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Cardiac Imaging for Pre-operative Risk Assessment for Non-Cardiac, Low-Risk Surgery—
Annual Reevaluation Report
Section 1: How to Use this Report
This report describes the Centers for Medicare & Medicaid Services’ (CMS) Outpatient Imaging Efficiency measure, Cardiac
Imaging for Pre-operative Risk Assessment for Non-Cardiac, Low-Risk Surgery (OP-13), used in the Hospital Outpatient Quality
Reporting (HOQR) Program and publicly reported on Hospital Compare.

This report provides an overview of the measure methodology and the national results for 2019 public reporting. The
appendices provide detailed specifications for the measure, including references to code lists for the measure’s initial patient
population, numerator criteria, and excluded groups.
Specifically, the report includes:

•
•

Section 1: How to Use this Report

Section 2: Background and Overview of Measure Methodology
‒

‒
‒
‒
‒
•

‒

Measure methodology, including initial patient population, excluded conditions, and numerator criteria
Data sources

Measure calculation

2018 summary statistics (for all facilities and those meeting minimum case count)
OP-13 longitudinal performance

Section 4: Results from 2017 and 2018 Environmental Scan/Literature Review (ES/LR)
‒
‒
‒

•

Clinical rationale for OP-13

Section 3: Results from 2019 Public Reporting
‒

•

Background on Outpatient Imaging Efficiency measures

ES/LR methods
ES/LR results
Conclusions

Section 5: Results from 2018 Comprehensive Reevaluation

−
−
−
−

Importance to measure and report

‒

Related and competing measures

Scientific acceptability
Feasibility

Usability and use

The Appendices contain detailed measure information, including
•

•
•
•
•

Appendix A: Measure specifications, including code lists for numerator and denominator inclusion and exclusion

Appendix B: OP-13 annual updates

Appendix C: Minimum case count rationale and methodology
Appendix D: References

Appendix E: Glossary of terms used in this report

Additional information is available on the Measures page of QualityNet.
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Section 2: Background and Overview of Measure Methodology

CMS began developing measures evaluating imaging efficiency in 2007; the rationale for doing so was four-fold: to promote
high-quality, efficient care; to reduce unnecessary exposure to contrast materials and/or radiation; to ensure adherence to
evidence-based medicine and practice guidelines; and, to provide data to consumers and other stakeholders about facility
imaging use. CMS adopted OP-13, Cardiac Imaging for Pre-operative Risk Assessment for Non-Cardiac, Low-Risk Surgery during
the Outpatient Prospective Payment System (OPPS) Final Rule for Calendar Year 2011; public reporting for OP-13 began in
July 2012. Outpatient Imaging Efficiency measure results are posted on Hospital Compare annually. The updates and
specification reports for all measures are posted on QualityNet.

CMS has contracted with the Yale-New Haven Health Services Corporation/Center for Outcomes Research and Evaluation
(CORE) and The Lewin Group (Lewin) to maintain the Cardiac Imaging for Pre-operative Risk Assessment for Non-Cardiac, LowRisk Surgery measure. OP-13 is reevaluated annually by responding to stakeholder input and incorporating advances in the
science or changes in coding.
2.1 Clinical Rationale

OP-13 calculates the percentage of stress echocardiography, single photon emission computed tomography myocardial
perfusion imaging (SPECT MPI), stress magnetic resonance imaging (MRI), or computed coronary tomography
angiography (CCTA) studies performed at a hospital outpatient facility in the 30 days prior to an ambulatory non-cardiac,
low-risk surgery performed in any location (e.g., same hospital, other hospital, or physician office). This measure aligns
with the effective clinical care and patient safety domains of the National Quality Strategy (NQS).

Cardiac imaging is among the most common imaging services in the Medicare population. Concomitant with the growth in
cardiac imaging, the number of non-cardiac, low-risk surgeries and procedures has progressively increased during the
past 20 years (Hernandez et al. 2004). While it is important to perform a cardiac risk assessment prior to surgery to
identify high-risk patients, an extensive cardiac workup is unnecessary for both low-risk patients and for low-risk
surgeries. Perioperative risk is proportional both to the severity of the patient’s heart failure and the surgical risk (Savino
et al. 2006). In general, as evidenced in clinical guidelines and peer-reviewed literature, pre-operative cardiac tests should
be performed only if their results are likely to influence patient treatment.

2.2 Overview of Measure Methodology

This section contains an overview of the measure’s initial patient population, including conditions for which beneficiaries
are excluded from the measure, description of the measure numerator, data sources, and measure calculation.
2.2.1

Initial Patient Population

Outpatient Imaging Efficiency measures apply only to Medicare beneficiaries enrolled in original, fee-for-service
(FFS) Medicare who were treated as outpatients in hospital facilities reimbursed through the OPPS. These
measures do not include Medicare managed care beneficiaries, non-Medicare patients, or beneficiaries who were
admitted to the hospital as inpatients.

Beneficiaries included in the measure’s initial patient population had documentation of stress echocardiography,
SPECT MPI, stress MRI, or CCTA studies performed at the hospital outpatient department within a one-year
window of claims data. Beneficiaries can be included in the measure’s initial patient population multiple times;
each stress echocardiography, SPECT MPI, stress MRI, and CCTA studies performed at a facility measured by OPPS
is counted once in the measure’s denominator.

2.2.2

Appendix A includes additional information on the measure’s initial patient population, such as codes used to
define the denominator population.
Excluded Conditions

The Outpatient Imaging Efficiency measures are not risk adjusted; instead, beneficiaries who have a clinical
diagnosis of one or more conditions for which imaging is considered appropriate are excluded (removed from the
denominator, and, thus, removed from the numerator) from the measure.
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For OP-13, beneficiaries with a history of at least three diagnosis codes from the following categories are excluded
from the measure’s initial patient population; these conditions include diabetes mellitus, renal insufficiency,
stroke/transient ischemic attack, prior heart failure, and ischemic heart disease. For these conditions, clinical
evidence exists (within a practice guideline or the peer-reviewed literature) that indicates these beneficiaries may
be at high risk of cardiac involvement during low-risk surgery; consequently, performing a stress
echocardiography, SPECT MPI, stress MRI, or CCTA study prior to an ambulatory non-cardiac, low-risk surgery
may be appropriate care. Thus, any beneficiary with a history of three or more of these conditions is excluded
from the measure.
Patients whose cardiac imaging is performed in the emergency department (ED), or on the same day as an ED
visit, are also excluded from the denominator population.
2.2.3

Appendix A includes additional information on the measure’s excluded conditions, such as look-back periods and
codes used to define each condition.
Cardiac Imaging, Prior to Non-Cardiac, Low-Risk Surgery [Numerator Criteria]

To meet the numerator criteria, beneficiaries from the initial patient population have stress echocardiography,
SPECT MPI, stress MRI, or CCTA studies performed at the hospital outpatient department within 30 days of an
ambulatory non-cardiac, low-risk surgery performed at any location (e.g., other hospital, physician office) counted
in the measure’s denominator. Doing so (for beneficiaries not excluded from the measure) may be a reflection of
poor quality of care and overuse of diagnostic imaging.
Appendix A includes additional information on the measure’s numerator.

2.3 Data Sources

CMS calculates Outpatient Imaging Efficiency measures using data from final claims that facilities submit for Medicare
beneficiaries enrolled in FFS Medicare. The data are calculated only for facilities paid through the OPPS for cardiac
imaging studies performed in the hospital outpatient setting. Data from the hospital inpatient, hospital outpatient, and
carrier files are used to determine beneficiary inclusion (e.g., a non-cardiac, low-risk surgery can take place in any location
and be included in the measure’s numerator) and exclusion (i.e., claims for beneficiaries with a history of any of the five
conditions excluded from the measure can occur in any location). Due to claims adjudication, there is a lag between when
an imaging study is performed and when it is reported on Hospital Compare; the data collection period for values reported
on Hospital Compare in July 2019 ran from July 2017 through June 2018.

2.4 Measure Calculation

This measure calculates the percentage of stress echocardiography, SPECT MPI, stress MRI, and CCTA studies performed at a
hospital outpatient facility in the 30 days prior to an ambulatory non-cardiac, low-risk surgery performed in any location
(e.g., same hospital facility, other hospital facility, or physician office).

The measure’s denominator contains any Medicare beneficiary (not excluded from the initial patient population because of a
diagnosis for which the imaging may be appropriate) who underwent any number of stress echocardiography, SPECT MPI,
stress MRI, or CCTA studies performed at the hospital outpatient department during the period of July 1 through May 31.
From these beneficiaries, the numerator contains beneficiaries undergoing stress echocardiography, SPECT MPI, stress MRI,
or CCTA studies performed at the hospital outpatient department within 30 days of non-cardiac, low-risk surgery performed
at any location (for example, another hospital or physician’s office).
For the OP-13, lower scores are better, which means a high-performing facility reports a value near zero, whereas facilities
that may be performing too many stress echocardiography, SPECT MPI, stress MRI, or CCTA studies before an ambulatory
non-cardiac, low-risk surgery score closer to 100%. Section 3.3 contains additional information on longitudinal trends in
facility performance.
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Figure 1, below, provides the calculation algorithm used to assess provider performance.
Figure 1: OP-13 Calculation Algorithm

Select hospital outpatient claims
with a CPT code for a stress
echocardiography, SPECT MPI,
stress MRI, or CCTA on a revenue
line item

This is your denominator

Exclude professional-component only claims
(identified as those with modifier ‘26’)

Remove imaging studies for which a history of at least
three of the following conditions was identified:
diabetes mellitus, renal insufficiency, stroke/TIA,
prior heart failure, and ischemic heart disease.

[Set denominator counter=1]
Set numerator counter=1 if a stress
echo, SPECT MPI, or stress MRI scan
from the denominator was
performed in the 30 days prior to a
non-cardiac, low-risk surgery

Aggregate denominator and numerator counts
by Medicare provider number
Measure = Numerator Counts/
Denominator Counts

[The value should be recorded as a
percentage]
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Section 3: Results from 2019 Public Reporting

In 2019, 3,679 facilities were eligible to report OP-13. Of these, 2,113 facilities performed enough outpatient stress
echocardiography, SPECT MPI, stress MRI, or CCTA studies to meet minimum case count requirements, and, thus, were eligible
for inclusion in public reporting. The following sections provide summary information for all facilities, as well as for those who
met minimum case count requirements.
3.1 2019 Summary Statistics (All Facilities)

For the 3,679 facilities eligible to report OP-13 in the HOQR Program for 2018, the observed rate was 4.7% (interquartile
range [IQR] 2.0%–6.1%), and ranged from 0.0% to 25.0% from the 1st percentile to the 99th percentile. These numbers
suggest there is a moderate range in facility performance. Table 1, below, provides summary data for the distribution of
performance scores across these facilities.
Table 1: Distribution of OP-13 Performance Data for All Facilities (2019)

National Distribution (Percentile)

Facility Performance Score (%)

1st

0.0%

5th
10th
25th
50th
75th
90th
95th
99th

0.0%
0.0%
2.0%
4.3%
6.1%
8.7%

11.1%
25.0%

The number of denominator cases seen in these facilities varied substantially, ranging from 1 to 1,237 from the 1st
percentile to the 99th percentile (IQR 23–181); this means that some facilities perform a greater number of pre-operative
cardiac imaging studies, while others perform very few. Table 2, below, provides a distribution of facility denominator
counts for all facilities participating in the HOQR Program.
Table 2: Distribution of OP-13 Denominator Cases for All Facilities (2019)

National Distribution (Percentile)

Facility Denominator Count (# of Cases)

1st

1

5th
10th
25th
50th
75th
90th
95th
99th

3
7

23
68

181
431
636

1,237
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3.2 2019 Performance Results (Facilities Meeting Minimum Case Count Requirements)

Like all publicly reported quality measures, the Outpatient Imaging Efficiency measures impose a minimum case count
requirement at the facility level to ensure reliability of the facility’s performance score. OP-13 minimum case count
requirements are described in more detail in Appendix C.

For the 2019 public reporting period, 57.4% (2,113) of facilities met the minimum case count requirements for public
reporting. Distribution of facility performance scores ranged from 0.0% to 10.4% from the 1st percentile to the 99th
percentile, with a median national performance rate of 4.5% (IQR 3.4%–5.7%); as was seen in Table 1, above, these results
suggest that there is moderate variation in hospital performance. Table 3, below, provides a distribution of facility
performance for those facilities the meeting minimum case count.
Table 3: Distribution of OP-13 Performance Data for Facilities Meeting Minimum Case Count (2019)
National Distribution (Percentile)

Facility Performance Score (%)

1st

0.0%

5th
10th
25th
50th
75th
90th
95th
99th

1.4%
2.1%
3.4%
4.5%
5.7%
7.2%
8.1%

10.4%

Denominator counts for these 2,113 facilities ranged from 47 to 1,578 from the 1st percentile to the 99th percentile (IQR
86–311); shown in Table 2, above, this means that some facilities perform a great number of pre-operative cardiac
imaging studies, while others perform very few. Table 4, below, summarizes the distribution of facility case counts.
Table 4: Distribution of OP-13 Denominator Cases for Facilities Meeting Minimum Case Count (2019)
National Distribution (Percentile)

Facility Denominator Count (# of Cases)

1st

47

5th
10th
25th
50th
75th
90th
95th
99th

54

63
86

152
311
593
817

1,578

Facility performance scores and denominator counts, with and without application of the minimum case count, are
compared in Figure 2 and Figure 3 (below), respectively; these graphs reflect results taken from the tables included above
and show that the distribution of performance among publicly reporting hospitals follows a generally normal distribution
without aberrant outliers observed among all facilities.
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Figure 2: Distribution of 2019 OP-13 Performance Rates, Comparing the Distribution for
All Facilities v. Those Meeting Minimum Case Count
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Figure 3: Distribution of 2019 OP-13 Denominator Cases, Comparing the Distribution for
All Facilities v. Those Meeting Minimum Case Count

3.3 OP-13 Longitudinal Performance
As was noted in Section 2, public reporting for OP-13 began in 2012 Lewin summarizes in Table 5, below, performance
data for the 1,610 facilities that met minimum case count requirements for 2012, 2013, 2014, 2015, 2016, 2017, 2018 and
2019 public reporting. There has been moderate improvement in facility performance on OP-13 since the beginning of
public reporting—the measure median was 5.4% in 2012 and 4.6% in 2019, with a consistent downward trend in
performance scores across all percentiles, since 2014.
Table 5: OP-13 Longitudinal Performance (2012–2019)

Measurement
Period
Facilities
Minimum Value
1st Percentile

2012

2013

2014

2015

2016

2017

2018

2019

January
2010–
December
2010

January
2011–
December
2011

July 2012–
June 2013

July 2013–
June 2014

July 2014–
June 2015

July 2015–
June 2016

July 2016–
June 2017

July 2017–
June 2018

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

1,610
1.5%

5th Percentile
10th Percentile
25th Percentile
Median
75th Percentile

2.5%
3.2%
4.2%
5.4%
6.6%

1,610
1.6%
2.7%
3.3%
4.3%
5.4%
6.6%

1,610
1.6%
2.7%
3.2%
4.2%
5.1%
6.3%

1,610
1.0%
2.0%
2.7%
3.8%
4.9%
6.1%

1,610
1.0%
2.0%
2.6%
3.6%
4.7%
5.8%

1,610
0.9%
1.9%
2.6%
3.6%
4.7%
5.8%

1,610
0.9%
1.8%
2.5%
3.5%
4.5%
5.5%
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90th Percentile
95th Percentile
99th Percentile
Maximum Value
Mean Performance
(Interquartile
Range)

2012

2013

2014

2015

2016

2017

2018

2019

8.0%

7.9%

7.6%

7.5%

7.1%

7.0%

6.6%

7.2%

11.3%

11.4%

10.4%

10.4%

9.9%

9.9%

9.3%

10.3%

5.5%
(4.2%–6.6%)

5.5%
(4.3%–6.6%)

5.3%
(4.2%–6.3%)

5.0%
(3.8%–6.1%)

4.5%
(3.5%–5.5%)

4.7%
(3.6%–5.8%)

9.0%

16.0%

8.7%

17.0%

8.4%

15.1%

8.5%

18.0%

8.0%
15.8%

4.8%
(3.6%–5.8%)

8.0%
16.5%

4.8%
(3.6%–5.8%)

7.4%
15.4%

8.2%

16.9%

*The measurement period for HOQR data reported from 2011 through 2013 ran from January through December. Beginning with 2014 public reporting, the
measurement period for HOQR was adjusted to run from July through June; consequently, data are not reported for January through June 2012.

**Beginning with 2014 public reporting, calculation of OP-13 performance scores switched from using Data Extract System (DESY) database data to HAJI
database data. Both databases contain Medicare Part A and Part B FFS claims; the shift does result, however, in a slight change in the distribution of
performance across years.
***CMS made changes to the OP-13 measure specifications in 2014, 2017, and 2019; see Appendix B for more details.
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Section 4: Results from 2017 and 2018 Environmental Scan/Literature Review (ES/LR)

Each year, the Lewin team performs a comprehensive review of clinical practice guidelines and the literature to inform
updates to the measure specifications for the Outpatient Imaging Efficiency measures. Findings from the environmental scan
will help to inform measure specification updates and future harmonization opportunities. Lewin also reviewed the recent
literature, including relevant clinical guidelines, to inform measure maintenance and reevaluation. For the 2017 and 2018
literature review, Lewin focused on reviewing literature that may suggest: 1) the need for additional denominator exclusions;
2) emerging evidence that may suggest updates to the measure specifications; and, 3) other information relevant to the
measure rationale, its impact (including costs, benefits, or unintended consequences), or gaps in performance.
4.1 ES/LR Methods

Lewin selected articles and guidelines using pre-specified inclusion and exclusion criteria. We present the criteria for
guidelines/appropriate-use criteria, for other published literature, and for related measures separately below.

4.1.1

Environmental Scan—Review of Related or Competing Measures

Lewin conducted a search of the National Quality Forum (NQF) Quality Positioning System (QPS), Agency for
Health Research and Quality (AHRQ) National Quality Measures Clearinghouse (NQMC), and 2016, 2017, and
2018 Measure Applications Partnership (MAP) reports to identify measures with a similar measure focus and/or
the same target population. Lewin used key terms from each measure title and/or description to identify
measures that are related (conceptually either the same measure focus or same target population) or competing
(conceptually both the same measure focus and the same target population). Lewin staff focused on identification
of measures that were NQF endorsed, under initial NQF endorsement review, previously endorsed by NQF, in
consideration for use in the HOQR Program, or indexed in the NQMC.
4.1.2

The search of the NQF QPS, NQMC, and 2016, 2017, and 2018 MAP Report did not identify any new or updated
measures that are competing or related to OP-13.

Literature Review—Guidelines/Appropriate-Use Criteria

Lewin identified relevant guidelines and Appropriateness Criteria® through a structured search of the AHRQ
National Guideline Clearinghouse (NGC), published from January 1, 2016 to May 25, 2018. In order to be included
in the NGC, guidelines must, “include recommendations intended to optimize patient care that are informed by a
systematic review of evidence and an assessment of the benefits and harms of alternative care options” (AHRQ
Revised Inclusion Criteria 2014).

Lewin searched the NGC for guidelines related to OP-13 by developing key terms selected from the measure titles
and descriptions:

•
•
•
•
•
•
•
•
•
•
•

Cardiac imaging
Pre-operative SPECT MPI
Pre-operative myocardial perfusion
imaging
Pre-operative stress MRI
Pre-operative stress magnetic resonance
imaging
Pre-operative stress echo
Pre-operative stress echocardiography
Pre-operative CCTA
Pre-operative cardiac computed
tomography angiogram
Pre-operative cardiac computed
tomography angiography
Pre-operative CACS

•

•
•
•
•
•
•
•
•
•
•
•

Pre-operative coronary artery calcium
score
Pre-operative cardiovascular assessment
Surgery SPECT MPI
Surgery myocardial perfusion imaging
Surgery stress MRI
Surgery stress magnetic resonance
imaging
Surgery stress echo
Surgery stress echocardiography
Surgery CCTA
Surgery cardiac computed tomography
angiogram
Surgery cardiac computed tomography
angiography
Surgery CACS
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Surgery coronary artery calcium score
Surgical SPECT MPI
Surgical myocardial perfusion imaging
Surgical stress MRI
Surgical stress magnetic resonance
imaging
Surgical stress echo
Surgical stress echocardiography
Surgical CCTA
Surgical cardiac computed tomography
angiogram
Surgical cardiac computed tomography
angiography

•
•
•

•
•
•
•
•
•

Surgical CACS
Surgical coronary artery calcium score
Surgery cardiovascular assessment
cardiac risk assessment
Cardiac risk factors imaging
Cardiac risk factors image
Low risk surgery cardiovascular
assessment
Outpatient surgery cardiovascular
assessment
Ambulatory surgery cardiovascular
assessment
Cardiovascular risk anesthesia

Lewin vetted newly identified guidelines through several rounds of review by measure development and clinical
staff to determine appropriateness for inclusion. This review included a consideration of the strength of evidence
and strength of recommendations specific to the measure concept. In order for a guideline to be included in the
2017 literature review, a procedure relevant to the OIE measures must be included in the Interventions and
Practices Considered summary section. The team resolved any disagreements regarding appropriateness for
inclusion by internal consensus.
In addition to a search for new guidelines, Lewin reviewed guidelines included in previous iterations of the
annual literature review to determine if each guideline was current or if it had been updated or withdrawn.
4.1.3

The search of the NGC database identified three new clinical practice guidelines relevant to OP-13.
Literature Review—Peer-Reviewed Literature

Lewin identified relevant peer-reviewed publications by searching the PubMed MEDLINE database January 1,
2016 to May 25, 2018. The key terms for each measure were identified from the measure title and description.
Lewin performed two types of searches of the database for each measure—first using structured MeSH 1 terms to
identify indexed articles; secondly, relying on a keyword search using tiab terms 2 to identify recent articles not
yet indexed in PubMed.
Lewin limited included results to those published in the English language and that had abstracts available in
PubMed. The search initially identified five articles.

Lewin measure development and clinical staff vetted abstracts over several rounds of review to determine
appropriateness of inclusion. Lewin excluded articles that met one or more of the following exclusion criteria:

•
•
•

Reported on individual case studies or case series;
Letters or editorials; or,
Primary focus was an intervention or population not related to the measure concept.

Lewin resolved any disagreements regarding appropriateness of study inclusion by an internal consensus
process. The search identified one new publications relevant to OP-13.

4.2 Results and Potential Implications
4.2.1

Results
In our search of the literature published since the previous literature review, Lewin identified three new clinical
practice guidelines and one new publication relevant to OP-13.

1
2

MeSH terms refer to Medical Subject Headings, a controlled vocabulary maintained by the National Library of Medicine and used to index publications.
Tiab is an indexing tool used to identify articles for which the key word or set of key words is present in the title or abstract.
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The three guidelines identified conditions for which it is appropriate to perform cardiac imaging. The guidelines,
developed by ACR, are structured as Appropriateness Criteria® and address several clinical conditions. Using a 1to 9-point scale, ACR ranks appropriate use of imaging based on different clinical variants associated with
combined imaging—scores of “1” to “3” indicate that an imaging study is usually not appropriate; scores of “4” to
“6” suggest that an imaging study may be appropriate; and, scores of “7” to “9” denote that an imaging study is
usually appropriate:

•

•

•

4.2.3

In 2016, ACR released a new Appropriateness Criteria® for dyspnea of suspected cardiac origin. This
Criteria® evaluates imaging for five clinical variants and indicates that transthoracic stress ultrasound (US)
echocardiography, resting and stress technetium-99m (Tc-99m) SPECT myocardial perfusion imaging (MPI),
MRI of the heart with function and vasodilator stress perfusion (without and with intravenous (IV) contrast),
MRI of the heart with function and inotropic stress (without and with IV contrast), and CCTA with IV contrast
are all usually appropriate and MRI heart with function and inotropic stress (without IV contrast) may be
appropriate in patients with dyspnea due to heart failure; transthoracic stress US echocardiography may be
appropriate in patients with dyspnea due to suspected valvular heart or suspected cardiac arrhythmia; and,
CCTA with IV contrast may be appropriate in patients with dyspnea due to suspected pericardial disease.
Dyspnea is not a condition for which patients are currently excluded from OP-13. In September 2017, Lewin
solicited feedback from the project’s technical expert panel (TEP) on the potential exclusion of dyspnea from
the OP-13 initial patient population; the TEP agreed that dyspnea should not added to the list of OP-13
exclusions.

In 2016, ACR released a new Appropriateness Criteria® for chronic chest pain with a high probability of
coronary artery disease. This Criteria® evaluates imaging for one clinical variant and indicates that resting
and stress Tc-99m SPECT MPI, MRI of the heart with function and vasodilator stress perfusion (without and
with IV contrast), transthoracic stress US echocardiography, CCTA with IV contrast, and MRI of the heart with
function and inotropic stress (without and with IV contrast) are all usually appropriate in evaluating chronic
chest pain patients with a high probability of coronary artery disease. Ischemic heart disease is currently a
condition for which patients are excluded from the measure; however, those with chronic chest pain are not.
In September 2017, Lewin solicited feedback from the project’s TEP on the potential exclusion of patients
with chronic chest pain and a high probability of coronary artery disease from OP-13; the TEP agreed that
chronic chest pain and a high probability of coronary artery disease should be added to the list of OP-13
exclusions. 3
In 2016, ACR released a new Appropriateness Criteria® for suspected pulmonary hypertension. This
Criteria® evaluates imaging for one clinical variant and indicates CCTA with IV contrast is usually
appropriate in the evaluation of suspected pulmonary hypertension. Pulmonary hypertension is not a
condition for which patients are currently excluded from the OP-13 initial patient population. In September
2017, Lewin solicited feedback from the project’s TEP on the potential exclusion of patients with pulmonary
hypertension from OP-13; the TEP agreed that pulmonary hypertension should be added to the list of OP-13
exclusions.

Articles

The one article identified in this year’s literature review may warrant potential updates to the OP-13 measure
specifications:
•

A retrospective study by Snipelisky and colleagues assessed the clinical outcomes for 506 patients following
orthotopic liver transplant at two high-volume liver transplant centers. Those included in the study
population underwent non-invasive stress testing, including MPI or dobutamine stress echocardiography

Though TEP members supported the addition of chronic chest pain with high probability of coronary artery disease to the OP-13 measure specifications,
Lewin has not recommended its inclusion in the measure’s update at this time due to feasibility challenges in using claims data to identify high-risk patients.
Lewin will continue to evaluate ways to identify this population for potential exclusion from the OP-13 denominator.

3
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4.3 Conclusions

(DSE) over a five-year period. Results from this effort showed that perioperative and postoperative cardiac
events were low. Patients with abnormal stress testing results were more likely to experience a perioperative
cardiac event, as compared to those with normal testing results; however, there was no statistically
significant difference observed in the number of six-month postoperative cardiac events. Albeit small, the
difference in the number of perioperative cardiac events for patients following orthotopic liver transplants
with normal vs. abnormal stress testing results suggests that cardiac imaging before transplant surgery may
be appropriate and that these patients should be excluded from the initial patient population.

For the 2017 and 2018 ES/LR, Lewin identified three guidelines and one article not identified in previous ES/LRs. The
recommendations and findings from the identified guidelines and peer-reviewed article highlighted several exclusions for
Lewin to consider during the measure maintenance process:
•

The guidelines and peer-reviewed article suggest that dyspnea, chronic chest pain with high probability of coronary
artery disease, pulmonary hypertension, and recent liver transplant should be considered for exclusion from the
measure. In September 2017, Lewin discussed these conditions with the TEP, for consideration during future
specification updates.
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Section 5: Summary Results from 2018 Comprehensive Reevaluation

In accordance with the CMS Blueprint for the CMS Measures Management System (MMS), measures should undergo
comprehensive reevaluation once every three years. To meet this requirement, Lewin performed qualitative and quantitative
testing to address each of the NQF measure evaluation criterion for OP-13. This section provides a high-level summary of
testing results and implications for the analyses conducted to support the comprehensive reevaluation of OP-13, and is
organized by NQF measure evaluation criteria (i.e., Importance to Measure and Report, Scientific Acceptability of Measure
Properties, Feasibility, Usability, and Related or Competing Measures).

A review of guidelines and new evidence continue to support the measure intent. Further, measure testing demonstrates the
importance, scientific acceptability, feasibility, and usability of the measure. Findings from measure testing are consistent with
recommendations from the technical expert panel (TEP) regarding measure specifications.
5.1 Overview of Data Sources

Qualitative testing results are based on systematic surveys of the TEP. Seven TEP members participated in the survey.

Lewin obtained quantitative data from Medicare claims. Lewin used Medicare fee-for-service (FFS) claims data to assess
the measure’s importance (including facility-level and national performance gaps), variation in performance, and scientific
acceptability (including measure reliability, validity, and exclusions analyses). The Medicare FFS data include claims from
January 2012 through June 2017 from the hospital inpatient, hospital outpatient, and carrier files; the analytic files were
extracted by the Health Care Quality Analytics and Reporting (HCQAR) team. HCQAR data include post-adjudicated claims
and beneficiary demographic information. 4

5.2 Importance to Measure and Report

The first NQF measure evaluation criterion is Importance to Measure and Report and includes the Evidence to Support the
Measure Focus and Performance Gap sub-criteria. Below, Lewin presents the testing results for OP-13 for these subcriteria. Results assessing measure focus and performance gap support the importance of continuing to measure and
report OP-13.
5.2.1

Evidence to Support the Measure Focus

Lewin has identified more than 30 guidelines and articles since the development of the measure. Two of the
identified guidelines are directly relevant to the measure specifications, and are the primary evidence to support
the measure focus. The first guideline, developed by the European Society of Cardiology and the European Society
of Anaesthesiology (ESC/ESA), evaluates cardiovascular assessment and management for non-cardiac surgery.
The second guideline, from the American College of Cardiology and American Heart Association (ACC/AHA),
evaluates pre-operative cardiovascular evaluation and management of adult patients undergoing non-cardiac
surgery.

The ESC/ESA and ACC/AHA guidelines make consistent recommendations and support the measures clinical
intent. While the evidence to support individual recommendations is moderate, the recommendations were based
on consistent findings across studies and further bolstered by recommendations in other publications. In addition
to the 2 clinical practice guidelines, approximately 30 other articles and guidelines support the measure’s focus.
There is consensus in the literature that performing unnecessary cardiac stress tests is associated with high costs
and avoidable exposure to radiation with little effect on the patient’s operative or treatment plan. Thus, there is a
clear benefit associated with reducing the overuse of cardiac stress testing prior to non-cardiac, low-risk surgery.

4

Data from January 2012 through July 2013 were pulled by Lewin from CMS’s Data Extract System (DESY); data from 2013 through 2018 were extracted by
HCQAR from CMS’s Health Account Joint Information (HAJI) system.
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Performance Gap

Our analysis indicates that there is variation between facilities in the use of cardiac imaging prior to non-cardiac,
low-risk surgery. For the period from July 2016 through June 2017, performance scores ranged from 0.0% to
15.4%, with a mean national performance rate of 4.5% (IQR: 3.4%–5.6%). Mean performance peaked in 2010 and
2011, at 5.5%, and falling to 4.5% for the period from July 2016 through June 2017.

One of the intentions for reporting this measure is to identify facilities with significant outlying performance.
Many facility scores cluster around a value of 3% to 6%; outlying performance persists, however, indicating there
are facilities for which a notable rate of overuse persists despite the national improvement in performance.

5.3 Scientific Acceptability of Measure Properties

The second NQF measure evaluation criterion, Scientific Acceptability of Measure Properties, includes Reliability and
Validity. Below, Lewin presents the OP-13 testing results for these sub-criteria. Results from validity testing support the
scientific acceptability of OP-13, while its reliability findings are poor.
5.2.1

Reliability

As the intent of the measure is to identify differences from the mean (or threshold value), the ability of the
measure to identify statistical outliers is indicative of strong reliability. Lewin classified 141 facilities as outliers
for the period from July 2016 through June 2017, indicating that these facilities had a rate of overuse that was
statistically significant and meaningfully different from the measure mean.

5.3.2

Calculated using a beta-binomial model, Lewin found a median reliability score of 26.4%, which is indicative of
poor measure score reliability. The poor median reliability score is driven by the narrowed variation in
performance scores over time with a concomitant increase in denominator counts. Lewin will further evaluate the
measure specifications to determine if the measure continues to be meaningful to report.
Validity

Results of an assessment of face validity, using survey responses from TEP members, indicate that a diverse group
of stakeholders, a majority of whom were not involved in the measure’s development, support the validity of the
measure.

For many of the questions used in the survey, results indicate that the measure is appropriately specified. 5 The
TEP believed that the measure’s specifications accurately assess the inappropriate use of pre-operative cardiac
imaging and meaningfully differentiate good performance from poor performance. Approximately 71% of the
respondents indicated that the 30-day window used to look forward for a non-cardiac, low-risk surgery from the
date of the imaging procedure accurately captures imaging related to pre-operative testing. Respondents agreed
that the exclusions are accurately captured using claims data.

5.3.3

Approximately 86% of respondents supported the continued exclusion of four clinical categories: renal
insufficiency, stroke or transient ischemic attack, prior heart failure, and ischemic heart disease. Seventy-one
percent of respondents supported the continued exclusion of diabetes mellitus.
Exclusions Analysis

Lewin examined overall frequencies and proportions of the studies excluded for each exclusion criterion in all
cardiac imaging studies. The analysis of exclusions indicated that at least one exclusion is present for 83.9% of
denominator cases. In order for a patient to be excluded from the measure’s denominator population, however,
he or she must have claims-based evidence of three or more risk factors. Thirty-three percent of patients from
July 2016 through June 2017 met the exclusion criteria.

Frequency of the exclusion for patients with three or more risk factors varied substantially across facilities (IQR:
26.1%–37.3%). While median performance does not change substantially, exclusion of these patients is

5 Reported

results are not statistically significant, as the number of responses were limited to seven members of the TEP. In addition to current respondents,
however, the face validity of the measure was wholly supported by the expert panel that supported the measure’s initial evaluation.
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5.3.4

appropriate, as inclusion would be clinically inappropriate and would noticeably alter the initial patient
population for a subset of facilities. Select facilities have a substantially higher proportion of patients with
multiple comorbid conditions, currently excluded from the measure’s denominator population, in alignment with
the Lee Index. As noted in the 2014 ESC guideline, patients’ risk should be determined by evaluating clinical risk
factors, test results, and intensity of the planned surgical procedure to arrive at an individualized cardiac risk
assessment.
Risk Adjustment/Stratification

OP-13 is a process measure for which Lewin provides no risk adjustment or risk stratification. We determined
that risk adjustment and risk stratification were not appropriate based on the measure evidence base and the
measure construct. During the measure development and maintenance process, Lewin performed an annual
review of the literature, which included a scan for potential patient sub-populations for which there are
differences in the clinical decision to perform cardiac imaging prior to non-cardiac, low-risk surgery; this review
identified no clear evidence of an empirical relationship between sociodemographic status (SDS) and facility-level
measure performance.

5.3.5

In addition to the evidence gathered from the literature, stakeholder feedback obtained during the seven years of
public reporting has not identified concerns related to SDS factors and need for risk adjustment. This supports the
conceptual model upon which the measure is based. As a process-of-care measure, the decision to image a patient
prior to surgery should not be influenced by SDS factors; rather, adjustment would risk masking such important
inequities in care delivery. Variation across patient populations is reflective of differences in the quality of care
provided to the disparate patient population included in the measure’s denominator.
Statistically Significant Differences in Performance

Of the 2,404 facilities meeting the minimum case count for the period from July 2016 through June 2017, 141
(5.9%) facilities had a performance value that was statistically significantly different from the mean (or
benchmark value). Lewin defined statistically meaningful difference as when the facility score fell outside of the
confidence interval for the measure mean (benchmark value). Thus, this calculation identifies statistical outliers.

5.3.6

Analysis of performance data for the period from June 2016 through July 2017, and the subsequent rate of
identification of statistically different performance for 5.9% of measured entities, demonstrates the ability of the
measure to identify outlying performance. While many facilities have converged at a performance score between
3% and 6%, 5.9% of facilities continue to have outlying performance ranging between 0% and 0.5% and between
8.3% and 18.8%. By reporting a measure mean (benchmark value), this provides an opportunity for high outlying
facilities to identify their rate of overuse and work to implement quality improvement mechanisms to reduce the
rate of overuse of cardiac imaging studies.
Disparities

A logistic regression model containing patient- and facility-level factors indicated that racial or ethnic
identification and facility characteristics had a significant relationship with the rate of inappropriate preoperative cardiac imaging. The primary finding from the regression model is that patient racial/ethnic
identification has a statistically significant effect on the likelihood that a patient undergoes inappropriate preoperative imaging. African-Americans were slightly less likely to undergo inappropriate pre-operative cardiac
imaging when compared to white beneficiaries (OR 0.905, p=0.003).

Facility characteristics also played a role in determining whether a non-cardiac, low-risk surgery was performed
following a cardiac-imaging study. When compared to non-profit facilities, for-profit facilities were less likely to
perform inappropriate pre-operative imaging (OR 0.908, p=0.0004). A facility’s urbanicity impacted a
beneficiary’s likelihood of having cardiac imaging performed pre-operatively—urban facilities were more likely
than rural facilities to be associated with inappropriate pre-operative imaging (OR 1.071, p=0.009).

A review of the literature for population-based disparities in the inappropriate use of cardiac imaging found four
studies on the topic, which describe disparities in care across age, gender, and racial/ethnic identification.
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While the regression model and literature review identified subpopulations of patients and facilities for which
there are statistically significant differences in imaging prior to non-cardiac, low-risk surgery, these disparities do
not indicate a need for adjustment of the measure specifications. Adjusting for these differences would mask
underlying differences in quality of care. As this is a process measure, there should be no difference in the
standard of care for various patient populations. Because Lewin believes these statistically significant differences
are driven by variation in provider practice, we do not believe risk adjustment or stratification is necessary or
appropriate for this measure.

5.4 Feasibility

The third NQF measure evaluation criterion is Feasibility. Below, Lewin presents the qualitative testing results for OP-13
for this criterion. Testing results support the feasibility of calculating and reporting OP-13.
Qualitative testing indicates TEP members agree that practical aspects of reporting this claims-based measure do not
place undue burden on hospitals to collect the data. Additionally, as the measure is calculated using claims data that are
already submitted for use in payment, data collection places no additional burden on facilities.

5.5 Usability and Use

The fourth NQF measure evaluation criterion is Usability and Use. Below, Lewin presents the testing results for OP-13 for
this criterion. Testing results support the usability and continued use of OP-13.

Results of the usability assessment indicate that a diverse group of stakeholders, a majority of whom were not involved in
the measure’s development, support the usability of the measure. A plurality of respondents believe that OP-13 accurately
assesses the quality of care (i.e., appropriateness of pre-operative cardiac imaging) that is provided for patients in hospital
outpatient departments. Similarly, respondents believe OP-13 can be used by facilities to guide decision-making and
improve healthcare quality and health outcomes. The majority of respondents agreed with the statement that
measurement of pre-operative cardiac imaging is highly important because the measurement results can supply
meaningful information to consumers and healthcare providers.

5.6 Related and Competing Measures

The final NQF measure evaluation criterion is an assessment of Related and Competing Measures. Below, Lewin describes
two related measures that were identified through a structured search for related and competing metrics. While there are
two related measures, structural differences in the measures limit the value of harmonization and suggest that there is
continued value in reporting each of the measures.

A search of the NQF QPS, NQMC, and 2016, 2017, and 2018 MAP Report did not identify any new or updated measures
that are competing with or related to OP-13; previous ES/LR efforts did, however, result in the identification of two
related measures. The American College of Cardiology (ACC) maintains one of the identified measures, which calculates
the percentage of stress SPECT MPI, stress echocardiography, CCTA, and cardiac MRI (CMR) studies performed in patients
undergoing low risk surgery as part of the pre-operative evaluation. The Institute for Clinical Systems Improvement (ICSI)
maintains the second measure, which assesses the percentage of patients undergoing elective, non-high-risk surgery
having laboratory tests/imaging unrelated to positive findings on a pre-operative basic health assessment.
While Lewin identified two related measures, examination of the measure differences indicate that further harmonization
is not needed. Although OP-13 is similar to the ACC measure, several differences would make measure harmonization
infeasible and reduce the effectiveness of both currently endorsed measures. First, the ACC measure relies on a different
data source than does OP-13: unlike OP-13, the ACC measure does not account for instances where the imaging and low
risk surgeries occur at different facilities. Second, the measures serve different target populations and purposes: CMS uses
OP-13 for public reporting and the measure calculations only include CMS FFS Medicare claims; on the other hand, the
ACC measure is not restricted to the Medicare population and the measure calculations are sold to hospitals as part of a
quality improvement package, rather than used for public reporting. Finally, the measures include different stress testing
procedures: the ACC measure includes SPECT MPI, stress echocardiography, CCTA, and CMR procedures codes in the
denominator, whereas OP-13 includes SPECT MPI, stress echocardiography, stress MRI, and CCTA procedure codes.
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While OP-13 is related to the ICSI measure, significant structural differences make measure harmonization inappropriate
for these measures. The denominator of the ICSI measure is defined by low-risk surgery cases, whereas the denominator
of OP-13 is defined by cardiac imaging studies. The ICSI measure also relies on test results for measure calculation, a data
element not available in CMS administrative claims data. Finally, the ICSI measure includes patients aged two years and
older, while OP-13 assesses care for the Medicare population.

5.7 Conclusions and Next Steps

Results from comprehensive reevaluation testing indicate that OP-13 is a robust, important, and useful measure,
continuing to meet nearly all NQF criteria. Lewin will review the results from qualitative and quantitative testing with the
TEP during Option Period Four.
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Appendices

Appendix A: Measure Specifications
This appendix contains a copy of the 2018 measure specifications for the Cardiac Imaging for Pre-operative Risk Assessment for
Non-Cardiac, Low-Risk Surgery measure, including the procedure or condition codes for the denominator population,
exclusions, and numerator.

All value sets (including the CPT and ICD codes used to calculate the Cardiac Imaging for Pre-operative Risk Assessment for NonCardiac, Low-Risk Surgery measure) have been moved to the Value Set Authority Center (VSAC) for 2018 public reporting. The
VSAC is maintained by the National Library of Medicine (NLM), in collaboration with the Office of the National Coordinator for
Health Information Technology and CMS. Users can now download Excel workbooks of the value sets for the measure’s
denominator, numerator, and exclusions.
Following each numerator, denominator, and exclusion category that contains ICD-9, ICD-10, or CPT codes, we have provided
the organizational ID (OID) for the corresponding value set in the VSAC. This OID can be used to locate the value set(s) that
contain code-level details about the numerator, denominator, or exclusion code(s).
6.1 Measure Numerator
6.1.1

Numerator Statement

6.1.2

Of studies in the denominator, number of stress echocardiography, SPECT MPI, stress MRI, and CCTA studies
performed at the hospital outpatient department within 30 days of non-cardiac, low-risk surgery performed at
any location (for example, another hospital or physician’s office).

6.1.3

The 30 days preceding a non-cardiac, low-risk surgery (occurring from July 1 through May 30).

Numerator Time Window

Numerator Codes

From the stress echocardiography, SPECT MPI, stress MRI, and CCTA imaging procedures included in the
denominator, the following procedures (CPT codes) for non-cardiac, low-risk surgery are included in the
numerator if they occur in the 30 days following the cardiac imaging (in the denominator):

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Surgery/integumentary system: breast (OID: 2.16.840.1.113883.3.3157.1301)
Surgery/respiratory system: accessory sinuses (OID: 2.16.840.1.113883.3.3157.1302)
Surgery/respiratory system: larynx (OID: 2.16.840.1.113883.3.3157.1303)
Surgery/respiratory system: trachea and bronchi (OID: 2.16.840.1.113883.3.3157.1304)
Surgery/respiratory system: lungs and pleura (OID: 2.16.840.1.113883.3.3157.1305)
Surgery/digestive system: esophagus (OID: 2.16.840.1.113883.3.3157.13064)
Surgery/digestive system: intestines (except rectum) (OID: 2.16.840.1.113883.3.3157.1307)
Surgery/digestive system: rectum (OID: 2.16.840.1.113883.3.3157.1308)
Surgery/digestive system: anus (OID: 2.16.840.1.113883.3.3157.1309)
Surgery/digestive system: biliary tract (OID: 2.16.840.1.113883.3.3157.1310)
Surgery/digestive system: abdomen, peritoneum, omentum (OID: 2.16.840.1.113883.3.3157.1311)
Surgery/digestive system: kidney (OID: 2.16.840.1.113883.3.3157.1312)
Surgery/digestive system: ureter (OID: 2.16.840.1.113883.3.3157.13133)
Surgery/digestive system: bladder (OID: 2.16.840.1.113883.3.3157.1314)
Surgery/female genital system: cervix uteri (OID: 2.16.840.1.113883.3.3157.1315)
Surgery/female genital system: corpus uteri (OID: 2.16.840.1.113883.3.3157.1316)
Surgery/female genital system: oviduct/ovary (OID: 2.16.840.1.113883.3.3157.1317)
Surgery/eye and ocular adnexa: anterior segment (OID: 2.16.840.1.113883.3.3157.1318)
Other surgeries (OID: 2.16.840.1.113883.3.3157.13193)
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6.2.1

Denominator Statement

6.2.2

Number of stress echocardiography, SPECT MPI, stress MRI, and CCTA studies performed at the hospital
outpatient department.

6.2.3

Any day within a one-year window of claims data.

Denominator Time Window

Denominator Codes

The following CPT code categories are used to identify the measure denominator population:

•
•
•
•

SPECT MPI (OID: 2.16.840.1.113883.3.3157.13202)

Stress echocardiography (OID: 2.16.840.1.113883.3.3157.13213)

Stress MRI (OID: 2.16.840.1.113883.3.3157.13222)
CCTA (OID: 2.16.840.1.113883.3.3157.1323)

6.3 Excluded Conditions

Indications for measure exclusion include any beneficiaries with the following diagnosis codes:

6.3.1

Denominator Exclusion Codes (ICD-9 Specifications)

The following ICD-9 code categories are excluded from the measure denominator population:

•
•
•
•
•
6.3.2

Diabetes mellitus (OID: 2.16.840.1.113883.3.3157.1324)

Renal insufficiency (OID: 2.16.840.1.113883.3.3157.1325)

Stroke/transient ischemic attack (OID: 2.16.840.1.113883.3.3157.1326)

Prior heart failure (OID: 2.16.840.1.113883.3.3157.1327)

Ischemic heart disease (OID: 2.16.840.1.113883.3.3157.1328)

Denominator Exclusion Codes (ICD-10 Specifications)

The following ICD-10 code categories are excluded from the measure denominator population:
•

•
•
•
•
6.3.3

Diabetes mellitus (OID: 2.16.840.1.113883.3.3157.1329)

Renal insufficiency (OID: 2.16.840.1.113883.3.3157.1330)

Stroke/transient ischemic attack (OID: 2.16.840.1.113883.3.3157.1331)
Prior heart failure (OID: 2.16.840.1.113883.3.3157.1332)

Ischemic heart disease (OID: 2.16.840.1.113883.3.3157.1333)

Denominator Exclusion Codes (CPT Specifications)

The following CPT code categories are excluded from the measure denominator population:
•

Emergency department encounter (OID: 2.16.840.1.113883.3.3157.4057)
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Appendix B: Annual Updates

Each year, Lewin considers potential updates to the Outpatient Imaging Efficiency measures to ensure the specifications align
with current clinical guidance and consider stakeholder input (solicited from the imaging-efficiency measures’ TEP and
obtained from inquiries submitted via QualityNet). The following section contains a summary of those updates that have been
made to the measure specifications since its implementation in 2012.
7.1 Updates to OP-13 Measure Specifications
7.1.1

Expanded Denominator Exclusions (Effective July 2019)

7.1.2

Based on input from technical experts, cardiac imaging performed in the ED was added as an exclusion to the
measure specifications in 2019. This change was made because those cardiac imaging studies performed in the
ED often have a different clinical indication than those performed in other hospital outpatient settings of care; the
CPT codes used to identify instances of cardiac imaging performed in the ED can be found in the VSAC using OID
2.16.840.1.113883.3.3157.4057.

7.1.3

Based on input from technical experts and in an effort to align with a similar measure evaluating pre-operative
cardiac imaging, we have expanded denominator imaging procedures to include CCTA; the CPT codes used to
identify instances of CCTA can be found on the VSAC using OID 2.16.840.1.113883.3.3157.1323.

Expanded Denominator Imaging Procedures (Effective September 2016)

Introduced Denominator Diagnostic Exclusions (Effective July 2014)

Based on input from technical experts, and in accordance with published clinical guidelines, Lewin has introduced
denominator diagnostic exclusions for high-risk beneficiaries. If a beneficiary has diagnoses within at least three
of the following categories, the beneficiary will be excluded from the measure, beginning in July 2014. These
diagnosis categories include the following:
•

•

•
•
•

Diabetes mellitus (look back of one year)

Renal insufficiency (look back of one year)

Stroke/transient ischemic attack (look back of three years)
Prior heart failure (look back of three years)

Ischemic heart disease (look back of three years)
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Appendix C: Minimum Case Count Rationale and Methodology

8.1 Minimum Case Count Rationale for Outpatient Imaging Efficiency Measures
Defining a minimum case count for quality measures is essential in determining how confident CMS can be about any
observation that is reported as an average. For the Outpatient Imaging Efficiency measures, each facility’s performance
score is an average of the imaging studies performed at the facility and captured by the measure. Facility performance
data can be unintentionally skewed by seeing a disproportionate number of easy or challenging cases during certain times
within the reporting period, which would skew a facility’s average.

Because of this uncertainty, minimum case counts are critical for accurate reporting. Statistically, certainty that a facility’s
actual performance is within a certain range is impossible without having a certain number of cases on which that
judgment is based—having more denominator cases that contribute to the facility’s average performance strengthens the
confidence that the reporting value is correct and diminishes the ability of outliers to influence the distribution. Minimum
case counts effectively narrow the distribution that random sampling creates, and make CMS more certain that the true
performance of the facility lies within the acceptable bounds of precision for the measure.

8.2 Minimum Case Count Methodology for OP-13

For OP-13, like other measures with notable performance variation, CMS uses a relative precision model to determine the
minimum necessary number of cases. Similar approaches are used for OP-8 (MRI Lumbar Spine for Low Back Pain), OP-9
(Mammography Follow Up Rates), OP-10 (Abdomen CT—Use of Contrast Material), OP-11 (Thorax CT—Use of Contrast
Material). For this precision model, calculating minimum case count is determined by acceptable levels of precision, the
level of confidence necessary for each measure, and the minimum case count required to meet precision and confidence.
Precision depends on the facility’s observed performance rate. In general, stricter levels of precision are necessary for
scores that are closer to the tail ends of the possible range of the measure score (in other words, 0.05 or 0.95), whereas
scores towards the middle of the possible range (around 0.50) do not require as strict a level of precision. The level of
significance is 0.10. Thus, the minimum case count in Table 6 ensures 90 percent confidence that the observed score
reflects the true score of the facility.

Table 6, below, provides the minimum case counts necessary to publicly report for OP-13 in 2018. Facilities must have at
least 31 cases to qualify for public reporting; this number can vary from 31 to 67, depending on a facility’s performance
rate.
Table 6: OP-13 Minimum Case Count Requirements

OP-13 Observed Facility Rate

Required Precision

Case Count Needed to Attain
Required Precision

0.00

0.05

45

0.05

45

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.11

0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.06
0.06
0.06

45
45
45
52
56
60
63
64
66
67
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OP-13 Observed Facility Rate

Required Precision

Case Count Needed to Attain
Required Precision

0.12

0.07

67

0.07

67

0.13
0.14
0.15
0.16
0.17
0.18
0.19
0.20
0.21
0.22
0.23
0.24
0.25
0.26
0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
0.36
0.37
0.38
0.39
0.40
0.41
0.42
0.43
0.44
0.45

0.07
0.07
0.07
0.08
0.08
0.08
0.08
0.09
0.09
0.09
0.09
0.09
0.1
0.1
0.1
0.1

0.11
0.11
0.11
0.11
0.11
0.12
0.12
0.12
0.12
0.13
0.13
0.13
0.13
0.13
0.14
0.14

67
67
66
65
65
64
63
62
61
60
59
57
56
55
54
53
51
50
49
48
47
46
45
43
42
41
40
39
38
37
36
35
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OP-13 Observed Facility Rate

Required Precision

Case Count Needed to Attain
Required Precision

0.46

0.14

34

0.15

32

0.47
0.48
0.49
0.50
0.51
0.52
0.53
0.54
0.55
0.56
0.57
0.58
0.59
0.60
0.61
0.62
0.63
0.64
0.65
0.66
0.67
0.68
0.69
0.70
0.71
0.72
0.73
0.74
0.75
0.76
0.77
0.78
0.79

0.14
0.15
0.15
0.15
0.15
0.14
0.14
0.14
0.14
0.13
0.13
0.13
0.13
0.13
0.12
0.12
0.12
0.12
0.11
0.11
0.11
0.11
0.11
0.1
0.1
0.1
0.1

0.09
0.09
0.09
0.09
0.09

33
31
31
31
32
33
34
35
36
37
38
39
40
41
42
43
45
46
47
48
49
50
51
53
54
55
56
57
59
60
61
62
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OP-13 Observed Facility Rate

Required Precision

Case Count Needed to Attain
Required Precision

0.80

0.08

63

0.08

65

0.81
0.82
0.83
0.84
0.85
0.86
0.87
0.88
0.89
0.90
0.91
0.92
0.93
0.94
0.95
0.96
0.97
0.98
0.99
1.00

0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

64
65
66
67
67
67
67
67
66
64
63
60
56
52
45
45
45
45
45
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Appendix E: Glossary

Denominator: The denominator can be the same as the initial patient population or a subset of the initial patient population.
The denominator contains all the beneficiaries or procedures assigned to each facility during the measurement period. For OP13, the denominator contains a count of the number of stress echocardiograms, SPECT MPIs, stress MRIs, and CCTAs
performed at each facility during the measurement period (after exclusions have been applied).

Denominator Exclusion: Beneficiaries who should be removed from the measure population and denominator before
determining if the numerator criteria are met. For OP-13, beneficiaries are excluded from the denominator if they had a
history of three or more of the following conditions: diabetes mellitus (look back of one year); renal insufficiency (look back of
one year); stroke/transient ischemic attack (look back of three years); prior heart failure (look back of three years); and,
ischemic heart disease (look back of three years).

Initial Patient Population: The initial patient population refers to all beneficiaries evaluated by a specific measure. These
beneficiaries share a common set of characteristics that make them eligible for inclusion in the measure, including having a
specific procedure, being of a certain age, or having some other commonality. For OP-13, the initial patient population includes
those beneficiaries who had a stress echocardiogram, SPECT MPI, stress MRI, or CCTA at a given facility during the
measurement period.

Measurement Period: The period for which each measure applies. For OP-13, the measurement period runs from July 1 to
June 30 of each year.

Numerator: A measurement of the process or outcome expected for each beneficiary, procedure, or other unit of
measurement defined in the denominator. For OP-13, the numerator contains the number of low-risk surgeries performed in
the 30 days following a stress echocardiogram, SPECT MPI, stress MRI, or CCTA during the measurement period.

2019 Measure Updates: Cardiac Imaging for Pre-operative Risk Assessment for Non-Cardiac, Low-Risk Surgery (OP-13)
Page 31 of 30

