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Measure Summary 
 
Measure number: OT1‐013‐09  
 
Measure name: The STS CABG Composite Score. 
 
Description: This multidimensional performance measure is comprised of four domains consisting of 11 
individual NQF‐endorsed cardiac surgery metrics: (1) Operative Care‐‐use of the internal mammary 
artery; (2) Perioperative Medical Care (use of preoperative beta blockade; discharge beta blockade, 
antiplatelet agents, and lipid‐lowering agents‐‐an "all‐or‐none" measure); (3) Risk‐adjusted Operative 
Mortality; and (4) Risk‐Adjusted Postoperative Morbidity (occurrence of postoperative stroke, renal 
failure, prolonged ventilation, re‐exploration, or deep sternal wound infection‐‐an "any‐or‐none" 
measure). 

All measures are based on audited clinical data collected in a prospective registry and are risk‐adjusted 
(with the exception of internal mammary artery use and the four perioperative medications). Based on 
their percentage scores, a 1 (below average), 2 (average), or 3 (above average) star rating is provided for 
each STS database participant for each performance domain and overall. 

Furthermore, the composite score is also deconstructed into its components to facilitate performance 
improvement activities by providers. This scoring methodology has now been implemented for over two 
years and has become for many stakeholders the preferred method of evaluating cardiac surgery 
performance. STS plans to make this report publicly available in the near future. (Additional materials 
are available upon request) 

Numerator statement:   Due to the complex methodology used to construct the composite measure, it 
is impractical to separately discuss the numerator and denominator. The following discussion describes 
how each domain score is calculated and how these are combined into an overall composite score. 
Additional documentation is available in the attached article published as a supplement of The Annals of 
Thoracic Surgery. 

Denominator statement:  Please see ‘Numerator Statement’ 

Level of Analysis:  Facility/Agency 

Type of Measure: Outcome  

Data Source:  Electronic Health/Medical records, electronic clinical data, registry data, lab data, 
pharmacy data, paper medical record/flowsheet  

Measure developer:   The Society for Thoracic Surgeons 

Type of Endorsement: (full or time‐limited): Full Endorsement (Recommend composite measure 
without the star reporting system ‐21, Do not Recommend‐0, April 20‐21, 2010 Meeting) 
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Summary table of TAP ratings of sub criteria and comments:  

IMPORTANCE TO MEASURE AND REPORT     
1d Quality 
construct 

High  Quality construct ‐ meaningful composite measure of different 
aspects of CABG surgery;                                                                    
Conceptual construct ‐ very strong; extensively tested and 
validated composite measure;  Question on evidence for use of 
discharge beta blockers ‐‐ NQF staff will get the evidence 
justification for the individual measure 1

1e Conceptual 
construct 

High 

SCIENTIFIC ACCEPTABILTY     
2a specs  High  SCIENTIFIC ACCEPTABILITY: 2a. specifications ‐ complete for 

composite; some question whether NQF has the most recent 
specifications for the endorsed measures ‐‐ staff will verify; 2b 
and c ‐ strong reliability and validity testing;    2f ‐ meaningful 
differences demonstrated‐ distribution curves for domains and 
totals; two domains use " all or none" approach; 2i ‐ component 
justification ‐‐ individual correlations low so chose a method that 
provides useful information to stakeholders; all domains 
contribute statistical information  2k ‐ does not use differential 
weighting;  OVERALL: a well tested, implemented measure with 
several publications 

2b reliability  High 
2c validity  High 
2d exclusions  High  
2e risk adjustment  High  
2f meaningful 
differences 

High 

2g comparability  High 
2h disparities  Not applicable 
2i component 
justification 

High 

2j component 
variability 

High 

                                                            
1 NQF STAFF note:  The evidence for the use of beta blockers at discharge after CABG is twofold: 
1. Atrial fibrillation is the most common arrhythmia seen following CABG.  It occurs in 10% to 65% of patients 
after cardiac surgery, usually on the second or third postoperative day .It is associated with a 2- to 3-fold increase in 
postoperative risk for stroke. Patients at risk for postoperative atrial fibrillation have been identified and include 
those with 
COPD, proximal right CAD, prolonged cross-clamp time, atrial ischemia, advanced age, and withdrawal of beta-
blockers. ACC/AHA Guidelines for CABG, 2004 
      a. Postoperative atrial fibrillation was an independent predictor of long-term mortality-at four to five years, 
survival was approximately 13% worse in patients who developed postoperative atrial fibrillation (OR = 1.5, p < 
0.001) .  Villareal RP, Hariharan R, Liu BC, et al.  Postoperative atrial fibrillation and mortality after coronary artery 
bypass surgery.  J Am Coll Cardiol.  2004;43(5):742-748. 
     b. Atrial fibrillation following CABG is thought to increase length of stay by 1 to 1.5 days. Kim MH, Deeb GM, 
Morady F, et al.  Effect of postoperative atrial fibrillation on length of stay after cardiac surgery (The Postoperative 
Atrial Fibrillation in Cardiac Surgery study [PACS(2)].  Am J Cardiol 2001;87(7):881-885. 
2. Beta blocker use as secondary prevention in patients with significant coronary artery disease.  ACC/AHA 
Guidelines for Secondary Prevention (2006): "Start and continue indefinitely in all patients who have had 
myocardial infarction, acute coronary syndrome, or left ventricular dysfunction with or without heart failure 
symptoms, unless contraindicated. I (A) 
Consider chronic therapy for all other patients with coronary or other vascular disease or diabetes unless 
contraindicated. IIa (C)" 
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2k Differential 
weighting 

High 

2l Missing scores  High 
USEABILITY     
3a distinctive  High  in use; uses clinical data; data provided to providers; may need 

public education to understand composites in general; 3b harmonization  High 
3c Added value  High 
3d Decomposition  High 
3e State purpose  High 
FEASIBILITY      
4a Data  a 
byproduct of care 

High  uses clinical database; audited 

4b Electronic  High 
4d 
Inaccuracies/errors 

High 

4e Implementation  High 
 

Summary of SC ratings of sub criteria and comments: 

IMPORTANCE TO MEASURE AND REPORT 

The measure uses data from the STS registry which includes data 
from over 90% of hospitals performing CABG surgeries and includes 
95% of CABG procedure done in the US. 
 

SC Vote on Importance 
  
Yes ‐   22 
      
No ‐ 0 

SCIENTIFIC ACCEPTABILITY 

The Committee questioned including the reporting mechanism 
within the specifications of the measure – atypical for NQF endorsed 
measures. 
 
The measure is calculated to arrive at a point estimate numerical 
value with confidence intervals as well as the star system. 
 
Committee members note the 98% confidence intervals 
incorporated into the star reporting system – this is higher than the 
usual 95% confidence intervals used in most measures. The 
Committee suggests that standardization is important. 
 

SC vote on scientific 
acceptability 

Completely ‐ 15 

Partially –   6 

Minimally –  0 

Not at all – 0 

USABILITY 

Committee members suggest that various users of the measure  SC vote on usability   



NATIONAL QUALITY FORUM  
National Voluntary Consensus Standards for Patient Outcomes 

Measure Summary 
 
should be able to determine how the measure is reported 
depending on the goals of their program. 
 
A Committee member suggested that the one‐two‐three star system 
is likely to be misinterpreted by the public as “good‐better‐best” 
when one star represents below average performance. 
 

Completely ‐ 0 

Partially –   17 

Minimally –  3 

Not at all – 1 

FEASIBILITY 

Provider has to participate in registry; 90 % of CABG are in registry 
 

SC vote on feasibility   

Completely ‐ 8 

Partially –   12 

Minimally –  1 

Not at all – 0 

 

Summary of Biostatistical review: None 

Attachments:   None   
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THE NATIONAL QUALITY FORUM 
COMPOSITE MEASURE SUBMISSION FORM  

Version 4.0 August 2009 
 

This form will be used by stewards to submit composite measures and by reviewers to evaluate the measures.  
 
Measure Stewards: Complete all non-shaded areas of the form. All requested

. The information requested is directly rela
 information should be entered 

directly into this form ted to NQF’s composite measure evaluation 
criteria and will be used by revie  the evaluation criteria have been met. The specific relevant 

 if your cursor is over the 
highlighted area. 

demonstrates the measure 
ely solely on materials 

URLs or in attached documents to provide measure specifications or to demonstrate meeting the 
rs/ web page locations for 

l this form to the 
g call for measures. 

wers to determine if
subcriteria language is provided in a Word comment within the form and will appear

 
The measure steward has the opportunity to identify and present the information that 
meets the criteria. Additional materials will only be considered supplemental. Do not r
provided at 
criteria. If supplemental materials are provided, be sure to indicate specific page numbe
the relevant information (web page links preferred). 
 
For questions about this form, contact the project director at 202-783-1300. Please emai
appropriate contact listed in the correspondin
 
Reviewers: Complete all yellow highlighted areas of the form. Evaluate the extent to which each subcriterion is 

tionale for your rating. 

Evaluation ratings of the extent to which the criteria are met

met and then overall, the extent to which each major criterion is met. Provide the ra
 

 
 the criterion) 
t the criterion) 

eet the criterion) 
T meet the criterion)  

ria as indicated)   

H=High (unquestionably demonstrated to meet
M=Moderate (demonstrated to moderately mee
L=Low (addressed BUT demonstrated to only minimally m
N=No (NOT addressed; OR incorrectly addressed; OR demonstrated to NO
NA=Not applicable (only an option for a few subcrite
 
(for NQF staff use) NQF Review #: OT1-013-09          NQF Project: Patient Outcome Phase I 

Title of Measure: The STS CABG Composite Score 

Brief description of measure (including type of score, measure focus, target population, time, e.g., Percentage of 
adult patients aged 18-75 years receiving one or more HbA1c tests per year):  
This multidimensional performance measure is comprised of four domains consisting 
cardiac surgery metrics: (1) Operative Care--use of the internal mammary artery; (2)
(use of preoperative beta bl

of 11 individual NQF-endorsed 
 Perioperative Medical Care 

ockade; discharge beta blockade, antiplatelet agents, and lipid-lowering agents--an 
stoperative Morbidity 

tion, or deep sternal wound 

re risk-adjusted (with the 
d on their percentage 

r each STS database 

onents to facilitate performance improvement 
activities by providers. This scoring methodology has now been implemented for over two years and has become for 
many stakeholders the preferred method of evaluating cardiac surgery performance. STS plans to make this report 
publicly available in the near future. (Additional materials are available upon request) 

"all-or-none" measure); (3) Risk-adjusted Operative Mortality; and (4) Risk-Adjusted Po
(occurrence of postoperative stroke, renal failure, prolonged ventilation, re-explora
infection--an "any-or-none" measure). 
 
All measures are based on audited clinical data collected in a prospective registry and a
exception of internal mammary artery use and the four perioperative medications). Base
scores, a 1 (below average), 2 (average), or 3 (above average) star rating is provided fo

rmance domain and overall. participant for each perfo
 
Furthermore, the composite score is also deconstructed into its comp

►Type of Measure:  Composite 

Select the most relevant priority area(s), quality domain(s), and consumer need(s). 
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►National Priority Partners Priority Area  patient and family engagement      population health      safety 
 care coordination      palliative and end of life care      overuse     

 
►IOM Quality Domain   effectiveness     efficiency     equity     patient-centered     safety     
timeliness    
 
►Consumer Care Need  Getting Better     Living With Illness    Staying Healthy 

 
 

CONDITIO FOR CONSIDERATION BY NQFNS   

Four conditions must be met before proposed meas res may be cou nsidered and evaluated for suitability as 
voluntary consensus standards: 

NQF 
Staff 

A. The measure is in the p  agreementublic domain or an intellectual property  (measure steward agreement) 
is signed. Public domain only applies to go anizations. All non-government organizations must 

y a ble.  

he easure and

vernmental org
sign a measure steward agreement even if measures are made publicly and freel vaila
 
►Do you attest that the measure steward holds intellectual property rights to t  m  the right 

code set)? 
to use any aspects of the measure owned by another entity (e.g., component measures, risk model, 

 Yes 
 
►Measure Steward Agreement  

 Signed and Submitted  OR    Government entity–public domain 
vernment entities, do not submit) 

►Please check if either of the following apply:  

(If measure steward agreement not signed for non-go
 

 Proprietary Measure     Proprietary Complex Measure w/fees  

 
 
 

A 
Y  
N  

B. The measure owner/steward verifies there is an identified responsible entity an
update the measure on a schedule that is commensurate with the rate of clinica
every 3 years. 

d process to maintain and 
l inn v tion, but at least o a

 Yes  (If no, do not submit) 

B 
Y  
N  

C. The intended use of the measure includes both public reporting and quality improve ent. m
►Purpose:  Public repo ting r  Internal quality improvement  

 Accountability  Accreditation  Payment incentive  Other, describe:       
(If not intended for both public reporting and quality improvement, do not submit) 

C 
Y  
N  

D. The requested measure submission information is complete.  Generally, mea
developed and tested so that all the evaluation criteria have been addressed a
evaluate the measure is provided.  Me

sure h uld be fully 
nd information needed to 

asures that have not been tested are only potentially eligible for a 
rify that testing will be completed 

s s o

time-limited endorsement and in that case, measure owners must ve
within 24 months of endorsement. 
 
►Testing:  Fully developed and tested    Testing will be completed within 24 months 

Component Measures (All components of the composite must be either NQF-endorsed or submitted for 

(If not tested and no plans for testing within 24 months, do not submit) 
 

consideration for NQF endorsement) 
 All component measures are NQF-endorsed measures 
 Some or all component measures are not NQF-endorsed and have been submitted using the online 

 NQF-endorsed measures been reviewed to identify if there are similar or related measures?  

measure submission tool  
 
►Have

 Yes (If no, do not submit) If there are similar or related measures, be sure to address items 3b and 3c 
with specific information. 
►Is all requested information entered into this form?  Yes (If no, do not submit) 

D 
Y  
N  

(for NQF staff use) Have all conditions for consideration been met? 
Staff Notes (if submission returned): The denominator and numerator should not be combined together 
under 2a.) 

Met 
Y  
N  
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Under testing/analysis 2i.ሻ data/sample  " The STS composite measure includes all relevant CABG process and 
outcomes measures currently endorsed by the NQF. We did not conduct statistical analyses to justify the 
selection of these 11 NQF measures. The justification for them is based on the credibility of the prior NQF 
process and their evident relationship to the concept of CABG quality. See attached article for details." too 
vague and needs further clarification by developer. 
States under usability section 3a) meaningful, understandable, and useful information that the measure is in 
use but under 3a.) sub-category if used in a public reporting initative or if used in other programs states 
N/A. Please explain and clarify. 
Under 2a.) Measure specifications sub-category level of measurement the developer responded "other" and 
did not detail this further. Needs further clarification.  
NQF does not have the measure steward agreement. 

 
1. IMPORTANCE TO MEASURE AND REPORT  

E  important to making significant gains in health care quality (safety, 
timeliness, effectiveness, efficiency, equity, patient-centeredness) and improving health outcomes for a specific 
high impact aspect of heal r overall poor performance.  s must be 

ning criteria. 

xtent to which the specific measure focus is

thcare where there is variation in o Measure
judged to be important to measure and report in order to be evaluated against the remai
(composite measure evaluation criteria) 
 
If the component measures are determined to meet the importance criteria 1a, 1
would meet 1a, 1b, and 1c. 

b, and 1c, then the composite 
Eval 

(for NQF staff use) Specific NPP goal: all healthcare organizations and their staff will wor laboratively with k col
patients to reduce preventable emergency department visits  

1d. Purpose/objective of the Composite 
►Describe the purpose/objective of the composite measure:  

asurement as described 

 
noting the combination of 

or specific conditions to 
hieved for an individual patient, thereby enhancing 

…this concept represents a turning point and a relatively new challenge for performance measurement…(it) 
d by the usual single variable measures…

The STS composite CABG measure was designed to fulfill the IOM vision for performance me
in its publication, Performance Measurement - Accelerating Improvement: 

“Composites are a relatively new concept in the area of performance measurement de
indicators for several specific measures into a single number… bundling of measures f
determine whether all critical aspects of care have been ac
measurement to extend beyond tracking performance on separate measures… 
 

suggests performance goals considerably more stringent than those capture  
 
…a patient-centered approach that takes into account the full constellation of health ca
 
In this context, the goal of the ST

re needs” 

S CABG composite was to create a comprehensive, multi ensional performance 
for most c mers to interpret, 

odologically sophisticated 
nitiatives. 

al Donabedian triad of 

dim
score for this most common of all cardiac surgical procedures. It would be easy 
but at the same time it would provide granular “drill-down” capability for more meth
stakeholders and for provider PI i

onsu

 
►Describe the quality construct used in developing the composite:  The quality construct underlying 

ensiondevelopment of the STS CABG composite generally adheres to the classic, multidim
structure, process, and outcomes domains. 

1d 
H  
M  
L  
N  

1e. Conceptual construct for quality 
►Describe how the component measures are consistent with and representativ
 Participation in a systematic database, an NQF-endorsed structural measure of card
met, as only participants in

e of  the quality construct:  
iac surgery quality, is implicitly 

 the STS database will be eligible for a score. The composite in udes two process 
domains: (1) a perioperative medication domain, scored all-or-none, and consisting of 4 NQF-endorsed medications 
(preoperative beta blockade; discharge beta blockade, antiplatelet agents, antilipid agents); and (2) an operative 
care process domain, use of at least one internal mammary artery graft (NQF-endorsed). The composite also 
includes two outcomes domains: (1) risk-adjusted operative mortality (NQF-endorsed); and (2) risk-adjusted 
morbidity, scored any-or-none (stroke, re-exploration, deep sternal wound infection, renal failure, prolonged 
ventilation--all NQF-endorsed)      

cl

1e 
H  
M  
L  
N  

http://www.qualityforum.org/WorkArea/linkit.aspx?LinkIdentifier=id&ItemID=1040
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Staff Notes to Reviewers:        

Reviewer: Was the threshold criterion, Importance to Measure and Report, met? 
Rationale: Quality construct - meaningful composite measure of different aspects of CABG surgery;                           
Conceptual construct - very strong; extensively tested and validated composite measure;  Question on evidence for 
use of discharge beta blockers -- NQF staff will get the evidence justification for the individual measure    

1 
Y  
N  

2. SCIENTIFIC ACCEPTABILITY OF MEASURE PROPERTIES  

Extent to which the measure, as specified, produces consistent (reliable) and credible (valid) results about the 
quality of care when implemented. (composite measure evaluation criteria) Eval 

2a. MEASURE SPECIFICATIONS  

In the future, NQF w e whe rent detailedill require measure stewards to provide a URL link to a web pag re cur  
specifications can be obtained?  
►Do you have a web page where current detailed measure specifications can be obtained  
 

ecifications2.61.pdf 

? yes

►If yes, provide web page URL:  http://www.sts.org/documents/pdf/AdultCVDataSp
  
2a. Precisely Specified 

2a- 
specs 
H  
M  
L  
N  

 

Components of the Composite  (List the components, i.e., domains/sub-composites and individual measures)  
 
►List components: (If component measures NQF-endorsed, include NQF measure number; if not NQF-endorsed, 
provide date of submission to NQF) 

 

ting of: 

Discharge  
 at Discharge  

t Discharge  

          NQF # 0134 - Coronary artery bypass graft (CABG) using internal mammary artery (

lity for CABG 

none and consisting of: 

n  

The composite consists of four domains and 11 individual measures, all NQF-endorsed:
 
a. Perioperative medication domain, scored all-or-none and consis
          NQF # 0127 - Pre-Operative Beta Blockade 
          NQF # 0117 - Beta Blockade at 
          NQF # 0116 - Anti-Platelet Medication
          NQF # 0118 - Anti-Lipid Treatmen
 
b. Operative care process domain 

IMA) 
 
c. Risk-adjusted operative mortality 
          NQF # 0119 - Risk-Adjusted Operative Morta
 
d. Risk-adjusted morbidity, scored any-or-

scular Accident            NQF # 0131 - Stroke/Cerebrova
          NQF # 0115 - Surgical Re-exploratio
          NQF # 0130 - Deep Sternal Wound Infection Rate  
          NQF # 0114 - Post-operative Renal Failure  
          NQF # 0129 - Prolonged Intubation (ventilation)  

Composite Numerator Statement: Due to the complex methodology used to construct the c
impractical to separately discuss the numerator and denominator. The following discussion 
domain score

omposite measure, it is 
describes how each 

 is calculated and how these are combined into an overall composite score. Additional documentation 
d article published as a supplement of The Annals of Thoracic Surgery. 

data. However, we would 
o this time window as alternative sampling periods may be employed 

Numerator Details:  
Technical Details:

is available in the attache
 
Numerator Time Window: The STS composite score currently is based on one year of 
request that NQF endorsement not be limited t
in the future.  
 

 
The unit of measurement for the STS Composite Score can be either a participant (most often a cardiac surgical 
practice but occasionally an individual surgeon) or a hospital. 
 
The STS composite score is an aggregate of 4 scores corresponding to 4 domains of CABG quality (mortality, 
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morbidity, operative care, perioperative medical care). Each domain score has a theoretical range of 0 to 1 and is 
interpreted as a probability. A description of these probabilities is presented in Table 1 below. Larger values imply 
better performance. Although the theoretical range of each score (probability) is 0 to 1, the actual scores tend to 
be clustered in the upper end of the 0-1 interval. For reporting purposes, the  probabilities are expressed as 
percentages ranging from 0% to 100%.  
 
Table 1 
# Domain Interpretation of Domain Score 
1 Risk-adjusted 

operative mortality 
π1 = The probability (risk-adjusted) that a patient will be d
survive to >30 days post-surgery. 

ischarged alive and will 

2 Postoperative risk- π
adjusted major 

ity morbid

2 =The probability (risk-adjusted) that a patient will be discharged without 
experiencing any of the following endpoints: stroke/cerebrovascular accident, 

tion, deep sternal wound infection, post-operative renal failure, surgical re-explora
prolonged intubation (ventilation).  

3 Operative care BG will receive an IMA. π3 =The probability that a patient without a prior CA  
4 ive 

al care 
 Perioperat

medic
π4 =The probability that a patients will receive all of the medic
patient is eligible from the following list: preoperative be
blockade, antiplatele

ations for which the 
ta blockade; discharge beta 

t agents, antilipid agents.  
 
Separate probability  of Bayesian multivariate 
hierarchical regressi s that account for chance variation and noisy data. The 

ures of uncertainty, and 
rs for a unit, a composite 

 estimates are calculated for each unit in the analysis. The method
on modeling is used to obtain estimate

Bayesian statistical framework is used to assess statistical significance, calculate meas
distinguish true variation from random noise. After estimating the probability paramete
score is calculated for each unit by using the following formula: 

31 2 4

1 2 3 4
STS composite score   

ˆˆ ˆ ˆ= sd sd sdsd
ππ π π

+ + +  

e 1̂wher  2ˆπ , π , 3π̂ , 4π̂  denote the estimate (for the unit of interest) of the probabilities defined in 

ss all units in the analysis. 
, the estimated standard 

1 2 3 4.98, sd4 = 15.4.  

atient-level data. The 
ed data consist of numerators and denominators for each of the four domain scores, as described in Table 2. 

Domain 

Table 1 above and sd1, sd2, sd3, sd4 denote the standard deviations of these estimate acro
In the most recent production of the STS composite measure based on data from 2008
deviations were approximately sd  = 0.523, sd  = 5.90, sd  = 
 
Estimation of the STS composite score is based on unit-level summary data rather than p
requir
 
Table 2 

Denominator Numerator 
Mortality The number of patients undergoing isolate

bypass grafting (CABG) during the meas
d

urem
ber of these patients who 

ved until after discharge and 
s post-surgery.  

 coronary artery 
ent period.  

The num
survi
>30 day

Morbidity The number of patients undergoing isolate
bypass grafting (

d y 
CABG) during the measurement period. 

The number of these patients who 
did not experience any of the 

 morbidity endpoints1. 

 coronary arter

selected
Operativ
care 

d
 grafting (CABG) during the measurement period who 

ber of these patients who 
received an IMA.  

e  The number of patients undergoing isolate
bypass

 coronary artery The num

did not have a prior CABG. 
Medications The number of patients undergoing isolated coronary artery 

bypass grafting (CABG) during the measurement period who 
we

The nu
received a

re eligible to receive at least one NQF perioperative 
2

mber of these patients who 
ll of the medications for 

which the patient was eligible2. 
medication . 

 
1. Morbidity endpoints consist of stroke/cerebrovascular accident, surgical re-exploration, deep sternal wound 
infection, post-operative renal failure, prolonged intubation (ventilation). Patients with prior CVA are excluded 
when counting stroke outcomes. Patients with history of renal failure (creatinine > 2.0) are excluded when counting 
renal failure outcomes.  
 
2. Medications consist of: preoperative beta blockade; discharge beta blockade, antiplatelet agents, antilipid 
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agents. For preoperative betablockers, all patients without a documented contraindication are considered to be 
eligible. For discharge medications, patients without a documented contraindication who are alive at the time of 
discharge are considered to be eligible.  
 
In addition to the numerators and denominators defined in Table 2, two additional items are required for 
calculating the composite measure. These are: 
 

ABG during the measurement 

 
rgoing isolated CABG during the 

 by the current STS CABG mortality/major morbidity model. 

an be found in the following article: 

c Surgery Risk Models: Part 
1—Coronary Artery Bypass Grafting Surgery. Ann Thorac Surg 2009;88:S2-S22. 

1. The average predicted risk of operative mortality for patients undergoing isolated C
period, as determined by the current STS CABG mortality model. 

2. The average predicted risk of “mortality or major morbidity” for patients unde
measurement period, as determined
 
The current version of the STS CABG risk models c
 
Shahian DM, O’Brien SM, Filardo G, et al. The Society of Thoracic Surgeons 2008 Cardia

 
 

Composite Denominator Statement: Please see response in numerator statement above 
 

 
  

Denominator Time Window:       

Denominator Details:     

Composite Denominator Exclusions:  Please see response in numerator statement above 

      
 
Denominator Exclusion Details:  

►Type of Score: Non-weighted score/composite/scale    ► If “Other”, please describe:       
 

r quality is associated with 
assing score)  

Better quality = Higher score     ► If “Other”, please describe:       

ative mortality score is a 
 risk-adjusted rate, and requires absence of all 5 major complications. 

roportion. Perioperative medication use is scored all-or-none. Please refer to composite 

n cores are handled): An overall composite score is not 
calculated if any domain measures are missing 

►Interpretation of Score (Classifies interpretation of score according to whether bette
a higher score, a lower score, a score falling within a defined interval, or a p

 
Method of Scoring/Aggregation:  other  If “other” scoring method, describe: The oper
risk-adjusted rate. The morbidity domain is a
IMA use is an unadjusted p
numerator statement for overall aggregation methodology. 
 
Missing Compone t Scores (Indicate how missing component s

 
Weighting:  Equal      Differential  If differential weighting, describe:       

►Calculation Algorithm (Describe the calculation of the measure as a flowchart or series of steps):  
Please see discussion under composite numerator statement and attached articles. 

 
 

►Describe the method for discriminating performance (e.g., significance testing): 
 STS Composite Quality Rating Interpretation Example 
 
  
 
 
 
 
 
 
 



NQF Review #:   

 7

 
 
 
 
 
 
 
 
 
 
 
Page 1: Scores and Star Ratings Sample Results 
 

 
 
Explanation of Report Page 1: 

Column 1. Quality Domain
 

. The quality domain for which results are provided. See table above for more information 
about the four quality domains.  
 
Column 2. Participant Score and 98% Credible Interval.  
 
Participant Score. The participant score is a number that summarizes the participant’s e
within the indicated domain of quality. Scores are expressed as percentages with highe
quality.  The score may be interpreted as the participant’s estimated underlying succe
was used to measure performance within the domain.  The underlying success rate cann
may be estimated from the data.  It is interpreted as the success rate that would be obse

stimated performance 
r numbers indicating better 
ss rate for the endpoint that 
ot be observed directly, but 

rved hypothetically if the 
participant treated a very large number of patients (so that the observed results were not subject to sampling 
variation.)  For example, a score of 85.6% for the IMA domain indicates that the estimated underlying success rate 
for IMA usage is 85.6%.  This means that approximately 85.6% of first-time CABG patients would be projected to 
receive an IMA in the long run if the participant treated a very large population.  Success rates for the mortality 
and morbidity domain are risk-adjusted.  The participant score is interpreted as the proportion of patients who 
would not experience the indicated adverse outcome if the participant treated a large number of patients having a 
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“typical” case mix.  The calculation and interpretation of scores within each domain are described in greater detail 
above. 
 
98% Bayesian Credible Intervals. The 98% Bayesian credible interval shows the range in which the participant’s true 
proportion (or risk-adjusted proportion) is likely to lie.  Unlike traditional confidence intervals, the Bayesian 
credible interval has an intuitive probability interpretation.  For example, based on the observed data, we can 
state that it is 98% likely that the true proportion (or risk-adjusted proportion) falls within the upper and lower 

 is greater than the STS 
interval plus the 1% upper tail) that the participant’s true 

ly, if the upper limit of the 
ly (98% credible interval plus 1% 

STS value.  

limits of the 98% credible interval.  If the lower limit of the 98% Bayesian credible interval
average value, then it is at least 99% likely (98% credible 
performance exceeds the STS average value.  The figure below illustrates this.  Converse
98% Bayesian credible interval is less than the STS value, then it is at least 99% like
lower tail) that the participant’s true performance is less than (i.e., worse than) the 
 
 
 
 
 
 

 
 
 

 Score

 
 
Column 3. STS Mean Participant .  The STS mean participant score is the average of all scores across all of the 

icipant’s performance 

 
Column 4. Participant Rating

participants in the analysis.  This score serves as a useful benchmark for assessing a part
relative to the overall STS performance.  

. The participant rating system assigns participants to rating categories designated by 
one, two, or three 
 
 
 
 
 
 

 
 
Statistical significance is based on a 99% Bayesian certainty criterion.  A participant receives 3 stars if there is at 
least 99% Bayesian probability that the participant’s score exceeds the STS mean score.  A participant receives 1 
star if there is at least 99% Bayesian probability that the participant’s score is less than the STS mean score.  
Otherwise, the participant receives 2 stars.  
 

→  Participant performance is significantly higher than STS mean.  
 

m STS mean. 

stars.  The rating categories are defined as follows: 

 
 
 
 

→  Participant performance is not statistically different fro
 

 

 

 
  Parti→ cipant performance is significantly lower than STS mean.  

 

100% probability that true participant value lies within 
this range of all values 

1% probability 1% probability 

● = STS value  

98% Bayesian probability that true 
participant value lies within this range 
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Column 5. Distribution of Participant Scores. This graphical display summarizes the distribution of participant scores 
across all participants who were included in the analysis.  The labels “Min” and “Max” denote the estimated lowest 
and highest participant scores, among all participants in the analysis.  The labels “10th”, “50th”, and “90th” 
denote the 10th, 50th, and 90th percentiles of the distribution across participants.  (The p-th percentile is a 
number having the property that p% of participants have scores that are lower than this number and [100-p]% of 
participants have scores that exceed this number.)  The STS mean participant score is indicated by a dot. The 
participant’s score is indicated by an arrow and is accompanied by a horizontal bar representing the limits of the 
98% Bayesian credible interval. 
 
 
 
Page 2: Quality Domain Details Sample Results 
 

 
 
Explanation of Report Page 2: 
 
Column 1. Quality Domain.  The quality domain for which results are provided. See table above for 
information about the four quality domains.  
 

more 

Column 2. Eligible Procedures.  Denotes the number of procedures that were included in the denominat
estimating the success rate for the avoidance of mortality and morbidity endpoints and the 

or when 
adherence to process 

measures (medications and IMA use). 
 
Column 3. Detail.  For those measures that comprise a composite of multiple NQF measures, the specific measures 
are listed individually to provide detail for quality improvement initiatives. 
 
Column 4. Count.  The number of records for which the mortality, morbidity, or process failure occurred. For the 

ords having each of the 
s.  

rcent of Morbidity/Failure

composite morbidity and medication domains, counts are provided of the number of rec
component failures, as well as the number of records having multiple component failure
 
Column 5. Pe .  The proportion that the specific morbidity or process non-compliance 
contributed to the total number of patients for whom credit was not received for these ‘all/any or none’ bundles. 
This information is intended to facilitate and focus process and quality improvement initiatives by providers.  

►Sampling (Survey) Methodology If measure is based on a sample (or survey), provide instructions for obtaining 
the sample, conducting the survey and guidance on minimum sample size (response rate): 
 This is not a sample. All CABG patients cared for by a provider in a given time period are used to calculate the 
composite score. 
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►Stratification Details/Variables (All information required to stratify the measure including the stratification 
variables, all codes, logic, and definitions):  
Not stratified 

►Data Source Check all the source(s) used in the component measures. 

 Electronic administrative data/ claims  
 Electronic Health/Medical Record 
 Electronic Clinical Data (e.g., MDS)  
 Registry data (or database)  
 Lab data 
 Pharmacy data 
 Paper Medical Record/flowsheet 

 Survey-patient (e.g., CAHPS) 
 Survey-provider 
 Documentation of original self-assessment (e.g., SF-

36) 
 Management data 
 Public health data/vital statistics 
 Special or unique data, specify:       

► lysis (For what eLevel of Measurement/Ana ntity will the scores be computed?)      
C e level(s) for which the measure is sp ed.  heck th ecified and test

Clinician:  Individual    Group    Other       
 Facility/Agency (e.g., hospital, nursing home) 
 Multi-site/corporate chain 
 Integrated delivery syste  m
 Health plan 
 Prescription drug plan 

Program:  Disease management     QIO  
 Other       

Population:  National    Regional/network     
 State    Counties/Cities 
 Other (Please describe):       
 All levels 

► Settings      
Check th hich the measure is s sted. 

Applicable Care 
e setting(s) for w pecified and te

Ambulatory Care:  Amb Surgery Center   Office   Clinic   Emergency Dept    Hospital Outpatient 

 Assisted Li ng vi
 Behavioral health/psychiatric unit 
 Dialysis Facility 
 Emergency medical services/ambulance 
 Group Home 
 Home 
 Hospice 

 Hospital 
 Long term acute care hospital 
 Nursing home/ Skilled Nursing Facility (SNF) 
 Rehabilitation Facility 
 Other (Please describe):         
 Unspecified or “not applicable” 
 All settings 

TESTING/ANALYSIS  

2i. Component item/measure analysis to justify inclusion in composite  
 
Data/sample:   The STS composite measure includes all relevant CABG process and o
endorsed by the NQF. We did not conduct statistical analyses to justify the selection of the
justification for them is based on the credibility of the prior NQF process and their e

utcomes measures currently 
se 11 NQF measures. The 

vident relationship to the 
concept of CABG quality. See attached article for details. Wherever possible, we applied classical psychometric 

s may measure multiple 
etric perspective.  

principles to the development of the composite domains. However, as the four domain
distinct aspects of CABG quality, the overall measure also may be viewed from a clinim
 
Data/sample: Empirical analyses were performed using data from the STS database for isolated CABG surgeries 
between January 1 – December 31, 2004. The analysis was restricted to 530 database parti
at least 10 isolated CABG surgeries during 2004 and had less than 5% missing data for
measures.  
 
Analytic Method: The correlation betw

cipants that performed 
 each of the five NQF process 

een individual NQF items was assessed empirically not for the purpose of 
luding or excluding items. Our purpose was to shed light on the appropriate analytic st t f several items 

me ure is to perform a 
vidual items are all 

related to a single underlying latent variable (i.e. the assumption of unidimensionality). High inter-item 
correlations suggest that the assumption of unidimensionality may be plausible, whereas low correlations suggest 
that alternative models may be more appropriate.  
     
 
Testing Results:  In a pilot study using STS CABG data from 2004, we found that the individual NQF process and 

 but 
inc ra egy. I
are highly correlated, an appealing option for combining them into a single composite 
latent trait analysis. This method of analysis relies on a key assumption, namely that seve

as
ral indi

2i 
H  
M  
L  
N  
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outcome measures were only moderately correlated. Pearson correlation coefficients ranged from 0.10 to 0.50 for 
pairs of process measures and from 0.15 to 0.61 for pairs of outcome measures. In a related analysis, we found that 
the assumptions underlying a latent trait logistic regression model were not satisfied for the STS data set.  These 
empirical analyses and our interpretation of them are described in Part 2 of our attached report (See Tables 2 and 
3; text on page 16, column 2; and text on page 17, part d).  
 
Interpretation: These results led us to select a composite measure methodology that did not rely on the assumption 

d led to important caveats: 

es may be difficult to 
al was to create a composite measure that would be regarded as 

dology were explored both 
ribed below, response 

comings identified.  

of unidimensionality. The finding that individual NQF measures were not highly correlate
(1) the choice of how to weight the individual items would be difficult to justify scientifically; (2) different weights 
may lead to different results; (3) the practical implications of different weighting schem
anticipate. In light of these limitations, our go
useful and valid by key stakeholders. The implications and behavior of our chosen metho
analytically and empirically and limitations were reported with full transparency. As desc
from users of the composite measure has been highly positive with no major issues or short
     

2j. Component item/measure analysis of contribution to variability in composite scor
 

e 

ta/sample: Isolated CABG surgeries captured in the STS database between January 1 – December 31, 2004. The 
t least 10 isolated CABG surgeries during 2004 

and had less than 5% missing data for each of the five NQF process measures. 

cific scores. To verify that 
each domain contributes statistical information but does not dominate the composite, we calculated the [item–

 score.  

Testing Results: The [item–total] Pearson correlations were 0.48 (IMA score versus overall score), 0.56 (medication 
nd 0.78 (mortality domain 

Da
analysis was restricted to 530 database participants that performed a

 
Analytic Method: The STS composite measure is a combination of 4 separate domain-spe

total] correlation between each domain-specific estimate and the overall comprehensive
 

domain score versus overall score), 0.65 (morbidity domain score versus overall score), a
score versus overall score).  
 
Interpretation: Although risk-adjusted mortality and morbidity explain much of th
comprehensive score, no single item dominates, and all four items contribute

2j 
H  
M  

e variat  the overall 
 statistical in ation. 

ion in
form

L  
N  

2k. Analysis to support differential weighting of component scores 
 
Data/sample: The composite measure did not use differential weighting. The overall c
weighted average of scores from 4 domains of quality. The domain scores are standard
standard deviation before averaging them equally. This standardization was used to e
standard deviations (m

omposite score is an equally 
ized to have a common 

nsure that items with large 
edications) would not dominate the overall composite score. Results were nearly identical 

when standardization was accomplished by dividing by the range instead of the standard deviation. Please see 
Column C in the table below. 
 

2k 
H  
M  
L  
N   
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Analytic Method:       
 
Testing Results:       
 
Describe how the method of scoring/aggregation achieves the stated purpose and represents the quality 

       

Indicate if any alternative scoring/aggregation methods were tested and why not chosen:       

construct:
 

2l. Analysis of missing component scores 
 
Data/sample: In the current STS implementation, composite scores are only calculated for participants with at least 

rocesses for individual patient records 
ng data are assumed not to have received the care process. This imputation 

strategy is intended to create an incentive for participants to collect complete process measure data. Sensitivity to 
g 2004 STS data. 

 imputed to the worst care 

 (first imputing missing 
data, then excluding missing data) and compared the results. In each case, the Pearson correlation between the 

Analytic Method:       

       

95% complete data for NQF process measures. Missing data regarding care p
are imputed. Patients with missi

the choice of missing data method was assessed at the time of measure development usin
Inferences about provider performance were virtually identical when missing data were
value vs. excluded from the analysis.  
 
For each of the five NQF process measures, we calculated each hospital's measure two ways

two versions of the process measure was >0.995. 
 

 
Testing Results:

2l 
H  
M  
L  
N  

2b. Reliability testing of composite score  

ata from the STS 
ysis was restricted to 530 

eries during 2004 and had less than 5% missing 

d whether a single year of data 
articipants based on the 
 were classified as 

lassified as “outliers” when 
easure. In each case, 

obability criterion. Participants were labeled as “better than 
ore (or mortality rate) was 

re labeled as “worse than 
 mortality rate) was worse 

 assessment of adequacy in the context of norms for the test conducted): 
” usin rticular rating 
s, t  assification of above 

9  Bayesian certainty). In 
comparison, only 6 participants (1%) could be identified as better or worse than average using the same rigorous 
criterion of at least 99% certainty.  
 
Interpretation

 
►Data/sample (description of data/sample and size):  Pilot testing was performed using d
database for isolated CABG surgeries between January 1 – December 31, 2004. The anal
database participants that performed at least 10 isolated CABG surg
data for each of the five NQF process measures.                                                             
 
►Analytic Method (type of reliability & rationale, method for testing): We assesse
was sufficient to detect statistically significant performance differences between STS p
composite measure. We determined the number and proportion of STS participants that
“outliers” (in the sense that their performance was statistically distinguishable from the overall STS average). For 
comparison, we determined the number and proportion of STS participants that were c
outlier status was based on risk-adjusted operative mortality instead of the composite m
outlier status was based on a Bayesian posterior pr
average outliers” if it was at least 99% certain that the participant’s true composite sc
better than the overall STS average composite score (or mortality rate). Participants we
average outliers” if it was at least 99% certain the participant’s true composite score (or
than the overall STS average composite score (or mortality rate).  
 
►Testing Results (reliability statistics,
The number of participants classified as “better than average” or “worse than average
system with 2004 data was 70 (13%) and 53 (10%), respectively. For these 123 provider
average or below average performance could be made with high confidence (more than 9

g this pa
he cl
%

: These results demonstrate that the composite measure achieves high power relative to the more 
commonly used metric of risk-adjusted mortality. There is substantial true signal variation in the endpoints that 
contribute to the composite measure. Moreover, one year of data is sufficient to identify several outliers. 
Naturally, the number of performance outliers would be even larger if we used a less rigorous criterion for assessing 

2b 
H  
M  
L  
N  
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statistical significance.  

2c. Validity testing of composite score 
 
►Data/sample (description of data/sample and size): 2004 pilot study data and five subsequent semiannual reports 
distributed to STS participants and stakeholders.                                                              
 

 (type of validity & rationale, method for testing): The validity of the composite measure was 
dity, content validity, predictive validity, attributional 

ct validity implies that the composite measure is a faithful reflection of the 
ased on the Donabedian 

ese areas are encompassed by the STS 
tematic data registry will 
essential dimensions of the 

omposite are both 
 validity means that the 

cally as described below in 
risk-adjustment has been 

ty. Based on the extensive 
odels, we believe this 

l and valid by its intended 
 actual implementation, we 
ny relevant suggestions for 

ting Results (statistical results, assessment of adequacy in the context of norms for the test conducted):   
in that the participant’s true 

►Analytic Method
assessed from multiple perspectives including construct vali
validity, and face validity. Constru
underlying concept of CABG quality. As previously discussed, our STS CABG composite is b
quality construct of structure, process, and outcomes. All three of th
composite (structure is implicitly represented, as only programs participating in our sys
receive a score). Content validity means that the composite measure includes all of the 
underlying concept. STS believes that the eleven individual NQF-endorsed measures in the c
inclusive and broadly representative of the latent construct “CABG quality”.  Predictive
results of this measure are predictive of future performance. This was assessed empiri
“temporal stability and predictive validity.”  Attributional validity means that adequate 
employed so that differences in quality are not biased by differences in patient-severi
series of articles we have provided describing the development and testing of STS risk m
criterion has been satisfied. Face validity implies that the measure is regarded as usefu
users, including providers, consumers, payers, and regulators. Now in our third year of
have had near-universal acceptance of this composite by all stakeholders, with few if a
change. 
 
►Tes
Participants were labeled as “better than average outliers” if it was at least 99% certa
composite score (or mortality rate) was better than the overall STS average composite sc
Participants were labeled as “worse than average outliers” if it was at least 99% certa
composite score (or mortality rate) was worse than

ore (or mortality rate). 
in the participant’s true 

 the overall STS average composite
Participants were labeled as better than average (3 stars), worse than average (1 star), 
the average (2 st

 score (or mortality rate). 
and indistinguishable from 

ars). 

A. Construct and Content Validity 

ch individual domain of the 
a atistically significant. 

rm n e for each individual 
 Fall 2008. Participants with 1, 

mpared cipants receiving 
1 star, those with 3 stars had lower risk-adjusted mortality (1.9% vs. 2.4%), lower morbidity (10.7% vs. 20.4%), 
higher IMA usage (88.1% vs. 96.4%), and higher all-or-none medication adherence (81.5% vs. 50.4%).   
 

 

 
STS participants with high composite scores have (on average) higher performance on ea
composite measure. Thus, differences in performance were clinically meaningful as well 
Compared to participants receiving 1 star, those with 3 stars had better estimated perfo
domain of the composite score. This is illustrated in the figure below using data from
2, and 3 stars are denoted by the labels “low”, “mid”, and “high” respectively. Co

s st
a c

 to parti
2c 

H  
M  
L  
N  
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B. Predictive Validity 

 which performance on the STS composite measure remains stable over time. In other 
rformance at some later 

articipated and received a 
all 2008). Among 

ar rating for Fall 2008. For 
a 3-star rating in Fall 2008. 

 likely to be identified as 
 were more likely to be 1 star 

 the two time period. 
sses was extremely rare. 

will likely be the same or average in 
the near future,  85% of the time. 
 

 3. C nge in star tings betwee st and 4th harvests periods. 

Spring 20  
Fall 2008  

 
We assessed the extent to
words, does the composite score performed at one point in time accurately predict pe
time? The analysis was restricted to a sample of 706 STS participants who consistently p
composite score in each of the 4 harvest periods (Spring 2007, Fall 2007, Spring 2008, F
participants who received a 3-star rating in Spring 2007, 51% of them also received a 3-st
comparison, only 9% of participants who received a 2-star rating in Spring 2007 received 
Thus, participants who performed above average in Spring 2007 were over 5 times more
above average 1.5 years later. Similarly, participants who were 1 star in Spring 2007
in 2008. Only 2 participants changed from 1 star to 3 star status (or vice versa) between
Overall, change by one star class occurred about half the time, but change of two star cla
Thus, a consumer may reasonably expect that an above or below average score 

 and an average score is likely to remain average about

Table ha  ra n 1

07 1 2 3 
N  N  N  

1 44  44 1 

2 31 434 46 

3 1 51 54 

 

 2f. Identification of Meaningful Differences in Performance  
 
►Data/sample from Testing or Current Use (description of data/sample and size): Since 2007, the STS composite 
score has been reported in bi-annual feedback reports to STS database participants. We summarized star rating 
results for the first 4 bi-annual STS reports.  
 
►Methods to identify statistically significant and practically/meaningfully differences in performance (type of 
analysis & rationale): In the current STS implementation, the degree of uncertainty surrounding an STS 
participant’s composite measure estimate is indicated by calculating Bayesian credible intervals (CI’s) which are 

2f 
H  
M  
L  
N  

 

0.0
0.5
1.0
1.5
2.0
2.5
3.0

2.4%

Low Mid High

2.1%

Low Mid High

1.9%

Low Mid High

Risk-Adjusted Mortality (%)

0

20

40

60

80

100 88.1%

Low Mid High

94.3% 96.4%

Low Mid HighLow Mid High

IMA Usage (%)

0

5

10

15

20

25
20.4%

Low Mid High

14.8%

Low Mid High

10.7%

Low Mid High

Any-Or-None Morbidity (%)

0

20

40

60

80

100

50.4%

Low Mid High

67.1%
81.5%

Low Mid HighLow Mid High

All-Or-None Medications (%)
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similar to conventional confidence intervals. Point estimates and CI’s for an individual STS participant are reported 
along with a comparison to various benchmarks based on the national sample. Benchmarks include the overall 
average STS composite score and several percentiles(minimum, 10th, 25th, 75th, 90th, maximum). A sample of the 
current STS reporting format is provided in the Appendix. In addition, the composite measure result is converted 
into a star rating of 1 to 3 stars. An STS participant receives 2 stars if the Bayesian credible interval surrounding 
their composite score overlaps the overall STS average. This rating implies that the STS participant’s performance 
was not statistically different from the overall STS national average. If the Bayesian CI falls entirely above the STS 

the Bayesian CI falls 
rage performance).  

tars has remained roughly 
 received 2 stars, and the 

. 

national average, the participant receives 3 stars (better than average performance). If 
entirely below the STS national average, the participant receives 3 stars (worse than ave
 
As shown in the Table 4 below, the proportion of STS participants receiving 1, 2, or 3 s
constant over the first 4 reporting periods. On average, roughly 3/4 of participants have
remaining 1/4 of participants have received either 1 or 3 stars. 
 

Table 4. Proportion of participants in each star rating category by harvest

Star Rating Spring 
2007 

Fall  
2007 

Spring 
2008 

Fall 
2008 

Spring 
2009 

1 12.9% 4%11.  12.1% 12.1% 12.2% 

2 72.0% 76.5% 76.2% 74.1% 72.3% 

3 15.1% 1%12.  11.6% 13.9% 15.5% 

 
Average number of participants for each harvest was 818 and included data on an average of approximately 154,602 

erences in performance) :  
 

 
 

patients.  
 
► Provide Measure Scores from Testing or Current Use (description of scores, e.g., distribution by quartile, 
mean, median, SD, etc.; identification of statistically significant and meaningfully diff

96 97 98 99 100
Estimated Domain Score

Mortality Avoidance
Median = 97.9%

IQR: 98.0% to 98.1%

60 70 80 90 100
Estimated Domain Score

Morbidity Avoidance
Median = 85.9%

IQR: 83.0% to 88.3%

60 70 80 90 100
Estimated Domain Score

IMA Usage
Median = 94.9%

IQR: 93.0% to 96.6%

0 20 40 60 80 100
Estimated Domain Score

Medication Usage
Median = 68.4%

IQR: 59.0% to 77.1%
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2h. Disparities in Care  
 

ratified, provide stratified results (scores by stratified categories/coho :  

tect d e 

►If measure is st rts)
Not stratified. N/A 
 
►If disparities have been reported/identified, but measure is not specified to de
follow-up plans:        

isparities, provid

2h 
H  
M  
L  
N  

NA  

Staff Notes to Reviewers:        

Reviewers: Overall, to what extent was the criterion, Scientific Acceptability of Measure Properties, met? 
Rationale: SCIENTIFIC ACCEPTABILITY: 2a. specifications - complete for composite; some question whether NQF has 
the most recent specifications for the endorsed measures -- staff will verify; 2b and c - stro  reliability and ng
validity testing;    2f - meaningful differences demonstrated- distribution curves for doma s; two ins and total
domains use " all or none" approach; 2i - component justification -- individual correlations lo  so chose a method w
that provides useful information to stakeholders; all domains contribute statistical inform ion  2k - does not use at
differential weighting;  
OVERALL: a well tested, implemented measure with several publications  

2 
H  
M  
L  
N  

3. USABILITY  

Extent to which intended audiences (e.g., consumers, purchasers, providers, policy makers) can understand 
h n making. (composite measure the results of the measure and are likely to find t em useful for decisio

evaluation criteria) Eval 

3a. Meaningful, Understandable, and Useful Information  
 
Current Use:   In use      Not in use, but testing completed       Testing not yet completed 

iative,  Name of initiative(s), locations, Web page URL(s): A  

(s locations, web page 

 
Testing of Interpretability     (Testing that demonstrates the results are understood by the potential users for 
public reporting and quality improvement) 
 
►Data/sample (description of data/sample and size): No formal testing has been performed. However, provider 
feedback has been uniformly positive, and multiple payers have been given the opportunity to comment on the 

                                                              
If used in a public reporting init  N/
 
If used in other programs/initiatives (e.g., quality improvement),  Name of initiative
URL(s): N/A 

), 

3a 
H  
M  
L  
N  

90 92 94 96 98 100
Estimated Composite Score

Composite Scores
Median = 95.3%

IQR: 95.0% to 96.0%
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usability of the measure. Their comments have been universally positive, and no substantive recommendations for 
change were made.                                                             
 
►Methods (methods, e.g., focus group, survey, QI project):       
 
►Results (qualitative and/or quantitative results and conclusions):       

3b/3c. Relation to other NQF-endorsed measures   
Identify similar or related NQF-endorsed measures (available at www.qualityforum.org under Core Documents) 
 

 Other measures for same target population     Other measures on same topic     No similar measures  

easures:  

NQ rg
N

charge  
pass graft (CABG) using internal mammary artery (IMA) 

ortality for CABG©  
cident  

ate  
re  

on) 

 value this measure provides to existing NQF-endorsed measures:  
omprehensive and 

od score. Furthermore, by 
e among providers is 

 
NQF # and Title of similar or related m
NQF # 0127 - Pre-Operative Beta Blockade 

F # 0117 - Beta Blockade at Discha e  
QF # 0116 - Anti-Platelet Medication at Discharge  

NQF # 0118 - Anti-Lipid Treatment Dis
NQF # 0134 - Coronary artery by
NQF # 0119 - Risk-Adjusted Operative M

ar AcNQF # 0131 - Stroke/Cerebrovascul
NQF # 0115 - Surgical Re-exploration  
NQF # 0130 - Deep Sternal Wound Infection R
NQF # 0114 - Post-operative Renal Failu
NQF # 0129 - Prolonged Intubation (ventilati
 
Describe the distinctive or additive
Combining these 11 individual measures into a composite provides a much more c
multidimensional assessment of CABG quality while presenting it as one easily understo
combining multiple individual endpoints, our ability to discriminate levels of performanc
enhanced compared to using just one endpoint such as mortality.  

3b. Harmonization  

►   Yes. 
 

Are the component measure specifications harmonized, or if not, why?

3b 
H  
M  
L  
N  

NA  

3c. Distinctive or Additive Value 
 
►Describe the distinctive, improved, or additive value this measure provides to exi
measures:  
Combining these 11 individual measures into a compos

st  QF-endorsed 

ite provides a much more compreh ive and 
multidimensional assessment of CABG quality while presenting it as one easily understood s ore. Furthermore, by 

rformance among providers is 

ing N

ens
c

combining multiple individual endpoints, our ability to discriminate levels of pe
enhanced compared to using just one endpoint such as mortality.      
 

3c 
H  
M  
L  
N  

NA  

3d. Decomposition of Composite 
►Describe the information from decomposing the composite into its components tha
Since the inception of the STS CABG composite, we have considered it essential that the

t i  
 o ore be 

decomposable into its component domains and measures. In each of the five semi-annual reports we have provided 
eir percentile score (with confidence intervals), the STS mean and median, 

% Bayesian probability that the provider’s performan   below that of the 
STS average; two-star = statistically indistinguishable from the STS average; three-star = 99% Bayesian probability 
that the provider’s performance exceeds that of the STS average). The same scoring is provided for each individual 
domain. This is illustrated by the following report example: 
 
 
Page 1: Scores and Star Ratings Sample Results 

s available: 
verall sc

thus far, STS participants are given th
and their “star rating” (one-star = 99 ce is

3d 
H  
M  
L  
N  
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he domain was a 
 focus their performance 

g is as follows: 
 
 
 

 

 Finally, for the two any-or-none or all-or-none domains, we provide a listing of how often t
“failure” because of each individual component measure. This enables providers to
improvement activities. An example of this listin

 
Page 2:Quality Domain Details Sample Results 

 
 
Page 2: Quality Domain Details - Sample Results Interpretation 



NQF Review #:   

 19

 
Avoidance of Mortality: Out of the 553 procedures eligible for this measure, 6 died corresponding to a 1.1% 
observed mortality rate.  Note that while this number represents the observed mortality, the participant score for 
this measure (from page 1) is risk-adjusted and came from multivariable hierarchical analysis. For this reason a 
direct correlation between these sets of numbers should not be expected.  
 
Avoidance of Morbidity (All-or-None measure): Of the 553 procedures eligible for this measures, 73 (13.2%) had at 

the morbidities, 14 
on only, 33 (45.2%) had 

idities.  Of the cases that had 
 for the highest proportion.  This detailed information 

 are driving their quality 

least one of the morbidities for this all-or-none measure.  Of the 73 that had at least one of 
(19.2%) had reoperation only, 8 (11.0%) had renal failure only, 0 had prolonged ventilati
cerebrovascular accident only and 17 (23.3%) actually had more than one of the morb
a single morbidity, prolonged ventilation appears to account
is designed to allow database participants to understand what specific quality measures
scores for the four domains. 
 
Use of IMA: Of the 522 procedures eligible for this measure, 75 (14.4%) did not receive a
did receive an IMA.  Note that for these sample results this number directly correlates wit
score for this measure

n IMA.  Alternatively, 85.6% 
h the 85.6% participant 

 on page 1 of this sample.  However, these numbers may not always correlate because the 
ction IV of the General 
rarchical analysis do not 

quality scores are estimates of true performance based upon hierarchical analysis.  See se
Report Overview for more information about why performance estimation results from hie
always match observed results.  
 
Medications (All-or-None Measure): Of the 553 procedures eligible for these measures, 158 (28.6%) did not receive 
all the eligible NQF medications.  Of these 158 medication failures, preoperative beta blockade therapy was the 

 only medication failure in 
, and discharge anti-

24 

blockade therapy alone. In 
ipant will need 

not prescribed. Note that a 
f the report is not possible 
lts for an individual 

NLY this medication. 
l medications in addition to preoperative beta blockade therapy would be counted 

em.  

only medication failure in 70 (44.3%) of them.  Discharge beta blockade therapy was the
17 (10.8%), discharge anti-lipid medication was the only medication failure in 31 (19.6%)
platelet medication was the only medication failure in 16 (10.1%).  Multiple medication failures accounted for 
(15.2%) of the 158 cases.  
 
The largest proportion of cases with medication failures had them for preoperative beta 
those cases where the largest proportion of cases with failures is for multiple medications, the partic
to explore in more detail to determine which specific combinations of medications were 
direct comparison between these domain detail results and those in the NQF section o
because a) the denominator is cases with any medication failure (158) and b) the resu
medication (i.e. preoperative beta blockade therapy) show only those cases that missed O
Other cases that missed additiona
under the multiple medication failure it

 

3e. Achieved stated purpose 
Describe how the results reported above demonstrate that the composite achieves the st ted purpose: Based 

ults of pilot testing, we believe 
hieves our stated goal: to develop a comprehensive, multidimen onal, composite score 

a
on the measures and domains included in this composite, its usability, and the res
the STS CABG composite ac si
for CABG performance. 

3e 
H  
M  
L  
N  

Staff Notes to Reviewers (including additions/changes to related or similar measures):  NQF #0076  CAD: 
optimally managed modifiable risk   

Steering Committee/TAP: Overall, to t was the criterion, what exten  Usability, met? 
Rationale: in use; uses clinical data; data to providers; may need public education to understand  provided 
composites in general;  

3 
H  
M  
L  
N  

4. FEASIBILITY  

Extent to which the required data are readily available, retrievable without undue burden, and can be 
implemented for performance measurement. (composite measure evaluation criteria) Eval 

4a. Data Generated as a Byproduct of Care Processes  
 
How are all the data elements that are needed to compute measure scores generated?  Check all that apply 

 Data are generated as a byproduct of care processes during care delivery (Data are generated and used by 

4a 
H  
M  
L  
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healthcare personnel during the provision of care, e.g., blood pressure, lab value, medical condition) 
 Coding/abstraction performed by someone other than person obtaining original information (e.g., DRG, ICD-9 

codes on claims; chart abstraction for quality measure, registry) 
 Other (e.g., patient experience of care surveys, provider surveys, observation), Please describe:        

N  
NA  

4b. Electronic Sources  
 
►Are all the data elements available electronically?  (elements that are needed to com easure scores are 
i s) 

pute m
n  defined, computer-readable fields, e.g., electronic health record, electronic claim  

 Yes       No 
►  

ts for electronic health records at a later 

If no, specify the near-term path to achieve electronic capture by most providers.
      
 
Note: Measure stewards will be asked to specify the data elemen
date 

4b 
H  
M  
L  
N  

4d. Susceptibility to Inaccuracies, Errors, or Unintended Consequences  
 
►Identify susceptibility to inaccuracies, errors, or unintended consequences of the m nd describe how 

rovide results. 
All public reporting initiatives have the potential for unintended consequences, including gaming and risk aversion. 

n robust methodology 

easure a
these potential problems could be audited. If audited, p

We attempt to control the former through a careful audit process, and the latter by havi g a 
that appropriately adjusts the expected risk for providers who care for sicker patients. 

4d 
H  
M  
L  
N  

4e. Data Collection Strategy/Implementation  
 
►Describe what you have learned/modified as a result of testing and/or operational use of the 

 data/missing data, timing/frequency 
lity/ implementation 

ncluding about 90% of 
ains a challenge for some 

r of approaches: (1) 
ation of provider-submitted 
the ability to provide two 

ardless of venue, in-hospital 
0% accuracy based on 

oaches are quite similar 

ietary measures):  

composite/component measures regarding data collection, availability of
of data collection, patient confidentiality, time/cost of data collection, other feasibi
issues: 
No significant issues have been discovered during 2 ½ years of real-world implementation, i
cardiac surgery providers in the US. Timely ascertainment of thirty-day mortality rem
programs (not a problem unique to our registry), and we have addressed this by a numbe
enhanced audit, with special emphasis on 30-day status; (2) verification and supplement
mortality data with external sources including the Social Security Death Master File; (3) 
very closely related CABG composite scores, one using operative-mortality (30-day reg
regardless of timing) and one using in-hospital mortality (which we capture with nearly 10
validation with CMS data). Initial studies suggest that the results of these two appr
 
►Costs to implement the measure (costs of data collection, fees associated with propr
Data Collection: 
The composite measure is a combination of 11 measurers that are routinely collated with surgical procedures in the 

e data for the composite 

nd DCRI statistician and 

 Associated with Proprietary Measures

Adult Cardiac Surgery Database.  Consequently there are no direct costs to collect th
quality measure. 
 
Costs to develop the measure included volunteer cardiothoracic time, STS staff time, a
project management time. 
 
Fees : 

oup urgeons pay annual 
g on whether participants in which the majo ons are STS 

er fees as a benefit of membership.  The composite measure is one o asures that are 
refore, the costs of these measures cannot be disaggregated overall report 

 
Third parties that request composite or other measures pay fees that are dependent on the data requested.  STS 
does not provide any data with out explicit written consent 
►Evidence for costs:       
►Business case documentation:       

STS Adult Cardiac Surgery Database participants (single cardiothoracic surgeons or a gr
participant fees of $2,750 or $3,450 dependin

 o  sf
rity of surge

members pay the low f many me
reported to participants.  The  from 
costs. 

4e 
H  
M  
L  
N  

Staff Notes to Reviewers:        
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Reviewers: Overall, to what extent was the criterion, Feasibility, met? 
Rationale: uses clinical database; audited  

4 
H  
M  
L  
N  

  

Reviewers: Overall, to what extent were all the criteria met? 
Rationale:       

H  
M  
L  

  

Steering Committee only 
Recommendation:  Endorsement      Time-limited endorsement       Do not recommend 
Conditions:  No      Yes, Specify:        
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cic Surgeons 
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Jeffrey B. Rich, MD  Sentara Heart Hospital  Norfolk, VA 

Cynthia M. Shewan, PhD  The Society of Thoracic Surgeons  Chicago, IL 
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►Describe the members’ role in measure development.  
The 2007 STS Task Force on Quality Measurement members collectively formulated the composite measure goals and 

icipated in velopment and testi ntinue to be involved in its principles, part  the methodological de ng, and co
implementation.  

►If adapted, provide name of original measure:       
►If adapted, provide original specifications   attachment or web page URL:       

Measure Developer/Steward Updates and Ongoing Maintenance                                                                                        
►Year the measure was first released: 2007 

 April 2007 
/  three years 

►Month and Year of most recent revision:
►What is the frequency for review update of this measure? Every
►When is the next scheduled review/update for this measure? 2010 

Copyright statement/disclaimers:       

Additional Information web page URL:  
Attachment 1- http://ats.ctsnetjournals.org/cgi/content/abstract/88/1_Supplement/S2 

tjournals.org/cgi/content/full/83/4_Supplement/S3 
Supplement/S13 

Attachment 2- http://ats.ctsne
Attachment 3- http://ats.ctsnetjournals.org/cgi/content/full/83/4_

I have checked that the submission is complete and all the information needed to evaluate the measure is provided 
in the form; any blank fields indicate that no information is provided.  

Date of Submission (MM/DD/YY): 9/18/09 

 




















	OT1-013-09 Summary
	OT1-013-09 Measure Evaluation
	Measure Developer Response

