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Agenda

Welcome and Introductions

STS Updates

Using the STS Risk Score API-Paul Meehan
Calculating O/E Ratios-Judy Smith

Open Q&A

Agenda



Important Dates

ACSD Quality Improvement Series  
Webinar 2 pm CT/3 pm ET

July 15

2026 Harvest 2 Reports Published

July 20

ACSD Monthly Webinar
2 pm CT/3 pm ET

August 5

ACSD Quality Improvement Series  
Webinar 2 pm CT/3 pm ET

August 19

Harvest 3 Closes @ 10:59 pm CT/11:59 
pm ET
Surgery Dates: July 1, 2023 – June 30, 
2026

August 28

Harvest 2 Opt-Out Closes @ 4 pm CT/5 
pm ET

June 3



• September 30-October 2, 2026
• Intermacs & Pedimacs-Live Virtual 

Forum-September 24
• CHSD & GTSD Sessions-

September 30- October 1
• ACSD Sessions-October 1-October 

2 (half day-breakout discussions)

AQO 2026 – New Orleans

AQO 2026 Justification Letter Request | 
STS

https://www.sts.org/form/aqo-2026-justification-letter-re
https://www.sts.org/form/aqo-2026-justification-letter-re


Meetings | STS

https://www.sts.org/meetings?cobaltsrc=https%3A%2F%2Fportal.sts.org%2FMeetings%2FRegistration%2FMeetingDetails.aspx%3Fmid%3Daf52bd6f-8647-4643-9ee5-540dc3ff6b6f


Pricing



STS- Advances in Quality & Outcomes: A Data 
Managers Meeting (AQO) - Start your reservation

https://book.passkey.com/event/51174750/owner/107/home
https://book.passkey.com/event/51174750/owner/107/home
https://book.passkey.com/event/51174750/owner/107/home
https://book.passkey.com/event/51174750/owner/107/home
https://book.passkey.com/event/51174750/owner/107/home
https://book.passkey.com/event/51174750/owner/107/home


Recent Database Enhancements



Case Mix Index Report

In addition to frequency by 
surgery type for all analyzed 
procedures, the report displays:

• STS PROM% by surgery type
• Sex assigned at birth, age and 

other patient characteristics by 
surgery type





Database Enhancements for 2026 
Harvest 2

• Surgical Treatment of Atrial Fibrillation Process Measure



Using The STS 
Risk Score API

Paul Meehan
Senior Manager, Quality and Research Center

July 15, 2026



What is involved with calculating risk scores

• Determine procedure type (ProcID)
• Look at the values in the clinical fields
• Apply weights to different parameters
• Apply coefficients
• Generate scores



A word about coefficients

• Each harvest provides more data on which to base the 
risk models

• Changes to the coefficients fine tune the model based 
on latest data

• Changes from one harvest to the next are not 
statistically significant

• Over time, the differences become larger



Original approach to performing calculations

• Vendors were given the algorithms for doing the calculations
• Software was certified by STS prior to being released to users
• Vendor software performed the calculations and stored the 

results within their database
• These values are included in export files submitted to STS 

• However, see below…



Historically, New Data Specifications = New risk score calculations

• ProcID determination was updated
• Risk Score calculations were updated
• Vendors received new coefficients
• Vendor software got recertified on calculations



Problems with this approach:

• Each vendor has different program to generate risk scores
• Changes in programming could inadvertently affect calculations

• Risk score match report
• Coefficients being used by vendor become outdated



What is used in analysis?

• STS always has, and always will, recalculate risk scores before 
generating analysis reports
• Ensures all scores were generated from the same program
• Used the latest-and-greatest coefficients



Improvements needed:

• More consistent scores across vendors
• Remove possibility of software updates affecting risk score 

calculations
• Use updated coefficients in calculations



New approach: using an API

• API: Application Programming Interface
• When triggered, local workstation packages some data and send 

it through the internet to a server (located at STS)
• Server software uses the data to perform calculations or tasks
• Server packages the results and sends it back to the local 

workstation



How does the STS Risk Score API work?

• When record is saved, vendor software sends data to the API at STS
• Includes ParticID and RecordID and clinical data
• No PHI included

• STS runs the data through the risk model program
• Same program used for the on-line calculator
• Uses the latest coefficients

• Sends the ParticID, RecordID, ProcID and risk scores back to the vendor 
software

• Vendor software puts results into the data record
• Total process takes a few seconds



Vendor software might provide other features:

• Examples:
• Recalculating scores for batches of records
• Providing reports based on ProcID, etc.



Vendors started using API in the Fall of 2025:

• Exact date depends on your vendor



Future changes:

• New risk models can be included without needing data 
specification upgrade or vendor certifications

• Reporting results might need updates



Questions?



How to Calculate 
an O:E with and 
without the API 
RISK Scores and 
other fun facts…
A “HOW TO” GUIDE



Objectives

STATE WHERE TO FIND THE 
MULTIPLIER TABLE AND RISK 

MODEL VARIABLES

EXPLAIN HOW A MULTIPLIER IS 
DIFFERENT FROM HOW THE API 

SCORES ARE CALCULATED AT STS

DESCRIBE HOW CALCULATING 
YOUR LOCAL O:E’S IS DIFFERENT 

WITH API SCORES



Why does STS risk adjust? 

The purpose is the allow each site to compare their performance against the national average or 
reference group for “quality measurement, clinical practice improvement, voluntary public 
reporting, and research.” 1

Risk Models control for factors that are present PRIOR to surgery.

Raw event rates are affected by patient case mix and disease severity which will be different 
between each site. Comparing unadjusted event rates would penalize participants who operate 
“sicker” patients. 

Risk Modeling makes it easier to compare “apples to apples” instead of “apples to oranges.” 



Why would I ever want to risk adjust at my 
site? 
You might present data at your quality meetings?

You might be helping with quality projects like Prolonged vent?

Your administration might want a prediction for a score for Anthem or Blue Cross/Blue 
Distinction award before the STS report is published? 

Your surgeon might ask you for a specific report?

You just wonder how the multiplier will affect your raw O:E?? Or how the API scores might 
affect your O:E? 



How did they decide what to include in the 
risk models? 
Short answer: Fancy math

Long answer: Fancy math

https://pubmed.ncbi.nlm.nih.gov/29577925/

https://pubmed.ncbi.nlm.nih.gov/29577924/

The 2008 models were based on patient data from 2002-2006 and cardiac surgery outcomes 
have improved significantly since then. We needed a new model, hence, so more fancy math. 
But, in essence, they look how each of the variables affected an outcome and tried to chose the 
least, more impactable variables in the models. These models were first published in 2018 and 
certified in by our vendors in July 2020. 

https://pubmed.ncbi.nlm.nih.gov/29577925/
https://pubmed.ncbi.nlm.nih.gov/29577924/


Where can find which fields are used in the 
risk model? 
Right there on your data manager home page; you do have to log in and pick version 4.20.

It’s under additional resources:





Interested in the risk model outcomes and 
denominators and numerators? 
Visit the Risk Model Endpoint chart…





So, we know we want to risk adjust, how do 
we do it? 
Observed/Expected or O:E is a “statistic that allows the participant to gauge whether its 
observed outcomes were better, the same, or worse than what would be expected given the 
existing underlying risk factors of the patients.” 

By using the fancy math risk models, STS can predict how many events they expected to 
happened in your group of patients. 

IMPORTANT POINT: the O:E takes into account ONLY the patient factors in the risk model, 
nothing else! (stand by for more) 



Observed:Expected
Say the models predicted 10 patients to die; and, you had 10 patients who died.

Observed=10, Expected=10 10/10 =1 STS report for everybody will ALWAYS be ONE 

What if only 5 patients died and the model predicted 10 pts to die? 

Observed=5, Expected=10 5/10=0.5 or better than the average of all STS participants

What if 15 patients died and the model predicted 10 patients

Observed=15, Expected=10 15/10=1.5 or worse than the average of all STS participants



But there is no way for the risk models to be 
perfect! 
The models were built on a specific set of patients from 2011 to 2014, so the patients are 
different. 

It’s the nature of cardiac surgery outcomes to improve and sometimes the 2018 model can 
under or over predict based on the population it was based on. 



What Happened with CABG Operative 
Mortality in the last data submission?
So…..when STS works their magic and calculates the O:E for the entire nation…guess what they 
got for operative mortality for this last harvest?

1.23 (e.g. the model predicted 1000 deaths, but 1230 
died

1230/1000=1.23
Now, STS can’t publish a report with that number. The STS nationally has to do something to 
make it 1.0! 



ACSD Analyses Overview page 22 IQVIA library

Calibration: A model is said to be well calibrated if there is a close match between the observed 
number of deaths and the number of deaths predicted by the model. Typically, calibration is assessed 
on the population of interest overall, as well as in several subgroups. For example, it is common to 
compare observed vs. predicted event rates within 10 subgroups based on deciles of predicted risk. 

In the past, we have found that risk-adjustment models that were developed several years ago are not 
well calibrated when applied to a contemporary data set. In general, older models tend to over-estimate 
risk relative to contemporary experience because outcomes have improved over time. To make the 
models more accurate, each model is re-calibrated each harvest. This recalibration ensures that 
the total number of “events” predicted by the model will exactly match the actual number of events that 
was observed in the data. After this initial recalibration, calibration is then assessed graphically by 
plotting and comparing observed vs. predicted event rates within several patient subgroups 



There can’t be a O:E of 1.23 on the STS report! they always have 
to ONE!! STS can recalibrate every single risk variable!! That’s 
what the API ends up being! 

It needs to be one or as close to 1 as they can get it…



But STS can’t change 1000’s of variables every harvest and certify vendors every quarter on them, so we have a simpler 
way to do it from STS, though not as perfect as what STS can do with each quarterly report or with the API scores! 
It’s called a multiplier….
How would you (if ever even wanted to) make an O:E of 1.23 an O:E of 1? 

You have to multiply it my something to make it a 1?? HMMM…

Dig back to your algebra day….or not…

1.23 multiplied by what will equal 1?

1.23X=1

X=1/1.23

X=0.812



Where do I get the multiplier table? 
It’s on the data managers page…(you don’t even have to log in!) 



So here’s the good news…
You can calculate your Observed:Expected locally!

Wait>>>how do I do that??

1. You find out how many “events”  you had…(this becomes your “observed” rate)

2. And you divide that by what the model predicted by adding up ALL the risk scores for every 
pt in the model you are calculating it e.g. CABG for that particular event.  This gives you the 
Observed/Expected from original 2018 model. 

3. You multiply what you go in step 2 by the multiplier to get the recalibrated O:E. 

Here we go…let’s do it…



Step 1: find out how many events you had 
from your software.

2 events/3.2 predicted=0.625

But, we know that the model way underpredicted mortality b/c the multiplier is less than one—to 
have a multiplier less than one, means that STS nationally had more events than the model 
predicted. 

STS had to multiply their O:E by 0.812 to recalibrate it; so I do to IF I chose to recalibrate my 
O:E.

(You don’t have to do it, as long as you are consistent in the reports you run locally for your 
teams.)



How do I now how many the model 
predicted? Step 2  
STEP 1: You down run a query on your software (remember direct data entry user will not be 
able to do this, but the other vendors will have some sort of software to run reports.) 

I ran a data table for all the isolated CABGs in 2026 and got their risk score as an integer. 

It adds up to 3.2 



Step 3: find the multiplier from the table



Step 4: do some math
Observed/Expected times the multiplier=recalibrated O:E

 2 deaths observed /3.2 predicted by the risk model=0.625

0.625 (raw O:E) X 0.812 (multiplier)=0.5075

0.5075 is the recalibrated O:E and something close to that should be on our end of year 
report. 



Recalibrated O:E for PV for ISO CAB
Step 1: find out how many events you had in that date range

Step 2: add up all your probabilities for PV for your date range

Step 3: find the multiplier

Step 4: raw O/E multiplied by the multiplier=recalibrated O:E

We observed 13 events and all the probabilities add up to 15.39  

13/15.39=0.84

The multiplier for PV of ISO CAB is 1.364

13/15.39 x 1.364=1.15 



The online risk calculator is updated each quarter 
with ALL the co-efficient changes for each variable!
The risk model on online that the LIPs use to tell the patients their risk scores have the multipliers 
already applied! It’s great for informed decision making!!! They have a more accurate risk score.

Sadly, the vendors will never be able to apply the risk scores b/c STS would have to recertify them 
every 3 months when the multipliers change. It just can’t happen. That’s why our records go out to 
STS to get the API scores. 

Because of this calibration, STS certified software cannot directly produce the O/E Ratios in this report. 
However, we have used a re-calibration method that makes it easy for participants to reproduce our 
results, if desired. 

Data Analysis of the STS Adult Cardiac Surgery Database pg 21

Found in the IQVIA library



The online risk calculator was updated in 2023 to include the recalibration! 
This accounts for the difference you see in your vendor software score and 
what the providers calculate on the STS website with the exact same fields.



We don’t get multipliers for all the risk models’ outcomes though! 
But…you might see your API scores for them!! Our vendor has 
them, but not sure how the other vendors handle them?  

The risk of the models just have the multipliers for mortality. 



O:E’s do have their limitations
That being said, we have been cautioned by STS about comparing 2 participants’ O:E’s unless we 
know their patients populations are similar. 2

https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.107.747873

Unless study design or post hoc adjustments have resulted in reasonable overlap of 
case-mix distributions, such risk-adjusted outcomes should not be used to directly 
compare one institution with another.

https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.107.747873


HOW do the API scores affect our local O:E 
calculations? 
How do I even know if our vendor gives us the API scores???? 

Our Vendor does give us the API scores, but you have to use the “ALL versions-nightly 
snapshot” or an export to get them. 

They do give us ALL the API risk scores even for the valve models major morbidity…
Procedure Type Predicted Risk of Mortality Predicted Reoperation Predicted Prolonged Ventilation Predicted Renal Failure Predicted Morbidity or Mortality
AV Replacement + CAB 0.01222 0.03619 0.03820 0.00791 0.06299



HOW do the API scores affect our local O:E 
calculations? 
They make it easier and more accurate. Do you know how to find them in your software? Does 
your vendor even have them? They may not!! But, if they do…you can calculate your O:E

1. add up all the observed events you had, like number of CABG Mortalities. 

2. adding up all the API risk probabilities for the outcomes you want, like CABG Mortalities

3. Divide the number of events/total of the API scores

4. Ta Da! You have as closely recalibrated O:E as possible to share with your team. 

The ONLY thing that changes with the API score is that you will NOT 
use the multipliers from the table. 



Why does STS also give the STS event rate? 

STS EVENTS RATES RISK ADJUSTED PERCENTS

Take YOUR STS O:E and multiply by the STS 
percent and you will get your risk adjusted 
event in a percent form.



Here’s how: 
Step 1: find your O:E for the event you want 

Step 2: multiplier it by the STS event rate for that event

Step 3: here’s your risk adjusted percent! So 0.63 times 2.123%=1.34%



What the STS Analysis pg 22
Risk-adjusted rates 

Risk-adjusted rates are calculated by multiplying the O/E Ratio by the overall STS unadjusted 
event rate for that time period (See the Report Overview Risk Adjustment Supplement for more 
details on calculation of the risk-adjusted rate). Because the risk- adjusted rate is so closely 
related to the O/E Ratio, the information provided by these two statistics is similar and the choice 
of which statistic to use is really only a choice of unit of measure. Although one advantage of the 
O/E Ratio is that it is centered around 1.0 regardless of the outcome being measured, the risk-
adjusted rates have the advantage that they can be easily interpreted as a clinically meaningful 
outcome event percent on a familiar scale. 



But there is even another way to look at your 
risk adjusted outcomes: ODDS RATIO 
Odds Ratio: this is also a statistic that allows you to compare your performance against all the 
other participants by adjusting for more than patient risk factors!!! 

This is a ratio of the predicted odds (similar to probability) of an outcome for a pt relative to 
what it would be if the surgery was performed at an “average” STS participant. But, it assumes 
that the outcome is affected by patient characteristics as well as the participant characteristics.

Odds Ratio measures the effect the participant themselves has on a patient’s chance of having 
an adverse event. 

WE CANNOT calculate this locally because it uses all the data from the entire national database 
to calculate it with a hierarchical logistic regression model. 



Both have their advantages! 
Observed:Expected are familiar to the surgeons and simple to calculate locally, especially since there 
is no way for the vendors to include the formulas for hierarchical models 

Odds Ratio is the most beneficial for smaller sites who had a couple of events and have really high 
O:E’.s that most likely aren’t reflected of their true performance. 

Odds Ratio will generally be higher than the O:E b/c they look at information from all participants 
when they calculate your OR. If you did 50 CABS and none died (O:E of 0) the reality is that if you 
kept operating over and over, you would most likely have a death. 

Conversely, if you did 50 CABG and 3 died and your had an O:E of 7, your OR would much lower 
than 7 b/c OR’s will always be closer to the STS mean. 

Likewise, if you did 1500 isolated CABs and had zero deaths you OR will much closer to zero b/c it’s 
more likely that to be not be chance. 3



What the STS Analysis report says re:OR pg 20

Estimated Odds Ratio 

The other main summary statistic, the estimated Odds Ratio, is obtained by fitting a set of 
hierarchical logistic regression models to the harvested data. These models are estimated every 
quarter in conjunction with generating the report. They are only used for the current report and are 
not used subsequently. Unlike the STS risk-adjustment models these models cannot be 
incorporated into your STS certified software. 

In a hierarchical logistic regression model, the probability that a patient experiences an adverse 
event is assumed to depend on both patient characteristics (e.g., patient risk factors) as well as 
the participant (e.g., performance). The Odds Ratio measures the effect that the participant has on 
a patient’s probability of experiencing an adverse event. The interpretation of the Odds Ratio is 
similar to that of the O/E Ratio in that smaller Odds Ratios imply better performance 
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Questions?



Open Discussion

Please use the 
raise-hand 
function.

Please use the 
Q&A Function.

We will answer 
as many 

questions as 
possible.

We encourage 
your feedback 

and want to hear 
from you!



We Need 
You!

If you have implemented a QI project at your 
site, we want to hear about your work!

Please reach out to 
Nancy Honeycutt @ nhoneycutt@sts.org.



Thank You 
for Joining!

ACSD Monthly Webinar 
Wednesday, August 5, 2026, at 

2pm CT/3pm ET
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