
Society of Thoracic Surgeons

Congenital Heart Surgery Database

July 15, 2025



Agenda

• Welcome and Introduction

• STS AQO Update
• STS New Data Manager Education (Chasity Wellnitz and Leslie Wacker,  CHSD 

Consultants)
• Q&A



• CHSD and GTSD Sessions: 
Thursday, September 25th

• ACSD Session: Friday, September 
26th

• Intermacs and Pedimacs Session: 
Tuesday, September 23rd VIRTUAL

• Grand Hyatt San Antonio 
Riverwalk

• Both In Person (ACSD, CHSD, 
GTSD) and Virtual options (all 
databases) will be available

AQO 2025



AQO 2025

• 2025 Advances in Quality & 
Outcomes: A Data Managers 
Meeting | STS

• Early Bird Deadline to be 
Extended until Thursday, 
July 31st

https://www.sts.org/calendar-of-events/2025-advances-quality-outcomes-data-managers-meeting
https://www.sts.org/calendar-of-events/2025-advances-quality-outcomes-data-managers-meeting
https://www.sts.org/calendar-of-events/2025-advances-quality-outcomes-data-managers-meeting
https://www.sts.org/calendar-of-events/2025-advances-quality-outcomes-data-managers-meeting


AQO Registration Now Open



CHSD RISK ADJUSTED 
ANALYSIS REPORT REVIEW

NEW DATA MANAGER WEBINAR

JULY 15, 2025



DISCUSSION 
OUTLINE

CHSD Report Tools:
– Analysis Overview
– Risk Adjusted Report Calculation 

Resource

Table Review:
– Tables 1 & 16
– Benchmark Operation Analysis
– Lesion Specific Analysis



BEFORE WE GET 
STARTED...



ANALYSIS OVERVIEW

Where is it? What is it? When to use it?



ANALYSIS 
OVERVIEW

STS Website: (must be logged in)
https://www.sts.org/sites/default/files/2025-
05/CHSD%20Analyses%20Overview%20Spring%202025_053
02025.pdf 

WHERE IS IT?

https://www.sts.org/sites/default/files/2025-05/CHSD%20Analyses%20Overview%20Spring%202025_05302025.pdf
https://www.sts.org/sites/default/files/2025-05/CHSD%20Analyses%20Overview%20Spring%202025_05302025.pdf
https://www.sts.org/sites/default/files/2025-05/CHSD%20Analyses%20Overview%20Spring%202025_05302025.pdf
https://www.sts.org/sites/default/files/2025-05/CHSD%20Analyses%20Overview%20Spring%202025_05302025.pdf
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https://www.sts.org/sites/default/files/2025-05/CHSD%20Analyses%20Overview%20Spring%202025_05302025.pdf
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Document outlining how analysis was done for a specific reporting 
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period



ANALYSIS OVERVIEW

 What is it?
Document outlining how analysis was done for a specific reporting 
period

General definitions, inclusion/exclusion criteria, and overview of 
table populations for the Analyzed Reports displayed in IQVIA



ANALYSIS OVERVIEW
Reports in 

IQVIA

Population 
definitons
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ANALYSIS OVERVIEW

 When to use it?
GOES BACK IN TIME (rolling 4-year reporting period)

NOT for how to code now (use the Training Manual)



ANALYSIS OVERVIEW

 When to use it?
GOES BACK IN TIME (rolling 4-year reporting period)

NOT for how to code now (use the Training Manual)

Good to identify table populations, combo codes (specifically what 
gets in/thrown out of a table), exclusions (site or case by case)

REVIEW with each report release
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RISK ADJUSTED REPORT CALCULATION RESOURCE

Where is it? What is it? When to use it?



RISK ADJUSTED 
REPORT 
CALCULATION 
RESOURCE

Where is it?



RISK ADJUSTED REPORT CALCULATION RESOURCE

• DETAILED description of table populations
• Fields used, line by line

IQ
V

IA Submit 
data for 
harvest

ST
S Inclusion/ 

Exclusion
Define 
Primary, 
Index Op, 
EOC

IQ
V

IA Display 
data in 
reports



RISK ADJUSTED 
REPORT 
CALCULATION 
RESOURCE
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Table 
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definition
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RISK ADJUSTED 
REPORT 
CALCULATION 
RESOURCE

Table 
population 
definition

Line by line 
definitions

Each table
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RISK ADJUSTED REPORT CALCULATION RESOURCE

• NOT every day 

• Identifying patients / how metrics are defined

• Answering questions – anesthesia thinks more 
patients are extubated in the OR than what is 
reported; surgeon says we do a lot more VSD 
repairs than reported...

• Matching local and reported data



RESOURCES, IN 
SUMMARY:

Analysis Overview
• General overview
• Day-to-day resource
• Read after EVERY report release

Risk Adjusted Calculation Resource
• VERY detailed
• Line by line
• If you need technical information, fields 

used



TABLE REVIEW REMINDERS

 Each table is a distinct analysis

 Determine the meaning of each table:
– identify table population
– determine calculations completed
– interpret table results



NUMBER SUBMITTED 
AND IN ANALYSIS

TABLE 1



Table 1 – Volume 

Calculation

Participant

Yearly Last Four

Jan 21 –Dec 21 Jan 22 – Dec 22 Jan 23 – Dec 23 Jan 24 – Dec 24 Jan 21 – Dec 24

Number of 
Operations 
/Patients

Operations Submitted 580 550 540 560 2230

Operations in Analysis 480 475 440 475 1870

Patients in Analysis 350 325 330 345 1350

Who is the population?



Table 1 

Calculation

Participant

Yearly Last Four

Jan 21 –Dec 21 Jan 22 – Dec 22 Jan 23 – Dec 23 Jan 24 – Dec 24 Jan 21 – Dec 24

Number of 
Operations 
/Patients

Operations Submitted 580 550 540 560 2230

Operations in Analysis 480 475 440 475 1870

Patients in Analysis 350 325 330 345 1350

1. Volume by surgery year and total 4-years – participant and STS
Who is the population?



Table 1 

Calculation

Participant

Yearly Last Four

Jan 21 –Dec 21 Jan 22 – Dec 22 Jan 23 – Dec 23 Jan 24 – Dec 24 Jan 21 – Dec 24

Number of 
Operations 
/Patients

Operations Submitted 580 550 540 560 2230

Operations in Analysis 480 475 440 475 1870

Patients in Analysis 350 325 330 345 1350

Who is the population?

Report 
Overview



Operations Submitted

Operations in 
Analysis

Patients 
in Analysis

All operations 
submitted 

Cardiac Operations: 
CPB CV + No CPB CV 
(excluding Covid ‘20 & ‘21)

Index Operations:  
1st CPB CV + No CPB CV 
(excluding Covid ‘20 & ‘21)



Table 1 

Calculation

Participant

Yearly Last Four

Jan 21 –Dec 21 Jan 22 – Dec 22 Jan 23 – Dec 23 Jan 24 – Dec 24 Jan 21 – Dec 24

Number of 
Operations 
/Patients

Operations Submitted 580 550 540 560 2230

Operations in Analysis 480 475 440 475 1870

Patients in Analysis 350 325 330 345 1350

Who is the population?
Includes:

– Patients still hospitalized
– Operations with missing data
– Operations excluded for other reasons 



Table 1 – Operative Mortality 

Calculation

Participant

Yearly Last Four

Jan 21 –Dec 21 Jan 22 – Dec 22 Jan 23 – Dec 23 Jan 24 – Dec 24 Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 5 4 7 5 21

Number Eligible 343 320 325 341 1329

Mortality Percent 1.46 1.25 2.15 1.47 1.58

Mortality 95% CI (1.35, 5.15) (1.10, 4.75) (1.5, 5.23) (1.33, 5.25) (1.35, 3.15)

What calculation is being performed on the table population?



Table 1 – Operative Mortality 

Calculation

Participant

Yearly Last Four

Jan 21 –Dec 21 Jan 22 – Dec 22 Jan 23 – Dec 23 Jan 24 – Dec 24 Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 5 4 7 5 21

Number Eligible 343 320 325 341 1329

Mortality Percent 1.46 1.25 2.15 1.47 1.58

Mortality 95% CI (1.35, 5.15) (1.10, 4.75) (1.5, 5.23) (1.33, 5.25) (1.35, 3.15)

Must be eligible for mortality analysis – refer to Analysis Overview

What calculation is being performed on the table population?



MORTALITY CALCULATION

Number of Mortalities:  Total mortalities

Number Eligible: Index operations eligible for mortality 
calculation

Mortality Percent: (# mortalities / # eligible)*100

Mortality 95% CI: plausible range of values where a participant’s 
true mortality rate lies



Mortality Analysis • Index operation 
(excluding covid ‘20 & ‘21)



Mortality Analysis

Mortality Analysis 
fields complete

• Data of admission
• Primary diagnosis
• Primary Procedure
• Mortality status at 

hospital DC, DB DC, 
30d post cardiac op

• Index operation 
(excluding covid ‘20 & ‘21)



Mortality Analysis

Mortality Analysis 
fields complete

• Data of admission
• Primary diagnosis
• Primary Procedure
• Mortality status at 

hospital DC, DB DC, 30d 
post cardiac op

• Index operation 
(excluding covid ‘20 & ‘21)

Eligible index 
operation

Excludes: 
• PDA ligations <2.5kg
• PM/ICD procedures <30d
• Pectus repairs
• Bronchoscopy
• Organ procurement
• Overlapping EOC
• Optype cleanup 



PATIENTS IN ANALYSIS VS. NUMBER ELIGIBLE MORTALITY

Calculation

Last Four

Jan 21 – Dec 24

Number of 
Operations 
/Patients

Operations Submitted 2230

Operations in Analysis 1870

Patients in Analysis 1350

Calculation

Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 21

Number Eligible 1329

Mortality Percent 1.58

Mortality 95% CI (1.35, 3.15)

Related to 
excluded cases



Table 1 – Operative Mortality by STAT Category 

Calculation

Participant

Yearly Last Four

Jan 21 –Dec 21 Jan 22 – Dec 22 Jan 23 – Dec 23 Jan 24 – Dec 24 Jan 21 – Dec 24

STAT 
Mortality

Category 1

Number of Mortalities 0 1 1 3 5

Number Eligible 150 155 160 150 615

Mortality Percent 0 1.25 2.15 1.47 1.58

Mortality 95% CI (1.35, 5.15) (1.10, 4.75) (1.5, 5.23) (1.33, 5.25) (1.35, 3.15)

Who is the population and what calculation is being performed?



Table 1 – Operative Mortality by STAT Category 

Calculation

Participant

Yearly Last Four

Jan 21 –Dec 21 Jan 22 – Dec 22 Jan 23 – Dec 23 Jan 24 – Dec 24 Jan 21 – Dec 24

STAT 
Mortality

Category 1

Number of Mortalities 0 1 1 3 5

Number Eligible 150 155 160 150 615

Mortality Percent 0 1.25 2.15 1.47 1.58

Mortality 95% CI (1.35, 5.15) (1.10, 4.75) (1.5, 5.23) (1.33, 5.25) (1.35, 3.15)

Must be eligible for mortality analysis & have an associated STAT 
Mortality Score

Who is the population and what calculation is being performed?



Mortality Analysis

Mortality Analysis 
fields complete

• Data of admission
• Primary diagnosis
• Primary Procedure
• Mortality status at 

hospital DC, DB DC, 30d 
post cardiac op

Eligible index 
operation

Excludes: 
• PDA ligations <2.5kg
• PM/ICD procedures <30d
• Pectus repairs
• Bronchoscopy
• Organ procurement
• Overlapping EOC
• Optype clean up

Operation with STAT 
Score

• Index operation 
(excluding covid ‘20 & ‘21)



MORTALITY CALCULATION – STRATIFIED BY STAT CATEGORY

Number of Mortalities:  Total mortalities

Number Eligible: Index operations eligible for mortality 
calculation

Mortality Percent: (# mortalities / # eligible)*100

Mortality 95% CI: plausible range of values where a participant’s 
true mortality rate lies



INTERPRET MORTALITY CALCULATION – 95% CI

Calculation

Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 21

Number Eligible 1329

Mortality Percent 1.58

Mortality 95% CI (1.35, 3.15)

Use the 95% CI to determine if the 
observed mortality rate is different 

from the ‘true’ mortality rate 

Is your mortality rate true or due 
to random chance?



INTERPRET MORTALITY CALCULATION – 95% CI

Plausible range of values of where your true mortality rate lies
• Small interval = more precise estimate true MR

• Range impacted by denominator size (eligible ops)



INTERPRET MORTALITY CALCULATION – 95% CI

Plausible range of values of where your true mortality rate lies
• Small interval = more precise estimate true MR

• Range impacted by denominator size (eligible ops)

* Compare participant rate to STS rate (higher/lower)?

* Does the CI contain the STS rate? 



INTERPRET MORTALITY CALCULATION

Calculation

Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 21

Number Eligible 1329

Mortality Percent 1.58

Mortality 95% CI (1.35, 3.15)

I. Is the participant MR higher or 
lower than the STS MR?

1.58% vs. 2.7%

STS Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 2591

Number Eligible 95,948

Mortality Percent 2.7

Mortality 95% CI (2.60, 2.80)



INTERPRET MORTALITY CALCULATION

Calculation

Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 21

Number Eligible 1329

Mortality Percent 1.58

Mortality 95% CI (1.35, 3.15)

I. Is the participant MR higher or 
lower than the STS MR?

1.58% vs. 2.7%

STS Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 2591

Number Eligible 95,948

Mortality Percent 2.7

Mortality 95% CI (2.60, 2.80)

Participant MR is lower than the 
STS MR



INTERPRET MORTALITY CALCULATION

Calculation

Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 21

Number Eligible 1329

Mortality Percent 1.58

Mortality 95% CI (1.35, 3.15)

I. Is the participant MR higher or 
lower than the STS MR?

1.58% vs. 2.7%

STS Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 2591

Number Eligible 95,948

Mortality Percent 2.7

Mortality 95% CI (2.60, 2.80)

Participant MR is lower than the 
STS MR

Is this true or due to random chance? 



INTERPRET MORTALITY CALCULATION

Calculation

Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 21

Number Eligible 1329

Mortality Percent 1.58

Mortality 95% CI (1.35, 3.15)

II. Does the participant 95% CI 
contain the STS MR?

1.35, 3.15

STS Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 2591

Number Eligible 95,948

Mortality Percent 2.7

Mortality 95% CI (2.60, 2.80)



INTERPRET MORTALITY CALCULATION

Calculation

Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 21

Number Eligible 1329

Mortality Percent 1.58

Mortality 95% CI (1.35, 3.15)

II. Does the participant 95% CI 
contain the STS MR?

1.35, 3.15

STS Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 2591

Number Eligible 95,948

Mortality Percent 2.7

Mortality 95% CI (2.60, 2.80)

The participant’s 95% CI does 
contain the STS MR (2.7%)



INTERPRET MORTALITY CALCULATION

Calculation

Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 21

Number Eligible 1329

Mortality Percent 1.58

Mortality 95% CI (1.35, 3.15)

STS Last Four

Jan 21 – Dec 24

Operative 
Mortality

Number of Mortalities 2591

Number Eligible 95,948

Mortality Percent 2.7

Mortality 95% CI (2.60, 2.80)

While the participants MR is lower 
than the STS, the participant’s 95% 
CI contains the STS MR, thus the 
participant’s MR is not statistically 

different than the STS MR



MODEL 1 PARTICIPANT 
REPORT

TABLE 16



STAT Category # Observed # Eligible % Observed % Expected Observed/Expected (95% CI) AMR (95% CI) STS

Neonates
+ Infants+ 
Children+ 

Adults

All STAT Mortality Categories

STAT Mortality Category 1

STAT Mortality Category 2

STAT Mortality Category 3

STAT Mortality Category 4

STAT Mortality Category 5

Table 16 Participant Operative Mortality and Adjusted Operative 
Mortality, Last 4 Years

Who is the population & what calculation is being performed??



Mortality Analysis

Mortality Analysis 
fields complete

• Data of admission
• Primary diagnosis
• Primary Procedure
• Mortality status at 

hospital DC, DB DC, 30d 
post cardiac op

Eligible index 
operation

Excludes: 
• PDA ligations <2.5kg
• PM/ICD procedures <30d
• Pectus repairs
• Bronchoscopy
• Organ procurement
• Overlapping EOC
• Optype clean up

• Age
• STAT Score
• V. 3.0 or greater
• Weight for age Z-score 

between -7.0 and 5.0

Table 16 Inclusions

• Index operation 
(excluding covid ‘20 & ‘21)



STAT Category # Observed # Eligible % Observed % Expected Observed/Expected (95% CI) AMR (95% CI) STS

Table 16 Participant Operative Mortality and Adjusted Operative 
Mortality, Last 4 Years

# Observed:  Number of mortalities reported in participant’s data

# Eligible: Index operations eligible for mortality calculation in table 16

% Observed: (# observed / # eligible)*100

% Expected: statistical estimation deaths expected given pt’s surgical risk 

Observed/Expected: (% observed / % expected)

Mortality 95% CI: plausible range of values where the true underlying MR



STAT Category # Observed # Eligible % Observed % Expected Observed/Expected (95% CI) AMR (95% CI) STS

Neonates+ 
Infants+ 

Children+ 
Adults

All STAT Mortality Categories 20 1200 1.66% 2.58% 0.64 (0.35, 0.98) 1.58 (0.25, 2.1) 2.66%

STAT Mortality Category 1

STAT Mortality Category 2

STAT Mortality Category 3

STAT Mortality Category 4

STAT Mortality Category 5

Table 16 Participant Operative Mortality and Adjusted Operative 
Mortality, Last 4 Years

How to interpret the O/E Ratio and 95% CI?



INTERPRET O/E RATIO

< 1.0: participant had fewer deaths than expected

> 1.0: participant had more deaths than expected 



INTERPRET O/E RATIO

< 1.0: participant had fewer deaths than expected

> 1.0: participant had more deaths than expected 

Is it true or due to random chance? 

Use 95% CI to check for difference from STS (statistical significance):

• If 1.0 is contained within the interval, not statistically different 

• If the interval does not contain 1.0, there is statistical difference



STAT Category # Observed # Eligible % Observed % Expected Observed/Expected (95% CI)

All STAT Mortality Categories 20 1200 1.66% 2.58% 0.64 (0.35, 0.98)

Table 16 Participant Operative Mortality and Adjusted Operative 
Mortality, Last 4 Years

I. Is the participant O/E ratio greater or less than 1.0?



STAT Category # Observed # Eligible % Observed % Expected Observed/Expected (95% CI)

All STAT Mortality Categories 20 1200 1.66% 2.58% 0.64 (0.35, 0.98)

Table 16 Participant Operative Mortality and Adjusted Operative 
Mortality, Last 4 Years

I. Is the participant O/E ratio greater or less than 1.0?

Participant O/E ratio is less than 1.0

Is this true or due to random chance? 



STAT Category # Observed # Eligible % Observed % Expected Observed/Expected (95% CI)

All STAT Mortality Categories 20 1200 1.66% 2.58% 0.64 (0.35, 0.98)

Table 16 Participant Operative Mortality and Adjusted Operative 
Mortality, Last 4 Years

II. Does the participant’s CI contain the value 1.0 (0.35, 0.98)?



STAT Category # Observed # Eligible % Observed % Expected Observed/Expected (95% CI)

All STAT Mortality Categories 20 1200 1.66% 2.58% 0.64 (0.35, 0.98)

Table 16 Participant Operative Mortality and Adjusted Operative 
Mortality, Last 4 Years

II. Does the participant’s CI contain the value 1.0 (0.35, 0.98)?

1.0 is not contained within the CI (the CI fully 
excludes the value of 1.0)



STAT Category # Observed # Eligible % Observed % Expected Observed/Expected (95% CI)

All STAT Mortality Categories 20 1200 1.66% 2.58% 0.64 (0.35, 0.98)

Table 16 Participant Operative Mortality and Adjusted Operative 
Mortality, Last 4 Years

Interpretation:

With an O/E ratio < 1.0 and a 95% CI that fully excludes 1.0, the 
participants risk adjusted MR is less than the STS aggregate

Participant is performing better than expected



BENCHMARK OPS: 
MORTALITY & 
POSTOPERATIVE LOS

TABLE 18



BENCHMARK 
OPS

 ANALYSES 
PERFORMED

• 10 procedures included

• Determined by primary procedure of 
an eligible EOC with index op

• Not risk adjusted

• Postop Length of Stay:
–  calculated with Database DC date
– excludes patients who stay >365 days
– Excludes in hospital mortalities (in the 

surgical hospital)



LESION SPECIFIC 
REPORTS

TABLES 20 - 28



LESION 
SPECIFIC OPS

 ANALYSES 
PERFORMED

• 9 lesions included

• Determined by primary procedure of 
an eligible EOC with index op

• Specific inclusion criteria – diagnosis 
and procedure pairings

• Postop Events with overlap between 
versions 



IN SUMMARY

• Read the Analysis Report Overview 
with each harvest

• Review each table separately 

• Utilize tools to determine table 
population and calculations being 
performed



Open Discussion

Please use the 
Q&A Function. 

We will answer as 
many questions as 

possible.

We encourage 
your feedback and 
want to hear from 

you!



Upcoming 
CHSD 

Webinars

Monthly Webinars
•    8/19/25 @ 12pmCT
• 9/16/25 @ 12pmCT



Contact Information

Leigh Ann Jones, STS 
National Database Manager, 

Congenital and General 
Thoracic

• Ljones@sts.org

Tech Support 
Analysis Report/Data 
Submission Questions

• STSDB_helpdesk@sts.org

Database Operational 
Questions (STS 

Contracts/Database 
Participation)

• STSDB@sts.org

Congenital STS Database Consultants
• Leslie Wacker        lwacker@sts.org
• Chasity Wellnitz   cwellnitz@sts.org

mailto:CKrohn@sts.org
mailto:CKrohn@sts.org
mailto:STSDB@sts.org
mailto:STSDB@sts.org
mailto:lwacker@sts.org
mailto:cwellnitz@sts.org


THANK YOU FOR JOINING!
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