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Executive Summary

There is considerable variation in mammography deployment, utilization, and breast cancer detection in the
United States. While some locations have a high density of mammography resources and a corresponding
high rate of breast cancer screening and detection, other places have far fewer resources and a
corresponding low rate of screening and detection.

This report uses the location of every mammogram machine in the United States to quantify the geographic
distribution of mammography, assess how the deployment of mammography corresponds to county-level
breast cancer incidence, and provide evidence to guide more equitable investment and resource allocation to
women’s preventive health services.

We estimate that if low-detection counties could perform as well as their high-detection counterparts, then
the US could identify about 2,600 additional cases of breast cancer earlier. Counties with lower rates of
detection tend to have smaller populations, a larger percentage of racial and/or ethnic minority populations,
higher poverty rates, lower rates of health insurance coverage, a higher proportion of households speaking
limited English, and a lower rate of women receiving a mammogram in the past year. There is a large cluster
of these counties in the Southwest.

We then project which places would have the highest return on investment (in terms of early detection) with
additional mammogram machines. Seventy-four counties yield a high return for both measures (all cases

and ductal carcinoma in situ) of cases caught earlier. These are places where a lack of machine capacity is

a barrier to meeting screening guidelines; however, this does not mean that other barriers are not present.
Additional machines are likely necessary to improve detection but may not be sufficient if other obstacles
(such as cost, language barriers, inability to take time off, or lack of engagement with the health system) are
not addressed in tandem.




Background

More than 42,000 women die each year due to breast cancer in the United
States. It is the second-leading cause of cancer death among American
women and the leading cause of cancer death for Black and Hispanic
women. According to the American Cancer Society,’ in the US around 13
percent of women will be diagnosed with invasive breast cancer in their
lifetime, and 2 percent of all women will die of the disease.

There has been significant progress: The breast cancer mortality rate fell

by 44 percent between 1989 and 2022, while invasive breast cancer
incidence rates rose 40 percent among women aged 50 and older between
1980 and 2000. Both the increase in incidence and the decrease in
mortality can be attributed at least partially to the uptake in screening.
From 1987 to 2021, the percentage of women aged 40 and over who

had a mammogram in the last two years more than doubled, reaching
approximately 65 percent.?

Recommendations for screening mammography, especially among women
with an average risk profile, vary but always include a strong endorsement of
clinical judgment by the provider. However, there are general best practices.

The first is that women begin receiving annual mammograms at age 40,

as recommended by the American College of Radiology and the Society of
Breast Imaging.® The American Cancer Society recommends that women
aged 40-44 have the option to start annual mammogram screening, women
aged 45-54 receive annual mammograms, and women aged 55 and older
have the option of switching to every other year. It advises continuing
screening as long as a woman is “in good health and expected to live at least
10 more years.”” The US Preventive Services Task Force (USPSTF) updated
its guidelines in 2024 to recommend biennial screening mammography for
women aged 40-74. This is an update to its 2016 recommendations that
women aged 50-74 receive biennial screening and that the decision for
women aged 40-49 should be based on individual factors.?

In addition to early diagnosing of invasive breast cancer, the advent of mass
screening mammography in the United States in the 1980s had implications
for ductal carcinoma in situ (DCIS), a form of “stage 0" breast cancer, which
is caught almost entirely through preventive screening. DCIS is diagnosed
when abnormal cells are detected in the milk ducts and have not invaded
surrounding tissue. This is distinct from invasive ductal carcinomas, in
which the cancer cells have spread to surrounding tissue; invasive ductal
carcinomas represent two-thirds of new breast cancer diagnoses.
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Not all DCIS will progress to invasive cancer. Estimates of the percentage that will progress range from 10
percent to more than 50 percent, although the true number is likely somewhere between 10 and 20 percent.®

The relationship between screening mammography and breast cancer incidence shows there is a clear case

to be made that lack of access is at least partly responsible for missed breast cancer diagnoses. Similar to the
soaring rates of breast cancer diagnoses as screening programs were implemented nationwide, areas within
the US that have greater access to mammograms often report higher rates of breast cancer cases. These areas
possess superior screening infrastructure, which allows for earlier and more frequent detection.”

Areas within the US that have greater access to mammograms
often report higher rates of breast cancer cases.

Patients with access to such infrastructure also tend to face lower barriers to follow-up care, meaning that
cancers are caught at earlier stages and treated before progressing. Conversely, areas with limited screening
infrastructure see fewer cases, not necessarily because the true incidence of breast cancer is lower, but
because more women go unscreened, unable to comply with the preventive guidelines. The result is that cases
go undetected and undiagnosed until they are more advanced and symptomatic, leading to higher treatment
costs in both monetary terms and in the burden placed on patients and caregivers, to say nothing of the higher
mortality associated with later-stage diagnosis.

Areas with limited screening infrastructure see fewer cases, not
necessarily because the true incidence of breast cancer is lower,
but because more women go unscreened, unable to comply
with the preventive guidelines.

A quarter of the reduction in breast cancer mortality since the 1970s is attributable to increased screening,® but
as long as screening improvements remain more concentrated in certain geographic areas and among certain
populations, inequities in health outcomes for women will persist. Although some posit that the slowing pace

of breast cancer mortality decline represents a saturation of the effect of screening uptake,” it is also possible

that this saturation is merely occurring in areas where infrastructure is in place. Rather than focus efforts on
compliance with guidelines in places where mammography is available and adherence is already high, it could
benefit society to focus on infrastructure improvements in areas where compliance is currently difficult to achieve.

It could benefit society to focus on infrastructure improvements
in areas where compliance is currently difficult.
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Purpose

This study aims to assess and compare the availability,
capacity, and performance of screening mammography
across US counties. Specifically, we examine the
geographic distribution of mammography machines
and evaluate their alignment with local breast cancer
detection. We map these indicators to identify
counties with potential mismatches between capacity
and need.

The objectives of the study are to:

e Quantify the geographic distribution of
mammography.

Assess how the current deployment of
mammography corresponds to county-level
breast cancer incidence.

Provide evidence to guide more equitable investment
in and resource allocation to women'’s preventive
health services.

Ultimately, this research supports the broader goal of
advancing data-driven health-system planning, ensuring
that innovations in early detection are equitably
accessible to all women.




Data

Cancer and Mammography Data

We collect county-level data on breast cancer cases, including DCIS, from US Cancer Statistics (USCS)
for 2017-2021.19 USCS does not include cancer data from Indiana or Kansas; cancer variables were
instead collected from those respective state departments of health.'*

We also collect the percentage of female Medicare participants in each county that had a mammogram
in the previous year, as of 2022, from the University of Wisconsin's County Health Rankings.*? This
captures how well part (but not all) of the recommended female population can access mammography.
This measure targets a population for which insurance coverage is not a barrier to access, meaning that
when this measure performs poorly, even a fully covered population has access issues.

All US-based mammography machines are required to be certified to operate by the American
College of Radiology (or by the state of Arkansas or Texas for facilities in those states) under the
Mammography Quality Standards Act.®® The Food and Drug Administration (FDA) Mammography
Program Reporting and Information System (MPRIS) collects details on all certified machines.

We requested the MPRIS facility and equipment data from the FDA via the Freedom of Information
Act and received the data on February 27, 2025. The data include all certified mammography
machines and their locations as of February 25, 2025.** Each machine is assigned to a county based
on the street address reported by MPRIS.

Population Data

For each county, we use the female population aged 40 and above from the 2017-2021 American
Community Survey (ACS) five-year estimates.™ This is a rough approximation of the population for
which mammography is most beneficial and includes the populations advised to receive regular
mammograms by the American College of Radiology, the Society of Breast Imaging, the American
Cancer Society, and the USPSTF.

We also use the ACS five-year estimates to gather demographic data, including the racial/ethnic
makeup of the female population of counties, female poverty and insurance rates, and the percentage
of female limited-English-speaking households (households where all members aged 14 and above
have at least some difficulty with English).

We assign each county one of five urban classifications based on the National Center for Health
Statistics Urban-Rural Classification Scheme for Counties.' We classify large metros as counties

in metropolitan statistical areas (MSAs)—including principal cities and suburbs—with at least one
million in population; medium metros as counties in MSAs of 250,000 to 999,999; and small metros
as counties in MSAs of less than 250,000. Counties are classified as micropolitan if they have a
population cluster of 10,000-49,000, with the remaining counties classified as rural or noncore.
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Data Patterns

Figure 1 displays the locations of mammogram machines throughout the US. Dark 890

blue counties have above the median number of mammogram machines for their

population (14 for a large metro, 12 for a medium metro, 9 for a small metro, 4 for a COUNTIES IN
micropolitan area, and 2 for a rural county), light blue counties have at or below the THE US WITH

median number of mammogram machines, and gray counties have no mammogram NO MAMMOGRAM
machines. There are 890 counties in the US with no mammogram machines. MACHINES

Figure 1: Distribution of Mammography Machines in the United States

@ Above Median
@ At or Below Median
(O No Mammography

Sources: MPRIS (2025), Milken Institute (2025)

Mammography machines tend to be concentrated in more populated areas, with the largest presence in major
urban areas, particularly along the coasts. This is roughly in line with the US population distribution, although, as
shown in Figure 2, the ratio of the number of machines to the number of women aged 40 and above, which we
refer to as capacity, does not follow the same pattern.

Some places have more machines per person and thus more capacity, while others have fewer machines per
person, resulting in less capacity. Places with below median mammography capacity are more evenly spread
throughout the country than those with higher capacity and are less commonly found on the coasts. For example,
California, which has a high number of total machines, has a lower capacity due to its large population.

MILKEN INSTITUTE
OPPORTUNITIES FOR LOCAL MAMMOGRAPHY DEPLOYMENT




Figure 2: Mammography Capacity in the US (Number of Machines per 100,000 Women Aged 40+)

@ Above Median
@ At or Below Median
(O No Mammography

Sources: MPRIS (2025), ACS (2025), Milken Institute (2025)

In general, places with more mammogram capacity tend to have better detection ability (Figure 3). Crude rates of
breast cancer increase along with the density of mammogram machines, which is consistent with a higher number
of machines detecting more cases of cancer in the population. Counties with the most machines have the highest
crude rate of breast cancer (329 cases per 100,000). Low-capacity counties have the second-highest crude rate
(318 cases per 100,000), and counties with no capacity have the lowest crude rate (306 cases per 100,000).

Figure 3: Mammography Machines and Crude Rate of Breast Cancer Among Women Aged 40+

CASES PER 100,000 WOMEN AGED 40 AND OLDER

No Mammography 306

Median or Lower
Mammography Capacity

High Mammography Capacity

329

300 310 320 330

Sources: MPRIS (2025), USCS (2024), ACS (2025), state departments of health of Indiana and Kansas (2024), Milken Institute (2025)
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Figure 4 shows the geographic dispersion of counties based on their mammography capacity and crude rate
of breast cancer. Gray counties have no mammography. High-capacity counties (dark blue in Figure 2) are
indicated in blue, and low-capacity counties (light blue in Figure 2) in orange. In both cases, a darker shade
indicates higher crude rates of breast cancer (high detection), while counties shaded in a lighter version of the

color have lower case rates (low detection).

Figure 4: Geography of Mammography Machines and Crude Rate of Breast Cancer

Among Women Aged 40+

@ High Capacity, High Detection
@ High Capacity, Low Detection
@ Low Capacity, High Detection
(O Low Capacity, Low Detection
(O No Mammography

Sources: MPRIS (2025), USCS (2024), ACS (2025), state departments of health of Indiana and Kansas (2024), Milken Institute (2025)

The dark blue areas, those with high capacity and high detection, are

the highest performing counties. They have numerous mammogram
machines, which translates into a high catch rate for breast cancer. Light
blue areas have high capacity but are not among the top performers in
terms of detection. This suggests that in these locations, something other
than capacity is constraining the ability to detect breast cancer (a topic
that we will return to later).

Dark orange counties have low capacity but high detection, meaning
that despite having fewer machines, women are still managing to get
screened. The light orange counties have both low capacity and low

detection; investment in mammogram machines in these 97 counties
would likely vield large benefits. Gray counties have no mammogram
machines present.

MILKEN INSTITUTE
OPPORTUNITIES FOR LOCAL MAMMOGRAPHY DEPLOYMENT

The light orange
counties have both
low capacity and low
detection; investment
IN Mammogram
machines in these 97/
counties would likely
yield large benefits.




The map shows that the Southwest represents an area with a large number of potentially undetected cases.
Even in the few high-capacity counties, case rates fall below the median. With its large number and small sizes
of counties, Eastern capacity tends to vary; we do not observe many large clusters of either high- or low-
detection counties. California, on the other hand, outside of a relatively small area in the north of the state,

is almost entirely low-capacity, likely due to its large population along the coast.

The middle of the country, notably the northern plains and extending down to west and northwest Texas, is also
interesting. While many small, less-populated counties in this area fall in high-capacity, low-detection sections,
numerous have no mammography machines at all. Women in those counties must travel to nearby counties
with machines, most of which are high-capacity, low-detection areas (as seen in light blue).

This pattern is partly due to the clusters of small, low-population counties. Because women in counties without
access to mammography machines are being diagnosed in other counties, it might be more realistic to group
the gray counties with the light blue, which would flip part of this area to low capacity, low detection. To put it
simply, a mammogram machine in a county bordering no-machine counties serves a much larger population.

Table 1: Demographics of Counties Stratified by Capacity and Detection

speaking households

High capacity, High capacity, Low capacity, Low capacity, No
high detection low detection high detection low detection machines
Population (female, 40+) 11,779 = 8561 . 12870 10,125 . 2,267
% Racial and/or
ethnic minority (female, 40+) 2.0 113 120 22.2 114
% Poverty rate (female) 136 143 146 175 157
% Uninsured rate (female) 53 7 7 8.4 9
% Had mammogram in last year 48 46 44 38 40
(female Medicare enrollees) : : : :
7% Limited-English- 13 176 164 364 166

Sources: MPRIS (2025), USCS (2024), ACS (2025), state departments of health of Indiana and Kansas (2024), Milken Institute (2025)

Table 1 provides demographic information on counties based on their capacity and detection profile. Much of the
data align with cancer outcomes. Within a given capacity, poorer detection correlates with smaller populations,

a larger percentage of racial and/or ethnic minority populations, higher poverty rates, a lower rate of health
insurance coverage, a higher proportion of households speaking limited English, and a lower rate of women
receiving a mammogram in the past year, revealing multiple layers of vulnerability. This suggests that while the
capacity of screening mammography is important to detection, other barriers outside of capacity are also relevant.

While Figure 3 suggests that increasing capacity in low-capacity areas will improve detection, Table 1 shows
that this is unlikely to close the gap in detection completely. Though higher capacity does allow for the
possibility of increased screening, it does not guarantee it, and capacity alone is far from the only determinant
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of breast cancer detection. The successful deployment of mass screening mammography relies on machine
availability but also on uptake. Health-care access encompasses five key dimensions: availability, accessibility,
accommodation, affordability, and acceptability.’” The deployment of additional mammography machines
addresses the availability of this care but not the other dimensions of health-care access.

Projections

We next project how many additional cases could be caught, and how many could be caught early (as DCIS),
if low-capacity, low-detection, and no-mammography counties performed at the average level of their
high-capacity, high-detection counterparts. This reasonably approximates the growth potential for detection
through additional investment.

If low- and no-capacity counties were able to detect at the same rate as their high-capacity counterparts,
we project that the US could catch about 2,600 additional cases of breast cancer earlier. We also project that
4,200 cases could be caught as DCIS, before they progress to later stages.

Figures 5 and 6 show the geographic dispersion of places with the highest (top 10 percent) projected
improvements on a per-machine basis. They indicate the top 155 counties where the deployment

of an additional machine could have the largest return on investment (ROI) in terms of detection
improvements per machine.

Figure 5: Counties with the Highest ROI (Breast Cancer Cases Caught) from Mammogram Deployment
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Sources: MPRIS (2025), USCS (2024), ACS (2025), state departments of health of Indiana and Kansas (2024), Milken Institute (2025)
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Figure 6: Counties with the Highest ROI (DCIS Cases Caught) from Mammogram Deployment

’d
T
I T
)
O G o e
Wi
111
||I_ |
A
| H
ZRas
[
_II o
[T
o 117
@ Top 10% ROI
; (O Not Top 10% ROI
QO a_

Sources: MPRIS, USCS, ACS, state departments of health of Indiana and Kansas, Milken Institute (2025)

Generally speaking, if a county is highlighted in Figure 5 or 6—even more so if it is highlighted on both maps—
then it is likely a high-return location for mammography deployment. The top ROl counties have a similar but
not identical footprint for ROl in terms of breast cancer versus DCIS cases caught earlier. There are 74 counties,

such as Broward County, Florida, and Adams County, Colorado, that are highlighted on both maps, indicating a
high ROI for identifying both additional breast cancer and DCIS cases.
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Non-Capacity Barriers and
Implications for Deployment

To identify potential health gains from investing in additional machines, we need to target areas
where a large number of women are unable to meet the recommended mammogram screening
guidelines. The previous analysis shows places where a lack of machine capacity is a barrier to
meeting guidelines, but that does not mean that this is the only barrier present in these places.
Additional machines are likely necessary to improve detection but may not be sufficient to do so if
other barriers are not addressed in tandem.

Mammography screening shares the same common barriers as other types of health care: Patients
face time and financial constraints from lack of paid time off, inability to secure childcare, lack of
transportation, or even an overly busy schedule.'® And income and health insurance are particularly
important factors in determining whether or not women get screened.’ Even a small copayment is
associated with much lower adherence to screening guidelines.?®

Though little to no cost-sharing is required for screening mammography under most health insurance
plans, lack of health insurance continues to be strongly associated with insufficient breast cancer
screening.?™ This is likely because those with insurance tend to be more connected to the health-care
system. Lack of a regular source of health care is associated with lower mammography use, and many
women receive mammograms only after being referred by a provider.??

Additionally, the differing screening guidelines from various organizations can confuse even those
with high health literacy. A trusted provider can help individuals navigate confusing recommendations
and overcome the fear that prevents some women from receiving a mammogram.?

Factors such as immigration status, language, acculturation, and time spent living in the United States
also impact breast cancer screening.?* For example, patients who only speak Spanish demonstrate
lower rates of screening and follow-up care, and while translation services are available, they are a
finite resource and are not always ideally tailored to a patient’s specific language and culture.?

This report aims to highlight locations that have a capacity barrier. The recommended policy response
to improve utilization in these locations should include investment in capacity, along with additional
investment to address other barriers present. If the local population has no capacity and is also unable
to take time off to get screened, for example, then both barriers need to be addressed to get the
maximum increase in screening and detection.
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Conclusion:
Beyond Basic Screening

Mammography is an important first step in improving breast cancer
outcomes; you cannot treat what you cannot detect. However, not

all mammography is equally capable of catching breast cancer in all
people: Standard mammography is far less effective in detecting
cancer in people with dense breasts. While it is important to ensure
that populations have access to screening at all, it is also vital to
ensure they have access to the appropriate quality of screening.
Investment is not one-size-fits-all, and as more enhanced data on risk
subpopulations (such as women with dense breasts) become available,
better technology can be deployed to more efficiently meet needs.

Increased introduction of advanced diagnostic technology,

such as Al-enhanced imaging, computer-assisted diagnostics,
whole breast ultrasound, liquid biopsy, thermography, molecular
imaging (MRI, PET), and tomosynthesis (3D mammography), will

increase the precision with which analytics similar to those in
this report can be applied.?

Finally, the presence or use of mammography does not speak to
the availability of and access to treatment. Better deployment
of screening resources ensures that women can get screened
and diagnosed more quickly, but this is merely the first step

in a treatment plan and, hopefully, recovery journey. Just as
improvements can be made through investment in screening
capacity, there is also room for health improvements through
additional and smart investment in treatment capacity.
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