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PUBLIC COMMENT SUMMARY REPORT 

Project Title: 

Measure of Hospital-Level 90-Day, All-Cause, Risk-Standardized Mortality Rate (RSMR) Following 
Coronary Artery Bypass Graft (CABG) Surgery 

Dates: 

The call for Public Comment ran from November 5, 2018 to December 12, 2018. 

The Public Comment Summary was created on January 9, 2018. 

Project Overview: 

The Centers for Medicare & Medicaid Services (CMS) has contracted with Yale New Haven Health 
Services Corporation – Center for Outcomes Research and Evaluation (CORE) to develop the 90-Day 
Coronary Artery Bypass Graft (CABG), All-Cause, Risk Standardized Mortality Measure. The contract 
name is Development, Reevaluation, and Implementation of Outcome/Efficiency Measures for Hospital 
and Eligible Clinicians, Option Year 5. The contract number is HHSM-500-2013-13018I, Task Order 
HHSM-500-T0001. As part of its measure development process, CORE requests interested parties to 
submit comments on the candidate or concept measures that may be suitable for this project. 

Project Objectives: 

The goal of developing a 90-Day CABG, All-Cause, Risk-Standardized Mortality Measure was to re-specify 
the existing 30-Day CABG All-Cause, Risk-Standardized Mortality Measure for use with 90-day alternate 
payment models. To accomplish this, CORE will change the current measure that captures death 
occurring within 30 days after surgery, to capture death up to 90 days after surgery. CMS is currently 
requesting feedback on the development of 90-Day Coronary Artery Bypass Graft (CABG), All-Cause, Risk 
Standardized Mortality Measure that may be used in 90-day payment models. 

Information About the Comments Received: 

Public comments were solicited by: 

• Email notifications to CMS listserv groups;
• Email notifications to CORE listserv groups;
• Email notification to the 90-day CABG mortality measure development Technical Expert Panel

(TEP), Technical Work Group (TWG), and clinical experts; and
• Web posts on the CMS Public Comment website.

CORE received three response letters on the measure development of the Hospital-Level 90-Day, All-
Cause, Risk-Standardized Mortality Rate (RSMR) Following Coronary Artery Bypass Graft (CABG) 
Surgery. We have categorized these comments into topics and summarized them within each topic, 
along with our response, as shown in the subsequent sections of this report.
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Stakeholder Comments and Responses 

1. Outcome Related Comments 

1.1 90-day all-cause mortality as outcome measure 

One commenter supported the re-specification of the current 30-day mortality measurement period to 
90 days. They noted that re-specification may identify an increased number of performance outliers and 
opportunities for quality improvement. 

Two commenters agreed that assessment of 90-day all-cause mortality following CABG surgery will 
serve as a useful balancing quality measure to ensure cost reduction efforts would not negatively impact 
patient outcomes when potentially used in payment models. 

Response: 
Thank you for your support of the development of a 90-day CABG mortality measure. 

1.2 Alternative measure – use of the Society of Thoracic Surgeons CABG Composite Measure 

One commenter was concerned that an all-cause mortality measure, though necessary, is an inadequate 
measure to assess quality of care delivered to patients undergoing isolated CABG procedure. Specifically: 

• It does not differentiate survivors who have had completely uncomplicated postoperative 
recoveries from those that may have had life-altering but non-fatal complications. 

• Instead, the commentator recommended that CMS consider use of National Quality Forum 
(NQF)-endorsed Society of Thoracic Surgeons (STS) CABG Composite Measure that includes not 
only risk-adjusted mortality but also occurrence of major complications, use of perioperative 
medications, and use of at least one internal mammary artery graft in the future as an 
alternative measure. 

Response: 
Thank you for your feedback. CMS is committed to developing meaningful measures. The current 
measure optimally aligns with payment models capturing 90-day episodes following CABG procedures, 
shows correlation with the hospital-level STS CABG Composite Measure, and captures an important 
patient outcome after surgery (mortality). The STS CABG Composite Measure does not capture post-
discharge outcomes for a 90-day timeframe and does not include systematic capture of post-discharge 
mortality. We appreciate this suggestion and will keep the STS CABG Composite Measure under 
consideration for future use.
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2. Attribution of Readmission Outcome to Hospital Performing CABG 

Two commenters raised concerns about attributing the 90-day CABG all-cause mortality as a quality 
measure to hospitals, as they may not have an ability to directly or indirectly impact mortality because 
much of the variation may be beyond what hospitals are able to control. Both commenters suggested 
instead to consider implementing this measure at a higher organizational level, such as at the level of 
accountable care organization (ACO). 

Response: 
CMS appreciates your feedback. We believe it is clinically appropriate to hold hospitals accountable for 
mortality and readmission events for 90 days following CABG surgery. This is based upon the fact that 1) 
our cardiothoracic surgeon-led TEP and Technical Work Group (TWG) supported the concept of a 90-day 
mortality measure as a balancing measure for 90-day payment models; 2) preventable surgical 
complications occur beyond 30-days after CABG surgery; and 3) the use of the 90-day timeframe is a 
clinically meaningful period for hospitals that are held responsible for costs occurring during this 
timeframe to collaborate with their communities in an effort to ensure that cost reduction efforts do 
not negatively impact important outcomes such as mortality. 

In addition, we agree that there are many contributing factors associated with the outcome of mortality, 
including the patient’s comorbidities, the hospital’s overall culture of safety, the quality of care a patient 
receives from the care team staff during the entire admission stay, and the quality of care transition 
during the discharge process. We used risk-adjustment strategies to account for differences across 
hospitals in patient demographic and clinical characteristics that might be related to mortality but are 
unrelated to hospital quality of care.  

As far as the suggestion of attributing the 90-day CABG all-cause mortality outcome measure at a higher 
organizational level, such as ACO’s, is noteworthy as these organizations are developed to moderate the 
growing Medicare spending by giving providers greater responsibility for costs and quality. While ACO 
contracts are rapidly growing, emerging literature suggests that only 20 percent of all hospitals belong 
to an ACO and only 10 percent participate in one of Medicare’s ACO programs, with most of them being 
large, non-profit, high-acuity hospitals in urban areas.1 Due to these limitations, the attribution of this 
quality measure to ACO’s will not capture majority of the Medicare beneficiaries undergoing CABG 
surgery. Considering this, the mortality outcome is attributed to the hospital performing the index 
procedure.

                                                 
1 Colla CH; Lewis VA; Tierney E; Muhlestein DB. Hospitals Participating In ACOs Tend To Be Large And Urban, 
Allowing Access To Capital And Data. Health Affairs (Millwood). 2016;35(3):431-9. 
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3. Risk Adjustment-Related Comments 

3.1 Risk Adjustment and/or Stratification by Social Risk 

Two commenters requested CMS consider including measures of socio-economic status (social risk) 
either through inclusion in the risk model or through stratification of the results. Both commenters were 
concerned with the lack of consideration of social risk factors in the risk adjustment model and strongly 
encouraged CMS to continue to explore and consider whether social risk factors should be included in 
the model. 

Response: 
CMS continues to weigh whether and how best to consider social risk in its measurement programs. Two 
possible approaches include risk adjustment and stratification. Variation in quality associated with social 
risk may be indicative of disparities in the quality of the care provided to vulnerable populations, and 
adjusting for SES in the models might obscure these disparities. Moreover, risk adjustment for 
demographic and comorbidity variables typically greatly attenuate social risk-based differences. 

Our TEP also strongly recommended that CMS consider social risk in any future implementation of this 
measure as it focuses on an extended period after discharge. TEP members were equally in favor of 
addressing social risk through risk adjustment and stratification and could not reach consensus on one 
approach. 

We assessed the relationship between social risk variables and measure results. The social risk variables 
used for this analysis were: 

• Dual eligible status: Dual eligible status (i.e., enrolled in both Medicare and Medicaid) patient-
level data is obtained from the CMS Master Beneficiary Summary File (MBSF). 

• AHRQ-validated Socio-Economic Status (SES) Index Score (summarizing the information from the 
following variables): percentage of people in the labor force who are unemployed, percentage 
of people living below poverty level, median household income, median value of owner-
occupied dwellings, percentage of people ≥25 years of age with less than a 12th grade education, 
percentage of people ≥25 years of age completing ≥4 years of college, and percentage of 
households that average ≥1 people per room). 

To evaluate the impact of social risk factors on the other risk factors in the original model, patient-level 
models were run with and without both social risk variables (dual eligible status and AHRQ SES index), 
and with each variable alone. Parameter estimates for each of the covariates did not vary significantly 
between the models, indicating that adjusting for social risk did not have a meaningful impact on the 
model. 

To understand the relative importance of these risk-factors on the performance of the hospital-level risk 
model, we compared model performance with and without the addition of each social risk variable. 
Results show that the c-statistic is unchanged with the addition of either of these variables into the 
model: The c-statistic of the original model is 0.768; the c-statistic of the original model with the dual 
eligible variable added is 0.769; and the original model with the AHRQ SES index variable added is 0.769. 
We then examined the impact of adding social risk factors to hospitals’ RSMRs. Addition of dual 
eligibility and AHRQ SES Index resulted in a median absolute change (Interquartile range [IQR]) in RSMR 
of 0.0082% (IQR: 0.0035% - 0.0146%) for dual eligibility and 0.0276% (IQR: 0.0131%- 0.0450%) for AHRQ 
SES Index. 
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Due to the lack of consensus and the TEP’s overall support of the measure without social risk, the 
current measure does not include adjustment for social risk. However, future implementation should 
consider the potential implications of measuring 90-day mortality on populations at greater social risk. 
This may include stratifying the measure results or payments by social risk or some other to be 
determined approach. Of note, this measure will be reviewed by an independent scientific methods 
committee (NQF) and they will evaluate the potential value of social risk in this measure. 

Overall Analysis of the Comments and Preliminary Recommendations 

We appreciate the submitted comments summarized above. We aimed to develop a hospital-level 90-
day all-cause mortality measure among patients undergoing isolated CABG procedures. The measure 
intent is to provide a broad view of quality of care across hospitals performing this important procedure. 
This measure will facilitate quality improvement, provide greater transparency for the public and 
providers, and allow policymakers to make informed decisions. We will continue to evaluate the 
measure in alignment with these goals. The next steps will include submission to the NQF for 
consideration of initial measure endorsement.
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Public Comment Verbatim Report 

Table 1. Verbatim Comments: –  90-Day CABG Mortality Measure 

Date Posted Measure Set  
or Measure Text of Comments 

Name, Credentials, 
and Organization of 

Commenter 

Type of 
Organization Response 

12/3/2018 90-Day CABG 
Mortality 
Measure 

On behalf of the members of The Society of Thoracic Surgeons (STS), I am writing to provide comments on the 90-Day Coronary 
Artery Bypass Graft (CABG), All-Cause, Risk Standardized Mortality Measure Intended for Use in 90-day Alternate Payment Models. 
STS appreciates the opportunity to provide feedback on this measure. 

Founded in 1964, The Society of Thoracic Surgeons is a not-for-profit organization representing more than 7,500 surgeons, 
researchers, and allied health care professionals worldwide who are dedicated to ensuring the best possible outcomes for surgeries 
of the heart, lungs, and esophagus, as well as other surgical procedures within the chest. 

I. Measure Development 

STS appreciates that four of our surgeon members were appointed to the Technical Expert Panel and the Consulting Work Group. 
Drs. Vinay Badhwar, Jeffrey Jacobs, David Shahian and Paul Kurlansky have worked extensively in measure development for the 
Society along with Dr. Sean O’Brien, a PhD statistician from Duke University. 

The STS National Database was established in 1989 as an initiative for quality improvement and patient safety among cardiothoracic 
surgeons. The STS National Database has grown exponentially over the years, both in terms of participation and stature. Using the 
Database, the Society has developed quality performance measures in all three cardiothoracic surgery subspecialties, adult cardiac, 
congenital and general thoracic surgery and these measures have either been endorsed or are in the process of being considered 
for endorsement by the National Quality Forum. In addition, many of these measures are included in CMS’s Merit-Based Incentive 
Payment System (MIPS). 

On behalf of the members of The Society of Thoracic Surgeons (STS), I am writing to provide comments on the 90-Day Coronary 
Artery Bypass Graft (CABG), All-Cause, Risk Standardized Mortality Measure Intended for Use in 90-day Alternate Payment Models. 
STS appreciates the opportunity to provide feedback on this measure. 

Keith S. Naunheim, 
MD – President 

The Society of 
Thoracic 
Surgeons(STS) 

Professional 
Association  

Thank you for your 
comment. Please 
see Stakeholder 
Comments and 
Responses section. 
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Date Posted Measure Set  
or Measure Text of Comments 

Name, Credentials, 
and Organization of 

Commenter 

Type of 
Organization Response 

12/3/2018 90-Day CABG 
Mortality 
Measure 

Founded in 1964, The Society of Thoracic Surgeons is a not-for-profit organization representing more than 7,500 surgeons, 
researchers, and allied health care professionals worldwide who are dedicated to ensuring the best possible outcomes for surgeries 
of the heart, lungs, and esophagus, as well as other surgical procedures within the chest. 

I. Measure Development 

STS appreciates that four of our surgeon members were appointed to the Technical Expert Panel and the Consulting Work Group. 
Drs. Vinay Badhwar, Jeffrey Jacobs, David Shahian and Paul Kurlansky have worked extensively in measure development for the 
Society along with Dr. Sean O’Brien, a PhD statistician from Duke University. 

The STS National Database was established in 1989 as an initiative for quality improvement and patient safety among cardiothoracic 
surgeons. The STS National Database has grown exponentially over the years, both in terms of participation and stature. Using the 
Database, the Society has developed quality performance measures in all three cardiothoracic surgery subspecialties, adult cardiac, 
congenital and general thoracic surgery and these measures have either been endorsed or are in the process of being considered 
for endorsement by the National Quality Forum. In addition, many of these measures are included in CMS’s Merit-Based Incentive 
Payment System (MIPS). 

II. CABG Mortality Versus Composite Performance Measurement 

STS agrees that CABG is a priority area for outcomes measurement since it is a commonly performed procedure associated with 
mortality, morbidity, and considerable health care spending, especially among patients 65 years and older. Expanding the current 
30-day mortality measurement period to 90 days may identify an increased number of performance outliers and an opportunity for 
quality improvement. STS agrees that evaluating all-cause mortality is appropriate and would encourage patient-centered discharge 
planning to address disparities and comorbidities. 

Although mortality is a critical outcome measure, survival alone, even if measured out to 90 days, is a necessary but inadequate 
measure of quality. It does not differentiate survivors who have had completely uncomplicated postoperative recoveries from those 
that may have had life-altering but non-fatal complications such as dialysis-dependent renal failure or a major debilitating stroke. 
That is why, in 2007, STS published the first of what is now a family of NQF-endorsed STS composite performance measures that 
include not only risk-adjusted mortality but also risk-adjusted morbidity, and the occurrence of ANY of the following major 
complications—reoperation, stroke, renal failure, sternal infection, or prolonged ventilation. In the case of CABG, we also include 
whether the patient received all 4 NQF-endorsed perioperative medications, as well as at least one internal mammary artery graft. 
Both these process measures are associated with better long-term survival. 

 

Keith S. Naunheim, 
MD – President 

The Society of 
Thoracic 
Surgeons(STS) 

Professional 
Association  

Thank you for your 
comment. Please 
see Stakeholder 
Comments and 
Responses section. 
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Date Posted Measure Set  
or Measure Text of Comments 

Name, Credentials, 
and Organization of 

Commenter 

Type of 
Organization Response 

12/3/2018 90-Day CABG 
Mortality 
Measure 

Thus, while we support and are honored to be involved in the development of the claims-based, 90-day CABG measure, we urge 
that in the future CMS considers use of the STS CABG composite measure, as described above. This is based on externally audited, 
highly accurate clinical registry data (STS Adult Cardiac Surgery Database) which in many studies has been shown to be superior to 
claims data. Further, it is already being collected by virtually all adult cardiac surgery programs in the country. 

The Society of Thoracic Surgeons appreciates the opportunity to provide our comments on the 90-Day Coronary Artery Bypass Graft 
(CABG), All-Cause, Risk Standardized Mortality Measure Intended for Use in 90-day Alternate Payment Models. We look forward to 
working with CMS as it continues to develop quality measures to assess and improve care for cardiothoracic surgery patients. 

Keith S. Naunheim, 
MD – President 

The Society of 
Thoracic 
Surgeons(STS) 

Professional 
Association  

Thank you for your 
comment. Please 
see Stakeholder 
Comments and 
Responses section. 
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Date Posted Measure Set  
or Measure Text of Comments 

Name, Credentials, 
and Organization of 

Commenter 

Type of 
Organization Response 

12/4/18 90-Day CABG 
Mortality 
Measure 

The American Medical Association (AMA) appreciates the opportunity to comment on the Measure of Hospital-Level 90-day, All-
Cause, Risk-Standardized Mortality Rate (RSMR) Following Coronary Artery Bypass Graft (CABG) Surgery. While the AMA agrees that 
the health care system and providers must track important patient outcomes, such as mortality, we strongly believe that the 
measures must be evidence based, attributed to the appropriate levels where the greatest influence can occur, and proven to be 
reliable and valid. Based on the information released for public comment, we do not believe that this measure meets those criteria. 

While the AMA agrees that it is useful to understand the rate of mortality in the 90 days following CABG surgery, particularly for 
quality improvement and to ensure that cost reductions do not have unintended consequences when used in alternative payment 
models (APMs), we did not see explicit information outlining how hospitals can implement structures or processes that can lead to 
improved mortality rates for these patients. In fact, the report on page 13 states that the “literature on hospital quality 
improvement measures directly targeting CABG mortality outcomes is sparse”. On review of the cited references, we do not believe 
that CMS provided evidence that demonstrates that hospitals can directly or indirectly impact mortality within 90 days. While a 
similar outcome might prove useful in the future, we recommend that a higher level of analysis be considered for attribution such 
as accountable care organizations when there is sufficient evidence to support application of the measure to this level. 

In addition, we were extremely troubled to see that the Technical Expert Panel (TEP) recommended that social risk factors be 
considered either as a part of risk adjustment or through stratification of the results. Based on all of the face validity survey results, 
it is unclear why the report concludes that “risk adjusting for these factors would obscure these disparities” (page 20). Additional 
justification on why the recommendations of the TEP were not addressed is required and the measure should not be considered for 
implementation until the need for social risk factors is adequately assessed. Decisions on the inclusion of these risk factors in 
adjustment models must be made based on data, not assumptions. We urge CMS to begin to identify the degree of social risk 
factors and availability of services for specific patient populations. Strategies that should be explored include applying the American 
Community Survey or a similar data set to determine whether patients for a specific hospital, or other provider, live in an area 
where there are fewer resources available. We readily acknowledge that there are challenges to this type of approach since it 
requires linkages of patient panels to communities, which may not be the same area where the hospital provides care. 
Nevertheless, these strategies would provide a more comprehensive assessment of the current state and would allow CMS to 
adjust the measure based on clinical complexity and social risk. The AMA strongly encourages CMS to continue to explore and 
incorporate additional risk factors and strategies. 

The AMA requests that CMS reconsider finalization of this measure at this time in light of these significant concerns. Thank you for 
the opportunity to comment. 

Jennifer Brown, JD – 
Washington 
Counsel, Division of 
Legislative Counsel 
The American 
Medical 
Association(AMA) 

Hospital 
association  

Thank you for your 
comment. Please 
see Stakeholder 
Comments and 
Responses section. 
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Date Posted Measure Set  
or Measure Text of Comments 

Name, Credentials, 
and Organization of 

Commenter 

Type of 
Organization Response 

12/5/2018 90-Day CABG 
Mortality 
Measure 

 Dear Yale New Haven System/Center for Outcomes Research & Evaluation, 

The Federation of American Hospitals (FAH) appreciates the opportunity to comment on the Measure of Hospital-level 90-day, All-
cause, Risk-standardized Mortality Rate (RSMR) Following Coronary Artery Bypass Graft (CABG) Surgery. The FAH agrees that 
hospitals should measure and track mortality rates for internal quality improvement purposes, however any measure that is 
proposed for public accountability uses should be evidence-based, appropriate for the designated level of attribution, and 
demonstrated to be reliable and valid. 

The FAH does not support attributing this measure to hospitals and the rationale to demonstrate that CABG mortality is an indicator 
of hospital quality does not provide sufficient evidence that a death in the 90 days following CABG surgery is a true predictor of the 
quality of care provided by a hospital. The FAH believes that while hospitals may be able to contribute to minimizing patient deaths 
following CABG, much of the measure variation may well be due to other factors outside of a hospital’s control. The articles and 
research cited to demonstrate the importance and underlying evidence to support that hospitals can and should impact the 
outcome do not directly examine the role of hospitals and does not specifically address patients who are discharged after CABG. 
While the FAH does not disagree that examining the rate of mortality in the 90 days following CABG may be useful for quality 
improvement and to ensure that cost reductions do not negatively impact patient outcomes such as mortality, we do not believe 
that adequate justification has been made for its attribution to hospitals. Specifically, the FAH believes that this measure may be 
better suited to attribution at higher levels such as accountable care organizations. 

In addition, the FAH is troubled by the lack of consideration of social risk factors in the risk adjustment model. Testing should be 
completed to determine whether adjustment of these risk factors was warranted due to the extended timeframe (i.e., 90 days) and 
in light of the face validity results. Specifically, all of the participants in the face validity survey supported some inclusion of social 
risk factors either through inclusion in the risk model or through stratification of the results; yet, no further rationale explaining why 
these recommendations were not addressed through testing was provided. The FAH believes that some clinical diagnoses and 
outcomes will be impacted more significantly by social risk factors (e.g., availability of services such as pharmacies and 
transportation) and it is even more likely for these factors to influence outcomes that extend well past the time of discharge. 
Measures must be specified to ensure that they produce results that are reliable and valid and enable fair comparisons. By not 
examining whether any one of these community-level factors should be included, there is increased risk that an entity’s true 
performance will be misrepresented and could provide inaccurate information to patients and their families. The FAH strongly urges 
CMS to complete additional testing to determine whether social risk factors should be included. 

The FAH appreciates the opportunity to comment on these quality measures. We look forward to continued partnership with the 
CMS as we strive for a continuously improving health care system. If you have any questions regarding our comments, please do not 
hesitate to contact me or a member of the FAH staff at (202) 624-XXXX. 

Claudia Salzberg, 
PhD; VP Quality 
Federation of 
American Hospitals  

Hospital 
Association  

Thank you for your 
comment. Please 
see Stakeholder 
Comments and 
Responses section. 
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