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1.1 Measure Structure
Single Measure

1.3 Electronic Clinical Quality Measure (eCQM)
Yes

1.6 Measure Description

This electronic Clinical Quality Measure (eCQM) reports the percentage of female patients aged



40 to 75 years with at least one abnormal screening (BI-RADS 0) or screening-to-diagnostic (BI-
RADS 4, 5) mammogram during the measurement period (i.e., calendar year) who received timely
diagnostic resolution defined as either follow-up imaging with negative/benign/probably benign
results or a breast biopsy within 60 days after their index (i.e., first) abnormal screening
mammogram.

Negative/benign/probably benign follow-up imaging was defined as diagnostic mammography,
breast ultrasound or magnetic resonance imaging (MRI) with BI-RADS ratings of 1, 2, or 3.
Relevant diagnostic breast biopsy procedures were defined as core needle biopsy, fine needle
aspiration, and surgical excision.

Breast Imaging – Reporting and Data System (BI-RADS) ratings: 0-incomplete, 1-negative, 2-
benign, 3-probably benign, 4-suspicious, 5-highly suggestive of malignancy.

1.7 Composite Measure
No

1.7 Measure Type
Process

1.8 Level of Analysis
Facility, Other

1.8b Other Level of Analysis
Integrated Delivery System

1.9 Care Setting
Hospital: Outpatient, Other

1.9b Other Care Setting
Integrated Delivery System

1.10 Measure Rationale

Breast cancer is the second most common cause of cancer deaths among women in the United
States [1]. In 2024, around 42,250 women will die from breast cancer and an estimated 310,720
new cases of invasive breast cancer will be diagnosed [1].

Breast cancer survival is dependent upon cancer stage at diagnosis. Approximately 99% of women
diagnosed with early-stage breast cancer live for five years or more [2]. However, this applies to
only about 32% of those diagnosed at the most advanced stage. 

Noninvasive mammographic screening is the primary screening modality used to detect breast
cancer. Delays in diagnostic follow-up after abnormal mammographic screening results increase
the risk of diagnosing cancer at a more advanced stage [3]. 

National screening guidelines recommend that women with abnormal screening mammogram
results (BI-RADS 0, 4, or 5) undergo additional follow-up imaging via diagnostic mammography,



magnetic resonance imaging (MRI), and/or ultrasound [4, 5, 6, 7]. While it is recommended that
patients with a benign follow-up imaging result return to routine screening, those with abnormal
results (BI-RADS 4 or 5) should have diagnostic samples extracted (e.g., via percutaneous biopsy,
fine needle aspiration, or surgical excision) from a suspicious area to evaluate for cancer [4]. 

Expert-based quality measure programs support the need to establish a reasonable timeframe that
encompasses this multi-step process. According to the Center for Disease Control and Prevention
(CDC) National Breast and Cervical Cancer Early Detection Program (NBCCEDP), breast cancer
screening to diagnostic resolution should occur within 60 days [8]. It is also expected that over
90% of women complete diagnostic resolution after an abnormal screening mammogram [8, 9].
Published literature shows that long wait times to diagnostic evaluation are associated with
increased tumor size and lymph node metastases in patients with delays exceeding 12 weeks [10,
11, 12].

Disparities in diagnostic follow-ups after abnormal screening mammograms are frequently
reported in the literature. A 2021 systematic review reported rates of failure to follow-up on
abnormal screening mammograms ranging from 7.2-33% [13]. A 2024 study on the American
College of Radiology’s National Mammography Database (NMD) observed that only 66.4% of 2.9
million abnormal screening mammograms (BI-RADS 0) documented from 2008-2021 had
diagnostic follow-up [14]. In this cohort, women with no family history of breast cancer had lower
follow-up rates, Black and Native American women had lower overall follow-up rates and lower
biopsy rates [14]. Rural and community hospital-affiliated facilities had longer median times to
biopsy [14]. 

The variability in follow-up rates in the NMD and existing literature imply the existence of barriers
limiting mammography facilities from carrying out complete diagnostic resolution within a timely
manner for all patients. This eCQM can be used to address quality assessment gaps by monitoring
timeliness and completeness of care in medical facilities and health systems looking to improve
the breast cancer screening diagnostic process.
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1.13 Data Dictionary
Not attached. I attest that all information will be provided where codes and/or value sets are
needed (1.14a - 1.15c).

1.13a Attach Data Dictionary
4700e_DataDictionary_ValueSets.zip

1.14 Numerator
Patients in the denominator population who received timely diagnostic resolution defined as
negative/benign/probably benign follow-up imaging (BI-RADS 1, 2, 3) or breast biopsy within 60
days after the date of their index (i.e., first) abnormal screening (BI-RADS 0) or screening-to-
diagnostic (BI-RADS 4, 5) mammogram.

1.14a Numerator Details
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Extract the date of the first abnormal screening (BI-RADS 0) or screening-to-diagnostic (BI-1.
RADS 4, 5) mammogram in the measurement period (i.e., calendar year) for each patient to
define the index screening mammograms and index dates (i.e., start of the follow-up period)
[value sets: “Screening Mammogram (Grouping)” OID 2.16.840.1.113762.1.4.1206.61;
BIRADSCategories04And5 OID 2.16.840.1.113762.1.4.1206.67].
If documented, extract the first follow-up imaging (i.e., diagnostic mammogram, ultrasound,2.
or MRI) with negative/benign/probably benign (BI-RADS 1, 2, 3) ratings within 60 days after
the date of the index abnormal screening mammogram for each patient [value sets:
“Diagnostic Mammography” OID 2.16.840.1.113762.1.4.1206.65; “Ultrasound of the Breast”
OID 2.16.840.1.113883.3.3157.1902; “MRI of the Breast” OID
2.16.840.1.113883.3.3157.1903; BIRADSCategories12And3 OID
2.16.840.1.113762.1.4.1206.68].
If documented, extract the first breast biopsy procedure (i.e., core needle biopsy, fine needle3.
aspiration, or surgical excision) within 60 days after the date of the index abnormal
screening mammogram for each patient [value set: “Breast Cancer Biopsy and Surgical
Excision” OID 2.16.840.1.113762.1.4.1206.66].
Patients that received negative/benign/probably benign follow-up imaging or breast biopsy4.
within 60 days are included in the numerator population.

1.15 Denominator
Female patients aged 40 to 75 years with an abnormal screening (BI-RADS 0) or screening-to-
diagnostic (BI-RADS 4, 5) mammogram during the measurement period (i.e., calendar year). Only
the first abnormal screening or screening-to-diagnostic mammogram (i.e., index screening test) is
included in the measure calculation.

1.15a Denominator Details

Extract all abnormal screening mammograms (BI-RADS 0) and screening-to-diagnostic1.
mammograms (BI-RADS 4, 5) during the measurement period (i.e., calendar year) [value
sets: “Screening Mammogram (Grouping)” OID 2.16.840.1.113762.1.4.1206.61;
BIRADSCategories04And5 OID 2.16.840.1.113762.1.4.1206.67].
Retain abnormal screening and screening-to-diagnostic mammograms where the patient2.
was aged between 40 and 75 years on the date of the mammogram [value set "BirthDate"
OID 2.16.840.1.113883.3.560.100.4].
Retain abnormal screening and screening-to-diagnostic mammograms where the patient3.
was female [value set "ONCAdministrativeSex" OID 2.16.840.1.113762.1.4.1].
Patients with at least one abnormal screening or screening-to-diagnostic mammogram are4.
included in the denominator population.

1.15b Denominator Exclusions

None.

1.15c Denominator Exclusions Details

None.



1.15d Age Group
Other

1.15e Age Range in Years
Universal Breast Cancer Screening Age for Females (40-75 years)

1.16 Type of Score
Rate/proportion

1.17 Measure Score Interpretation
Better performance = Higher score

1.18 Calculation of Measure Score

Extract all abnormal screening mammograms (BI-RADS 0) and screening-to-diagnostic1.
mammograms (BI-RADS 4, 5) during the measurement period (i.e., calendar year) [value
sets: “Screening Mammogram (Grouping)” OID 2.16.840.1.113762.1.4.1206.61;
BIRADSCategories04And5 OID 2.16.840.1.113762.1.4.1206.67].
Retain abnormal screening and screening-to-diagnostic mammograms where the patient2.
was aged between 40 and 75 years on the date of the mammogram [value set "BirthDate"
OID 2.16.840.1.113883.3.560.100.4].
Retain abnormal screening and screening-to-diagnostic mammograms where the patient3.
was female [value set "ONCAdministrativeSex" OID 2.16.840.1.113762.1.4.1].
Patients with at least one abnormal screening or screening-to-diagnostic mammogram are4.
included in the target population.
Extract the date of the first abnormal screening or screening-to-diagnostic mammogram in5.
the measurement period (i.e., calendar year) for each patient to define the index screening
mammograms and index dates (i.e., start of the follow-up period) [value sets: “Screening
Mammogram (Grouping)” OID 2.16.840.1.113762.1.4.1206.61; BIRADSCategories04And5
OID 2.16.840.1.113762.1.4.1206.67].
If documented, extract the first follow-up imaging (i.e., diagnostic mammogram, ultrasound,6.
or MRI) with negative/benign/probably benign (BI-RADS 1, 2, 3) ratings within 60 days after
the date of the index abnormal screening mammogram for each patient [value sets:
“Diagnostic Mammography” OID 2.16.840.1.113762.1.4.1206.65; “Ultrasound of the Breast”
OID 2.16.840.1.113883.3.3157.1902; “MRI of the Breast” OID
2.16.840.1.113883.3.3157.1903; BIRADSCategories12And3 OID
2.16.840.1.113762.1.4.1206.68].
If documented, extract the first breast biopsy procedure (i.e., core needle biopsy, fine needle7.
aspiration, or surgical excision) within 60 days after the date of the index abnormal
screening mammogram for each patient [value set: “Breast Cancer Biopsy and Surgical
Excision” OID 2.16.840.1.113762.1.4.1206.66].
Patients that received negative/benign/probably benign follow-up imaging or breast biopsy8.
within 60 days are included in the numerator population.
Once numerator and denominator populations are defined:
Calculate rate: Numerator population divided by denominator population and multiplied by9.
100 to calculate the percentage.



1.18a Attach measure score calculation diagram
4700e_CalculationDiagram.pdf

1.19 Measure Stratification Details

The measure is not stratified.

1.20 Types of Data Sources
Electronic Health Records, Other

1.20a Other Data Source
MagView Mammography Software Systems & Solutions (Breast Center Analytics)

1.25 Data Source Details

Health System 1 data were used to calculate the eCQM rates, assess feasibility, and conduct
reliability and validity testing. All analyses were conducted using data routinely collected and
documented in the Epic EHR and reported for six years (2018 to 2023). Six facility groups were
included in the analyses.

Health System 2 data were used to calculate eCQM rates and assess feasibility. All analyses were
conducted using data routinely collected and documented in the Cerner (now Oracle Health) EHR
and reported for six years (2018 to 2023). One facility group was included in the analyses.

Health System 3 data were used to assess feasibility using the Allscripts EHR. eCQM rates are
forthcoming. 

1.26 Minimum Sample Size

No minimum sample size specified.

2.1 Attach Logic Model
4700e_LogicModel.pdf

2.2 Evidence of Measure Importance

Despite advancements in therapies for breast cancer, early detection via routine mammographic
screening has had a substantial impact in reducing breast cancer mortality since the 1990s [1].
Breast cancer has the highest treatment cost of any cancer, costing over $26.2 billion for medical
services and $3.5 billion for prescription medications [2]. Early detection through screening can
reduce treatment costs by 30-100% [3]. The National Breast and Cervical Cancer Early Detection
Program (NBCCEDP), which primarily serves uninsured and medically underserved women, is
estimated to have saved 369,000 life-years compared to no screening for the 1.8 million women
screened in the program between 1991-2006 [4]. 

https://www.p4qm.org/sites/default/files/2024-11/4700e_CalculationDiagram.pdf
https://www.p4qm.org/sites/default/files/2024-11/4700e_LogicModel.pdf


However, delays in diagnostic follow-ups after abnormal screening results worsen prognostic
outcomes for patients by prolonging the initiation of early, lower-cost, and less invasive
interventions at diagnosis [1]. Moreover, certain racial and ethnic minorities, including Black,
Asian, and Hispanic women, as well as low-income patients and those living in underserved areas
are more likely to experience lower rates of follow-up and timely diagnostic resolution, increasing
their risks of later-staged diagnoses and death [5, 6, 7]. Non-Hispanic Black women are less likely
to be diagnosed with breast cancer but more likely to die from it [8, 9]. These disparities in breast
cancer outcomes emphasize the need for robust systems and protocols that monitor delays in
follow-up to ensure all populations get access to timely and complete care after an abnormal
screening mammogram result.

Currently, federal requirements instituted by the Mammography Quality Standards Act (MQSA)
are limited in their capacity to improve quality performance in breast imaging facilities because
they do not provide guidelines on how to assess diagnostic timeliness [10, 11]. There is also no
requirement for facilities to track and report abnormal screening mammogram (recall) rates and
early cancer detection rates which can further inform the quality of mammography outcomes and
practices in breast imaging facilities [9].

A 2014 study found that breast imaging facilities are able to leverage routinely collected data to
measure their ability to meet certain breast cancer screening diagnostic quality benchmarks [10].
These benchmarks included timely follow-up imaging (more than 90% of patients should receive
diagnostic imaging within 30 days of an abnormal screening mammogram) and timely biopsy
(more than 90% of patients should receive a recommended biopsy within 60 days of an abnormal
screening mammogram) [10]. Only 62% of participating facilities (N=52) were able to show that
they met the benchmark for timely follow-up imaging and 27% met the benchmark for timely
diagnostic biopsy, highlighting the need to improve facility performance on the timeliness of
diagnostic imaging and biopsy [10].

A follow-up 2021 study by the same team found that facilities were also significantly more likely to
reach these mammography quality benchmarks for timeliness of follow-up the longer they
participated in a quality measurement program [11]. In this study, facilities not designated as an
American College of Radiology (ACR) Breast Imaging Center of Excellence (BICOE) showed the
most improvement in recall rate, proportion not lost to follow-up at imaging, biopsy
recommendation rate, and early-stage cancer detection [11, 12]. Therefore, comprehensive quality
improvement initiatives with stated performance benchmarks positively affect mammography
practices and outcomes, with greater impact on previously underperforming facilities. 

Results of regular quality assessments of breast cancer screening and timely diagnostic follow-up
can be used to support the implementation of interventions, like patient navigation and case
management, electronic health record (EHR) reminders, as well as patient education and
outreach, that have been documented to improve follow-up, especially among racial and ethnic
minorities and low-income patients [7, 13, 14].

Given the minimal requirements to collect breast cancer screening follow-up data and non-
standard methods to store it, facilities’ reported performance may be influenced by both care
quality and data accuracy [10]. The type and amount of data that a facility reports may depend on
the resources available to identify, extract, and measure these data, as well as initiatives to
address any data quality gaps that prevent the accurate calculation of performance metrics [10].



Nevertheless, these studies show that facilities can perform better if tools are made available to
them to do so. 

This electronic clinical quality measure (eCQM) uses standard terminologies to calculate the rate
of timely diagnostic resolution in facilities and health systems that perform mammographic
screening and follow-up. The specifications of this measure are supported by findings outlined in
peer-reviewed literature, current screening guidelines, and existing related clinical quality
measures. Facilities can use this tool to conduct routine quality assessment checks to guide
quality improvement initiatives aiming to promote health equity and timeliness of care in the
breast cancer screening and diagnostic process. 
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33827476.
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J Clin. 2016;66(1):31-42. doi:10.3322/caac.21320. PMID: 26513636.
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1999-2014. MMWR Morb Mortal Wkly Rep. 2016;65(40):1093-1098. Published 2016 Oct 14.
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24261339.
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Mammography Quality Benchmarks With Repeated Participation in a Quality Measurement
Program: Going Beyond the Mammography Quality Standards Act to Address Breast Cancer
Disparities. J Am Coll Radiol. 2020;17(11):1420-1428. doi:10.1016/j.jacr.2020.07.019. PMID:
32771493.
Albus K. ACR Designated Comprehensive Breast Imaging Center (CBIC)(Revised 9-29-23).12.
American College of Radiology. September 9, 2023. Accessed October 31, 2024.
https://accreditationsupport.acr.org/support/solutions/articles/1100006…-.
Haas JS, Atlas SJ, Wright A, et al. Multilevel Follow-up of Cancer Screening (mFOCUS):13.
Protocol for a multilevel intervention to improve the follow-up of abnormal cancer screening
test results. Contemp Clin Trials. 2021;109:106533. doi:10.1016/j.cct.2021.106533. PMID:
34375748.
Atlas SJ, Tosteson ANA, Wright A, et al. A Multilevel Primary Care Intervention to Improve14.
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37815566.

2.3 Anticipated Impact

The anticipated impact has been described in the Evidence of Measure Importance, above. The
benefits of adhering to universal breast cancer screening recommendations outweighs any
potential unintended consequences related to screening.

2.4 Performance Gap

The eCQM performance is reported at the integrated delivery system level and the facility group
level.

Table 1 (in attachment "4700e_PerformanceGap.docx") presents eCQM performance rates for
Health System 1 at the integrated delivery system level by year. Table 2 (in attachment
"4700e_PerformanceGap.docx") shows the eCQM rates at Health System 1 by hospital-affiliated
facility group and by year. Most rates were not statistically significantly different from the 90%
benchmarks outlined above. However, in 2023, the overall eCQM performance rate for the
integrated delivery system decreased to 84.4% (95% CI: 83.7%, 85.0%), dropping significantly
below the 90% benchmark. The facility group level eCQM rates show that the performance
significantly decreased in three groups in 2023 to 62.0% (95% CI: 58.6%, 65.3%), 75.2% (95% CI:
73.8%, 76.6%), and 85.1% (95% CI: 83.1%, 87.1%), indicating where efforts to improve follow-up
should be focused. These results highlight the importance of tracking performance over time even
in health systems and facility groups that have been consistently performing well and meeting
benchmarks.

Table 3 (in attachment "4700e_PerformanceGap.docx") presents eCQM performance rates for 1
hospital-affiliated facility group at Health System 2 by year. The eCQM performance rates were
not statistically significantly different from the 90% benchmark from the year 2020 and onwards.

Table 4 (in attachment "4700e_PerformanceGap.docx") presents preliminary results for 2
additional hospital-affiliated facility group at Health System 2 by year, demonstrating

https://accreditationsupport.acr.org/support/solutions/articles/11000068075-acr-designated-comprehensive-breast-imaging-center-cbic-revised-9-29-23


opportunities for improvement. The overall rates and rates by year are significantly different from
the 90% benchmark. 

Please note that it was not possible to provide the performance scores by decile. This is a new
eCQM that was tested at two health systems to-date with a total of 1 integrated delivery system
eCQM performance rate reported (Health system 1) and 7 facility-group eCQM performance rates
reported (Health Systems 1 and 2).

2.4a Attach Performance Gap Results
4700e_PerformanceGap.docx

2.5 Health Care Quality Landscape

There are currently three existing quality measures related to breast cancer screening:

Breast Cancer Screening (Higher rate = better): “Percentage of women 50-74 years of1.
age who had a mammogram to screen for breast cancer in the 27 months prior to the end of
the measurement period.” (Quality ID #112, NQF #2372)
Breast Cancer Screening Recall Rates (Target = 5 to 12%): “Percentage of beneficiaries2.
with mammography or digital breast tomosynthesis (DBT) screening studies that are
followed by a diagnostic mammography, DBT, ultrasound, or magnetic resonance imaging
(MRI) of the breast in an outpatient or office setting within 45 days.” (Hospital Outpatient
Quality Reporting ID #1648)
Follow-Up after Abnormal Breast Cancer Assessment (Higher rate = better): "The3.
percentage of inconclusive or high-risk BI-RADS assessments that received appropriate
follow-up within 90 days of the assessment, for members 40–74 years of age." (BCF-E). This
measure reports on the percentage of mammograms with a BI-RADS of 0 that received
follow-up diagnostic imaging within 90 days or mammograms with a BI-RADS of 4 or 5 that
received follow-up breast biopsy within 90 days; the measure does not quantify the
percentage of patients that have timely diagnostic resolution from a screening mammogram
to breast biopsy.

Each of these clinical quality measures quantifies specific aspects of the breast cancer screening
process; however, none of the measures assess the full process from abnormal screening
mammogram to diagnostic resolution.

2.6 Meaningfulness to Target Population

Three provider interviews, and one pilot patient interview have been conducted to date. More
interviews are underway with a target of 5-10 provider and 5-10 patient interviews. Feedback was
also obtained at Technical Expert Panel (TEP) meetings and through a Public Comment period.

Provider Interviews:

Once a patient undergoes a screening mammogram, the following diagnostic imaging and breast
biopsy scheduling falls under the breast imaging or radiology center’s responsibility. When asked
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about the role of a primary care provider in breast cancer screening, one stated “radiology owns
most of that process in a closed loop, because of the nature of mammogram imaging and breast
cancer”. While the primary care provider is sent the imaging results and can aid patients in
understanding results and encouraging follow-up; scheduling timely follow-up is out of their
scope. The providers suggest that the measure could negatively reflect on the primary care level
but could be a meaningful reflection of the health system as articulated by one provider, “I don't
think it should be something that primary care doctors are judged on. To me, it's more of a
function of how well our health system works and the workflows that the breast imaging center
have.” One provider suggested that reporting on follow-up rates could be “a helpful guide of what
needs to be done” and inform quality improvement interventions. Although scheduling follow-up
may not be the responsibility of the providers interviewed, there was agreement with the measure
specifications as a whole and of index abnormal mammograms being categorized as BIRADS 0,4,
or 5.

Patient Pilot Interview:

Between the steps in the screening process, the patient reported a “three to four week wait time
between appointments.” The time and travel associated with the follow-up appointments is
described as “difficult to manage” by the patient. Once at the appointments for diagnostic imaging
and subsequently, breast biopsy, the patient explained that wait times lasted hours in clinic. In
clinic wait times contributed to the patient feeling anxious due to the multiple stages of the
screening process. When asked to reflect on the breast cancer screening eCQM, the patient stated
it would “tell you about your experience vs. others.” The patient supports the reporting of this
information via the breast cancer screening eCQM as it provides clarity on the care they receive
in the context of the larger health system.

Patient Perspective on the TEP:

One patient representative stated that "I do believe that 90 days for many people is a long time.
Now, that depends on the availability to get things done. But, I don't think that that should be the
standard. I think the standard should be sooner." when asked about using a 60 day vs. 90 days
follow up timeframe for diagnostic resolution.

Public Comment Feedback:

The eCQM specifications and preliminary rates were posted for Public Comment on the Centers
for Medicare & Medicaid Services (CMS) Measures Management System (MMS) for 15 days. The
posting was shared via email with CMS listserv members for wider distribution of the commenting
opportunity.

Comments were received from the following organizations expressing support for the eCQM and
providing feedback on the specifications: American College of Radiology (ACR), American Medical
Association (AMA), and Merck. Comments and feedback were used to revise measure
specifications and select benchmarks as described in Note 1 (in the supplemental attachment
"4700e_SupplementalInformation.docx.") Comments around meaningfulness included:

"ACR supports the measure concept’s goal of ensuring the delivery of recommended follow-up
care for female patients aged 40 to 75 who receive an abnormal mammography exam during the



designated performance year." – American College of Radiology (ACR)

“The measure’s preliminary performance scores come from hospital-affiliated outpatient sites
within an integrated health system, so ACR advocates that the measure could be reasonably
adopted in any facility-level program, i.e.:

Hospital outpatient, integrated health system
Single hospital/outpatient
Free standing center” 

– American College of Radiology (ACR)

"The American Medical Association appreciates the opportunity to comment on the two measures
addressing timely follow-up after an abnormal screening result and supports their intent… We
agree that measurement should be at the facility level, assuming that testing demonstrates that
the results are reliable and valid, and subsequently selected for those programs for which that
level is appropriate." – American Medical Association (AMA)

"Merck strongly supports the proposed measure, “Timely Follow-up on Abnormal Screening
Mammograms for Breast Cancer Detection,” recognizing its potential to enhance the quality of
care in breast cancer. This measure aligns with clinical guideline practices which emphasize the
importance of timely follow-up care and appropriate diagnostics that can lead to earlier, more
effective treatment opportunities. Research has highlighted the importance of timely follow-up
care for breast cancer after receiving abnormal screening mammograms, as delays can lead to
further progression of the disease and worsening outcomes. We support the development of this
measure given its opportunity to promote a standardized process for care coordination in breast
cancer screening follow-up." – Merck

“To support widespread adoption and applicability across quality reporting programs, we
encourage the measure developers to consider potential use cases of this measure among
healthcare reporting entities, such as at the hospital and health plan level. Potentially relevant
programs for implementation could include the HOQR program for Outpatient Prospective
Payment System (OPPS) hospitals and MIPS Value Pathways (MVPs) to extend reporting to
facility, ACO, or health plan level.” – Merck

3.1 Contributions Towards Closing Care Gaps

The eCQM performance rates were calculated stratified by age at index abnormal screening
mammogram, race, ethnic group, primary insurance at index abnormal screening mammogram,
and primary language (Table 14 in supplemental attachment
"4700e_SupplementalInformation.docx"). A model was used to calculate the rates and 95% CIs
while clustering by facility group. P-values were used to assess for significant differences in rates.

There were significant differences by race (p = 0.0004) and primary language (p = 0.005).
Although all rates were > 85%, white and English speaking patients were significantly more likely
to reach diagnostic resolution within 60 days after an abnormal screening mammogram. These
findings align with disparities reported in the published literature. 



Similar analyses were conducted for each of the 6 facility groups (Table 15 in supplemental
attachment "4700e_SupplementalInformation.docx"). There were no significant differences due to
lower sample sizes.

Additional data analyses are planned stratified by year, particularly to address disparities in 2023,
where facility group eCQM rates were considerably lower.

4.1 Feasibility Assessment

Table 9 (in supplemental attachment "4700e_SupplementalInformation.docx") presents the
frequency of data elements by Health System. Table 10 (in supplemental attachment
"4700e_SupplementalInformation.docx") shows the frequency of data elements for the 6 facility
groups at Health System 1. All required data elements are routinely collected during patient care.

One potential feasibility challenge is extraction of Breast Imaging – Reporting and Data System
(BI-RADS) results from unstructured data fields in EHRs. Both Epic and Cerner (now Oracle
Health) provide structured fields to document BI-RADS information for breast screening and
diagnostic imaging, but not all health systems or facilities use this field. For example, only certain
facilities at Health System 2 used the structured field, and Health System 3 did not use structured
fields to store these data, although the analyses were conducted using data from a legacy system.

All facilities within Health System 1 had the same feasibility scores for 2023 (Scorecard 1 in
attachment "4700e_FeasibilityScorecard.xlsx"). Facilities at Health System 2 had different
feasibility scores (Scorecards 2 and 3). All facilities within Health System 3 had the same
feasibility scores (Scorecard 4).

4.2 Attach Feasibility Scorecard
4700e_FeasibilityScorecard.xlsx

4.3 Feasibility Informed Final Measure

The feasibility assessment did not impact the final measure specifications. However, it highlighted
a potential gap. Given that BI-RADS may not be captured in structured fields, a simple string
search (to find words in free text) was developed to extract BI-RADS results from unstructured
fields in EHRs (initial results and any addenda). The search terms account for variations in
documentation practices (e.g., 'BI-RADS 4' vs. 'Category 4') and misspellings (e.g., 'BIRADS 4').
This approach demonstrated near perfect performance at Health System 1, where one facility
group only began using the structured field in 2023, requiring extraction of BI-RADS data using
the string search for earlier data years. This approach was also applied by Health System 3 to
extract data from the legacy system.

An alternate solution to string search is to leverage other health information technology systems
that interface with the EHR. This approach was applied by Health System 2 for sites where BI-
RADS data were not stored in structured fields. MagView Mammography Software & Workflow
Solutions can be used to extract all data elements required to calculate the eCQM. MagView
offers structured reporting by radiologists and can be used to generate standard and custom
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reports about patient follow-up imaging and biopsies. MagView interfaces with the EHR as
follows: mammography orders are sent to MagView including patient demographics, date of birth,
name, order, and ordering physician. Once the MagView workflow is completed, the results are
sent back to the EHR in the form of a free-text report. Data are not extracted from the free-text
report except for the name of the radiologist who reviewed the imaging, meaning that the BI-
RADS results are available in the EHR but not documented in structured fields. 

Health System 2 preliminary eCQM performance rates were calculated using data available from
standard MagView reports, which were not able to define the target population according to the
measure specifications. The preliminary rates are not restricted to female patients aged 40-75
years and therefore include all patients with an abnormal screening mammogram. Requests to
generate custom reports to accurately reflect eCQM specifications are underway, and rates will be
updated accordingly.

4.4 Proprietary Information
Not a proprietary measure and no proprietary components

5.1.1 Data Used for Testing

Health System 1 data were used for reliability and validity testing. The analyses were conducted
using data routinely collected and documented in the Epic EHR and reported for six years (2018
to 2023).

5.1.2 Differences in Data

None.

5.1.3 Characteristics of Measured Entities

Table 11 (in supplemental attachment "4700e_SupplementalInformation.docx") presents health
system characteristics and overall eCQM rates. In Health System 1, one hospital-affiliated facility
group had 6 facilities, two groups had 5 facilities, one groups had 3 facilities, and two group had 1
facility.

5.1.4 Characteristics of Units of the Eligible Population

Table 12 (in supplemental attachment "4700e_SupplementalInformation.docx") shows patient
characteristics for the included sample by health system. Table 13 (in supplemental attachment
"4700e_SupplementalInformation.docx") shows patient characteristics for the 6 facility groups at
Health System 1.

5.2.1 Level(s) of Reliability Testing Conducted
Person or encounter level (i.e., data element) (e.g., inter–abstractor reliability), Accountable entity
level (i.e., measure score) (e.g., signal-to-noise analysis)



5.2.2 Method(s) of Reliability Testing

Patient-level Data Element Reliability Percentage Agreement and Kappa: Chart reviews
were conducted on a stratified random sample of 100 patients. Given the high overall eCQM rate
at Health System 1, patients that did not meet the numerator criteria as assigned by the eCQM
were oversampled; 80 patients that met the numerator criteria and 20 patients that did not meet
the numerator criteria were selected for chart review to calculate inter-abstractor reliability for
data elements of the numerator and denominator populations. Manual chart review was
considered the gold standard. Chart reviewers were blinded to the eCQM data extractions.
Percentage agreement and Kappa were calculated for the gold-standard manual chart review
abstractions and the eCQM automated data extractions. For the denominator data elements, inter-
abstractor agreement required agreement on three elements: whether a screening mammogram
was performed, screening mammogram date, and whether the result was abnormal (BI-RADS 0, 4,
or 5). For the numerator data elements, inter-abstractor agreement required agreement on
several elements: whether a procedure placed the patient in the numerator (i.e., diagnostic
imaging or biopsy), type of procedure, date of the procedure, and if applicable, whether the result
was negative, benign, or probably benign (BI-RADS 1, 2, or 3) for diagnostic imaging. Health
Systems 2 and 3 are in the process of conducting chart reviews.

Accountable Entity-level Reliability Signal-to-Noise Analysis: Signal-to-Noise Ratios (SNR)
were calculated for the six hospital-affiliated facility groups at Health System 1. The signal-to-
noise analysis estimated the proportion of overall variability explained by the differences between
measured entities (i.e., hospital-affiliated facility groups). A minimum sample size of 10 patients
was required for the signal-to-noise analysis. The results are reported overall and by year from
2018 to 2023, since the measure is intended to be reported annually. This analysis was only
conducted at the facility group level given that this is a new eCQM and only one performance rate
was available at the integrated delivery system level.

5.2.3 Reliability Testing Results

Patient-level Data Element Reliability Percentage Agreement and Kappa: From the
stratified random sample of 100 patients, 100 were included in the denominator and 80 were
included in the numerator. The percentage agreements between the gold-standard manual chart
review abstractions and the eCQM automated data extractions were 100% with Kappas of 1.0 for
each level of analysis (i.e., denominator data elements and numerator data elements).

Accountable Entity-level Reliability Signal-to-Noise Analysis: The SNRs are provided in
Table 5 (in attachment "4700e_ReliabilityTestingResults.docx"). Overall, the median SNR was
0.996 (95% CI: 0.988, 0.998) for the six hospital-affiliated facility groups at Health System 1. The
minimum SNR was 0.914 and the maximum SNR was 0.999. The SNRs were high across all years
from 2018 to 2023. The median SNR for 2023, which is most reflective of current
performance, was 0.997 (95% CI: 0.991, 0.999) for the six hospital-affiliated facility groups. The
minimum SNR was 0.989 and the maximum SNR was 0.998 in 2023.

Please note that it was not possible to provide the performance scores by decile. This is a new
eCQM that was tested at two health systems to-date with a total of 1 integrated delivery system



eCQM performance rate reported (Health systems 1) and 7 facility-group eCQM performance
rates reported (Health Systems 1 and 2).

5.2.3a Attach Additional Reliability Testing Results
4700e_ReliabilityTestingResults.docx

5.2.4 Interpretation of Reliability Results

Patient-level Data Element Reliability Percentage Agreement and Kappa: The 100%
agreements and Kappas of 1.0 demonstrated excellent reliability between the gold-standard
manual chart review abstractions and the eCQM automated data extractions. These results
indicate that the eCQM reliably abstracted data to define the numerator and denominator
populations.

Accountable Entity-level Reliability Signal-to-Noise Analysis: The >0.97 median SNRs with
narrow 95% confidence intervals, overall and across all years, indicate that a very high proportion
of overall variability is explained by the differences between measured entities (i.e., hospital-
affiliated facility groups).

5.3.1 Level(s) of Validity Testing Conducted
Person or encounter level (i.e., data element) (e.g., sensitivity and specificity), Accountable entity
level (i.e., measure score) (e.g., criterion validity)

5.3.3 Method(s) of Validity Testing

Patient-level Data Element Validity Percentage Agreement an Positive Predictive Value:
Chart reviews were conducted on a stratified random sample of 100 patients to assess whether
the eCQM appropriately allocated patients into the numerator or denominator only to calculate
the eCQM rates. Given the high overall eCQM rate at Health System 1, patients that did not meet
the numerator criteria as assigned by the eCQM were oversampled; 80 patients that met the
numerator criteria and 20 patients that did not meet the numerator criteria were selected for
chart review. Manual chart review was considered the gold standard. Chart reviewers were
blinded to the eCQM automated allocations and reviewed the full chart to assess whether each
patient should be included in the numerator or denominator only. Percentage agreement was
calculated between the gold-standard manual chart review allocations and the eCQM automated
allocations. The Positive Predictive Value (PPV) of the denominator was also calculated to quantify
the proportion of patients included in the denominator that required immediate follow-up with
diagnostic breast imaging or breast biopsy. Health Systems 2 and 3 are in the process of
conducting chart reviews.

Accountable Entity-level Face Validity: The objective of face validity testing was to
demonstrate that this measure would be meaningful and beneficial to providers, patients, and
informatics professionals, from the perspective of experts in the field. As a part of the validity
testing process, we provided the Technical Expert Panel (TEP) with several opportunities
throughout the measure development process to suggest improvements and refinements to the
measure. The TEP consisted of six members, representing the patient experience and expertise in
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medicine, measure development, quality and safety of care, cancer screening, health services
research, and EHRs. During a July 2024 meeting, the TEP was presented with final measure
specifications and initial rate calculations at the integrated health system level and the hospital
(i.e., hospital-affiliated facility group level). The TEP also had an opportunity to discuss questions
and provide feedback to the measure development team at this time. A formal face validity vote
was conducted using the polling function in Zoom. The TEP was asked to agree (vote YES) or
disagree (vote NO) on the following two statements:

The Timely Follow-up on Abnormal Screening Mammography for Breast Cancer1.
Detection – eCQM, as specified at the integrated health system level, can be used to
distinguish good from poor quality care.
The Timely Follow-up on Abnormal Screening Mammography for Breast Cancer2.
Detection – eCQM, as specified at the hospital level, can be used to distinguish good from
poor quality care.

TEP members were blinded to individual member responses but were told the final face validity
vote results after eligible members had voted. 

Accountable Entity-level Spearman’s Rank Correlation Coefficients and Interclass
Correlation Coefficients: A random half split correlation was conducted at the hospital-affiliated
facility group level at Health System 1, with 6 facility groups included in the analysis. To perform
a random half split correlation analysis, we required a minimum of 20 patients for each facility
group per year (10 patients in each split sample). Patients in each clinician group were randomly
split by facility group and year into a test group or a validation group, with ~50% of patients in
each group. The descriptive statistics and p-values for each group were calculated. Spearman’s
rank correlation coefficients and Interclass Correlation Coefficients (ICC) were calculated with
95% confidence intervals. The ICCs were calculated to describe how much variation in the facility
group level scores was due to facility group level signal variation. The Spearman’s rank
correlation coefficients were calculated to compare the relative rankings of facility groups in the
test and validation samples. The Spearman’s rank correlation coefficients were reported overall
and by year, since the measure is intended to be reported annually. These analyses were only
conducted at the facility group level given that this is a new eCQM and only one performance rate
was available at the integrated delivery system level.

5.3.4 Validity Testing Results

Patient-level Data Element Validity Percentage Agreement and Positive Predictive Value:
From the stratified random sample of 100 patients, 20 were included in the denominator only and
80 were included in the numerator. The percentage agreement between the gold-standard manual
chart review allocations and the eCQM automated allocations was 99%. The PPV of the
denominator was also 99%. The discrepancy occurred due to the inclusion of one patient with a
BI-RADS of 0T in the denominator, indicating that a technical repeat of the screening
mammogram was required. The repeat was timely and resulted in a BI-RADS 1 rating that did not
require diagnostic follow-up.

Accountable Entity-level Face Validity: At the July 2024 TEP meeting, members were asked to
agree (vote YES) or disagree (vote NO) on the following two statements:



The Timely Follow-up on Abnormal Screening Mammography for Breast Cancer1.
Detection – eCQM, as specified at the integrated health system level, can be used to
distinguish good from poor quality care.
The Timely Follow-up on Abnormal Screening Mammography for Breast Cancer2.
Detection – eCQM, as specified at the hospital level, can be used to distinguish good from
poor quality care.

The final vote for #1 was 6/6 members (100%) in agreement with the statement at the integrated
health system level. The final vote for #2 was 5/6 members (83.3%) in agreement with the
statement at the hospital level. Additional data to address feedback and concerns was provided to
two TEP members that did not initially agree with the statement for review. The data showed that
89% to 99% of patients received both screening and follow-up within the same hospital-affiliated
facility group for 6 facility groups in 2023. One TEP member changed their vote to agree with the
statement and no response has been received from the other TEP member yet.

Accountable Entity-level Spearman’s Rank Correlation Coefficients and Interclass
Correlation Coefficients: The six facility groups from Health System 1 were included for years
2018 to 2023. 38,290 patients were included in the test sample, and 38,308 patients were
included in the validation sample (Tables 6a-g in attachment
"4700e_ValidityTestingResults.docx"). The eCQM rate of timely diagnostic resolution was 91.9%
and 91.7% in the test and validation samples, respectively. P-values were calculated for patient-
level demographic characteristics; there was one significant difference (p-value: 0.046) between
the test and validation samples on ethnic group overall due Facility Group 6. The overall
Spearman’s rank correlation coefficient was 1.00 (95% CI: 0.99, 0.99) (Table 7 in attachment
"4700e_ValidityTestingResults.docx"). There was no apparent trend over time. The Spearman’s
rank correlation coefficient for 2023, which is most reflective of current performance, was 0.94
(95% CI: 0.49, 0.99). The overall ICC was 0.037 (95% CI: 0.013, 0.302) in the test sample and
0.066 (95% CI: 0.027-0.306) in the validation sample (Table 8 in attachment
"4700e_ValidityTestingResults.docx"). There were no apparent trends over time.

5.3.4a Attach Additional Validity Testing Results
4700e_ValidityTestingResults.docx

5.3.5 Interpretation of Validity Results

Patient-level Data Element Validity Percentage Agreement and Positive Predictive Value:
The 99% agreement and PPV of 99% demonstrated strong validity of the eCQM automated
allocations and ability to calculate accurate eCQM rates.

Accountable Entity-level Face Validity: Face validity was established by a panel of experts who
agreed that the measure can be used to distinguish good from poor quality care at the integrated
health system level. The majority of TEP members agreed that the measure can be used to
distinguish good from poor quality care at the hospital (i.e., facility group) level. Additional data
has been shared with TEP members to address feedback and concerns. No responses have been
received yet.

Accountable Entity-level Spearman’s Rank Correlation Coefficients and Interclass
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Correlation Coefficients: The overall Spearman’s rank correlation coefficient of 1.00 (95% CI:
0.99, 0.99) indicated a very strong positive correlation between the test and validation samples.
However, correlations by year were wide given that only six facility groups were included in the
analysis. Additional facility group data is required to generate narrower confidence intervals. The
overall ICCs were low at 0.037 (95% CI: 0.013, 0.302) in the test sample and 0.066 (95% CI:
0.027-0.306) in the validation sample, indicating that a low proportion of variation in the facility
group level scores was due to facility group level signal variation. Notably, the 95% CIs were very
wide given that only six facility groups were included in the analysis. Additional facility group data
is required to generate narrower confidence intervals.

5.3.2 Type of Accountable Entity Level Validity Testing Conducted (derived)
Empirical validity testing at the accountable entity-level (e.g., criterion validity, construct validity,
known groups analysis), Systematic assessment of face validity of the measure’s performance
score as an indicator of quality or resource use

5.4.1 Methods Used to Address Risk Factors
No risk adjustment or stratification

6.1.1 Current Status
Not in use

6.1.2 Current or Planned Use(s)
Public Reporting, Quality Improvement with Benchmarking (external benchmarking to multiple
organizations), Quality Improvement (Internal to the specific organization)

6.2.1 Actions of Measured Entities to Improve Performance

Rates of timely diagnostic resolution after abnormal mammographic screening tend to improve in
health care facilities with long periods of enrollment in comprehensive quality improvement
initiatives with clearly outlined performance benchmarks [1]. However, given the absence of
standard policies defining the timeliness of diagnostic resolution and requirements for reporting
mammography performance, not all facilities that perform mammographic screening keep track of
data for follow-up after screening [1, 2]. Additionally, not all facilities are equally equipped to
track this data since this would require staffing resources, access to interoperable data collection
systems (e.g., interoperable electronic health records [EHRs]), and tools to measure the data (i.e.,
eCQMs) [1, 2, 3]. 

Measured entities responsible for implementing quality measures must consider these limitations
when developing mandates for facilities to report measurement data. Entities must articulate
clear performance standards around the timeliness of diagnostic resolution and conduct staff
education on data collection systems to allow for measure reporting at regular intervals [1, 2].
Entities should also encourage better interoperability standards for EHRs to ensure that data can
be shared between different health care systems to better track patient medical histories and
reduce incidences of data missingness [4, 5]. Interoperability improves data quality which allows
for a more meaningful measurement of mammography data, especially when using eCQMs [5].
This data can then be more reliably used to inform targeted interventions, like patient navigation
and case management, EHR-based trigger algorithms to identify screening eligible patients



needing follow-up, and patient education and reminders, in underperforming facilities and sites
looking to meet performance benchmarks for timely diagnostic resolution [7, 8, 9]. 
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