developed a composite score adding one for each of the four vulnerability criteria
met; each component was given equal weighting, resulting in a score ranging from 0 to 4.
The vulnerability score is a characteristic of the mammography facility where the woman
sought care, rather than a characteristic of the woman herself.

Analysis
We described the characteristics of the study samples overall, and by whether the facility
performing the initial abnormal mammography met any of the vulnerability criteria.
Characteristics included age, personal and family history of breast cancer, prior breast
procedures, prior BCSC screening mammography, and BI-RADS® breast density.
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We analyzed 1) the probability of receiving recommended follow-up within the designated
follow-up period, and 2) among those receiving recommended follow-up procedures, the
timeliness of that care. For analysis (1), we used a modified Poisson regression model
estimated via generalized estimating equations (GEE) with clustering at the facility level to
estimate adjusted relative risks (RR) for undergoing recommended follow-up procedures
(imaging within 11 months for the screening population and biopsy within 3 months for the
diagnostic population) on the basis of facility vulnerability status (23). We chose this model
because it directly estimates relative risks, rather than odds ratios, which allow for ease of
interpretation. We examined each of the four vulnerability indices and the composite score.
For the screening population, the model was adjusted for mammography registry, age, and
history of prior screening mammography. For the diagnostic population, the model was
additionally adjusted for mammography indication and personal history of breast cancer. To
provide estimates of proportions of women receiving recommended care, we used marginal
standardization to standardize predicted probabilities based on our modified Poisson
regression models to a common distribution of woman- and mammogram-characteristics
(24).

For analysis (2), we estimated differences in average timeliness of follow-up among those
receiving recommended follow-up procedures on the basis of facility population
vulnerability using multiple linear regression models estimated via GEE with clustering at
the facility level. These models were adjusted for the same covariates as included in the
models for analysis (1), and adjusted estimates of the average days until follow-up were
generated from the linear regression models using marginal standardization.

We described variability in follow-up rates and timeliness of follow-up across facilities by
computing estimates for individual facilities and summarizing this information using
boxplots. To ensure robust estimates at the facility level, we limited this analysis to facilities
which contributed at least 50 mammograms. Tests of linear trend for the composite
vulnerability scores in analyses (1) and (2) were based on generalized score statistics. All
analyses were conducted using SAS software, version 9.2 (SAS Institute Inc., Cary, NC) and
R, version 2.15.1 (R Foundation for Statistical Computing, Vienna, Austria).

We conducted several sensitivity analyses. We extended the time period for the biopsy
analysis from 3 to 11 months. We refit models for the biopsy analysis after excluding
women with a history of breast cancer. To our knowledge, there has not been a large scale
validation of Medicare claims data for breast biopsies compared to chart review. To address
the limitation that the Medicare claims data may have undercounted biopsies, we refit
models assuming that women without a biopsy detected in the Medicare claims data but who
had a new cancer diagnosis within 90 days detected in the Surveillance Epidemiology and
End Results (SEER) registry or other pathology registries were compliant with follow-up
and tested to see if there were differences in reporting compared to the SEER registry by
population served.

Results
After excluding exams not meeting the Medicare follow-up enrollment criteria (n=1,421
total), the screening mammography sample included 30,874 mammograms recalled for
subsequent imaging among 27,423 women across 142 facilities (Table 1). The diagnostic
mammography sample included 10,049 mammograms among 9,592 women at 114 facilities.
Distributions of these demographic characteristics did not differ greatly among included
mammograms from the facilities serving vulnerable vs. non-vulnerable populations.
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Of facilities in which we analyzed screening mammography, 38 (26.8%) were designated as
serving women with limited education, 19 (13.4%) served a high proportion of racial/ethnic
minorities, 59 (41.5%) served a high proportion of rural residents, and 47 (33.1%) served
low-income women (Table 2). The percentages of facilities designated as serving vulnerable
women in the diagnostic mammography analysis were similar.

Completeness of follow-up after abnormal screening mammography
Overall, 90.3% (95% CI 87.4, 93.2) of women returned within 11 months for imaging after
being recalled. The supplemental digital content demonstrates cumulative incidence curves
of follow-up for abnormal screening mammography by vulnerability of the population
served (Figure, Supplemental Digital Content 1). After adjustment, we estimated significant
differences for the race/ethnicity vulnerability index and limited education, with women at
facilities serving vulnerable populations having lower rates of return (race/ethnicity-- 85.6%
vs. 90.7%; RR: 0.94, 95% CI: 0.90 – 0.99; education- 87.1% vs. 90.8%; RR: 0.96, 95%:
0.92 - 1.00 (Table 3).

Timeliness of follow-up after abnormal screening mammography among those completing
follow-up imaging

Among women who underwent recommended follow-up imaging, the mean number of days
to imaging was 16.6 (95% CI 15.1, 18.2). Comparing adjusted estimates of average days
until imaging among these women on the basis of facility population vulnerability yielded
statistically significant differences for the education index; it took longer for women at
facilities serving women with less education to undergo follow-up imaging (24.5 days vs.
15.4 days; 95% CI for mean difference 3.7-14.5) than at facilities serving women with more
education. There was also a statistically significant trend (p = 0.03) toward longer follow-up
times with greater composite vulnerability scores.

Completeness of follow-up after abnormal diagnostic mammography
Overall, 83.2% (95% CI 81.5, 85.0) of women who were recommended for biopsy returned
for biopsy within 3 months. The supplemental digital content provides the cumulative
incidence curves for biopsy after abnormal diagnostic mammography by vulnerability of the
population served (Figure, Supplemental Digital Content 2). After adjustment, we estimated
significant differences for the rural/urban vulnerability index, the income vulnerability
index, and the composite index. Women at the facilities serving more vulnerable populations
tended to have lower rates of return for biopsy (residence 80.6% vs. 84.9; RR: 0.95, 95% CI:
0.92 – 0.98; income 80.0% vs. 84.6%; RR: 0.95, 95% CI 0.91 – 0.98; any vulnerability
80.8% vs. 86.2%; RR: 0.94, 95% CI: 0.91- 0.97 (Table 4).

Timeliness of follow-up after abnormal diagnostic mammography among those completing
follow-up tests

Among the women receiving biopsy, the average time to biopsy was 18.8 days (95% CI
17.5-20.0) and was longer for women at facilities serving vulnerable populations on the
basis of residence, income, and the composite index. Adjusted estimates of the average
difference in timeliness of biopsy were: residence (21.2 days vs. 17.3 days; 95% CI for
mean difference 1.4 – 6.5); income (22.6 days vs. 17.2 days; 95% CI for mean difference
3.0-7.8); and any vulnerability (21.6 days vs. 15.6 days; 95% CI for mean difference
4.1-7.7).

Variation in follow-up across facilities
Limiting the imaging analysis to facilities with at least 50 mammograms there were a total
of 93 facilities (of which 55 served vulnerable women, i.e. composite>0). Limiting the
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biopsy analysis to facilities with at least 50 mammograms there were a total of 51 facilities
(of which 35 served vulnerable women, i.e. composite>0). Raw follow-up imaging and
biopsy rates were highly variable across facilities, both for those that serve vulnerable vs.
non-vulnerable populations (Figure 1). The interquartile ranges (IQRs, i.e. range of rates
among middle 50% of facility rates) of follow-up imaging rates were: vulnerable
85.3%-95.7% and non-vulnerable 88.3%-97.3%; the IQRs of follow-up biopsy rates were:
vulnerable 79.0%-86.0% and non-vulnerable 80.5%-89.5%. The within-facility average time
to follow-up imaging among women receiving recommended follow-up (IQR: vulnerable
12.4-23.6 days; non-vulnerable 10.6-19.1 days) and biopsy (IQR: vulnerable 18.7-24.6 days;
non-vulnerable 13.7-19.7 days) was also variable.

Sensitivity analyses
The biopsy analysis did not substantially differ when we extended the follow-up period to
11 months, when we excluded women with prior history of breast cancer, or when we
included new cancer diagnoses in the SEER registry as a surrogate for a biopsy not captured
in the Medicare claims data (N=224) (results not shown).

Discussion
On average, women insured by Medicare fee-for-service who underwent recommended
follow-up care for abnormal mammography did so within a few weeks. However, 17% of
women did not return for biopsy within 3 months, and a statistically significantly higher
percentage did not return at facilities serving low income women and those living in rural
areas. For both completeness and timeliness of follow-up, facilities that serve vulnerable
populations tended to have higher loss to follow-up and slightly (arguably clinically
insignificant) longer time to follow-up for both imaging after abnormal screening and
biopsies after abnormal diagnostic mammography. Importantly, there was variability in time
to follow-up imaging and biopsy across both facilities serving vulnerable and non-
vulnerable women, providing evidence of gaps in timeliness of care.

Our findings that up to 17% of women at facilities serving vulnerable and non-vulnerable
women did not receive biopsy within three months of an abnormal mammography is
concerning. Perhaps even more concerning is the evidence of the variability in follow-up
completeness across facilities. Our study includes women insured by Medicare, which
suggests that insurance alone does not ensure timely follow-up. Notably, in neither analysis
can we determine whether women were offered biopsy, but declined. Our use of Medicare
claims allowed for a more robust capture of follow-up imaging and biopsies than in prior
work. How this degree of loss to follow-up contributes to cancer outcomes is unknown.

Our study suggests that populations in rural and low income settings may be at particular
risk for loss to follow-up after abnormal diagnostic mammography. Prior research has
identified social context and life factors such as competing health issues, economic hardship,
distrust of health care providers, and inflexible work policies that contribute to loss to
follow-up among vulnerable women (25). Understanding what interventions facilities could
put in place to improve follow-up, particularly for high risk individuals, is critical to
ensuring women are receiving the care they would like in a timely fashion.

Patient navigators have gained significant attention as a potential strategy to improve the
timeliness of evaluation (26-30). Patient navigation is a barrier-focused intervention
provided to women with abnormal mammography to help ensure access to recommended
follow-up tests and cancer care in a timely manner (29). These programs may decrease wait
times and improve follow-up rates particularly at facilities serving vulnerable women. The
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extent to which patient navigators or other types of patient or health system-level
interventions account for the variability across mammography facilities is unknown.

Other strategies mammography facilities can use to help ensure timely follow-up for women
with abnormal mammography such as electronic tracking systems or approaches to
communicating abnormal mammography results to women are discussed in the literature
(31, 32), but there are no clear recommendations yet as to best practices for facilities to
adopt. Our study demonstrates the variability in timeliness that exists across facilities and
some degree of disparities in follow-up highlighting that there is still important work to do
to clarify what strategies are successful and in what settings.

The strengths of our study include the use of clinically rich data in a large cohort of women
across four states, and the linkage to Medicare claims for capture of biopsy and follow-up
imaging. However, our study has several limitations. Our study was limited to women with
Medicare, and therefore, may not be generalizable to younger populations or women without
Medicare. We evaluated several measures of whether facilities served vulnerable women.
However, two of these metrics are based on zip code based averages, and our approach has
not been externally validated. Our definition for facilities that serve vulnerable populations
may not be generalizable to areas of the country with more extreme poverty or greater
predominance of racial/ethnic minorities than those reflected in the BCSC. We chose to link
to Medicare claims data to improve the identification of imaging and biopsy procedures.
However, we found that some women were identified as having cancer without having a
claim in the Medicare data, suggesting that some biopsies may still be missed. In addition,
data were not available that may explain differences between facilities that serve vulnerable
populations and those that do not including the effect of patient characteristics such as
patient knowledge and attitudes towards mammography screening, the geographic
accessibility of facilities to patients, or facility/physician characteristics such as facility
capacity, radiologist communication with women, or reminder systems.

In conclusion, among women with fee-for-service Medicare who had an abnormal screening
or diagnostic mammography, the time to follow-up imaging and biopsy among women who
completed follow-up tests was not on average clinically meaningfully different between
facilities that served vulnerable and non-vulnerable women. However, there was variability
in loss to follow-up across facilities, and the overall rates of loss to follow-up, particularly
for biopsy, were relatively high, and were worse at facilities that served rural and low
income women. Efforts to improve the timeliness of evaluation and decrease cancer
disparities should focus on identifying successful strategies to decrease loss to follow-up
across all facilities, and specifically evaluate effectiveness particularly at facilities serving
rural and low income women.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Follow-up Imaging and Follow-up Biopsy Boxplots
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Table 1

Demographics of Women Included in the Screening and Diagnostic Study Samples.

Positive screening mammograms (N = 30,874) Positive diagnostic mammograms (N = 10,049)

Non-vulnerable facilities (composite=0) Vulnerable
facilities

(composite
>0)

Non-vulnerable facilities (composite=0) Vulnerable
facilities

(composite
>0)

N %
a N %

a N %
a N %

a

Total 12,888 17,986 4,614 5,435

N women 11,579 15,879 4,372 5,227

Age, years

    65-69 4,385 34.0 6,364 35.4 1,351 29.3 1,686 31.0

    70-74 3,712 28.8 5,265 29.3 1,212 26.3 1,548 28.5

    75-79 2,793 21.7 3,741 20.8 1,056 22.9 1,149 21.1

    80+ 1,998 15.5 2,616 14.5 995 21.6 1,052 19.4

Prior BCSC screening
mammogram (>9 months
prior)

    No 2,773 21.5 3,710 20.6 1,608 34.9 1,793 33.0

    Yes 10,115 78.5 14,276 79.4 3,006 65.1 3,642 67.0

BI-RADS breast density

1: Almost entirely fat 685 6.4 1,015 6.1 312 9.0 295 6.4

2: Scattered
fibroglandular densities

5,535 52.1 9,188 55.4 1,787 51.6 2,628 57.2

3: Heterogeneously dense 4,148 39.0 5,760 34.7 1,299 37.5 1,527 33.2

4: Extremely dense 266 2.5 634 3.8 63 1.8 146 3.2

Missing 2,254 17.5 1,389 7.7 1,153 25.0 839 15.4

a
percent is among non-missing
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Table 2

Vulnerability Characteristics of Facilities in Sample

Screening analysis Diagnostic analysis

N % N %

Number of facilities 142 114

Education

    Non-vulnerable 104 73.2 86 75.4

    Vulnerable 38 26.8 28 24.6

Race/ethnicity

    Non-vulnerable 123 86.6 101 88.6

    Vulnerable 19 13.4 13 11.4

Rural/urban residence

    Non-vulnerable 83 58.5 61 53.5

    Vulnerable 59 41.5 53 46.5

Income

    Non-vulnerable 95 66.9 76 66.7

    Vulnerable 47 33.1 38 33.3

Composite vulnerability score

    0 54 38.0 41 36.0

    1 44 31.0 38 33.3

    2 21 14.8 17 14.9

    3 15 10.6 12 10.5

    4 8 5.6 6 5.3
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