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Learning Objectives

– Describe how data can be extracted from the 
electronic health care record

– Understand the role of 3rd party systems in 
generating data for quality

– Review results from analyses of large NORA data 
sets

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.iconarchive.com/show/hardware-icons-by-visualpharm/server-icon.html&ei=jBq_VJHtLYemNqSZgdgF&bvm=bv.84116906,d.eXY&psig=AFQjCNE_kXUgVfrrEScQqSRm-BN-OikEUA&ust=1421896637004081


Our Data Conundrum



Our Data Conundrum

…how can we make our data more useful?



Build a Data Model
• VUMC Perioperative Data Warehouse Model

– VPIMS + Clarity + Caboodle

– Singular representation of cases from 2000 –
today

• Patient: Demographics, comorbidities

• Case: Times, meds, fluids, staff, etc

• Outcomes: PONV, AKI, etc

• Admission: Length of stay, mortality

– Requires a lot of mapping and validation

• Other models: MPOG, NACOR, Caboodle 



Reporting Platforms

Chronicles Clarity Caboodle

Reporting 
Workbench

Crystal 
Reports

Slicer Dicer

(recent data, <30 days)
Your favorite SQL client



An Example

• How many times did we lose an 
airway in GI the past 30 days?

– Defined as any SpO2 < 50%

Chronicles

Reporting 
Workbench



Create a New Report
Reporting 

Workbench



Add location and dates

Reporting 
Workbench



Add SpO2 < 50%
Reporting 

Workbench



Completed Report

Reporting 
Workbench



Reporting 
Workbench



An Example

• What’s the NORA acuity like over 
the past 6 months, aside from GI?

– Defined as

• Interventional radiology

• Fluoroscopy

• MRI

• CT (ED, main hospital)

Slicer 
Dicer

Caboodle



Slicer 
Dicer



Slicer 
Dicer



Slicer 
Dicer



Roadmap

- How to get quality data out of your EHR

- Systems for quality data capture

- Review of NORA “big data” analyses
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Data from Patients

• Patient satisfaction surveys

Perioperative 

Data Warehouse

Clarity/Caboodle



Data from Patients



Non-EHR Data from Providers
• Quality Capture Application

Epic Database
QCA Database

Details of 

event

Requirement 

completed?



Non-EHR Data from Providers
• QCA Dashboard, NORA Filtered

QCA Database

Perioperative 

Data Warehouse



Use a Data Model
• Automated system that retrieves EHR data for 

postoperative outcomes, detecting
– PONV

– Reintubation

– Care escalation

– Positive troponin

– Acute kidney injury

– Rapid response calls

– In-hospital mortality

• Feedback provided
– Weekly summary email

Wanderer JP, Fowler L, Ehrenfeld JM, Kappen T, Sandberg WS, McEvoy MD. Association of University Anesthesiologists 

Annual Meeting. Washington, District of Columbia. 2017 May; Automated Feedback Improves Perioperative Outcomes 

Awareness.

Perioperative 

Data Warehouse



Roadmap

- How to get quality data out of your EHR

- Systems for quality data capture

- Review of NORA “big data” analyses

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.iconarchive.com/show/hardware-icons-by-visualpharm/server-icon.html&ei=jBq_VJHtLYemNqSZgdgF&bvm=bv.84116906,d.eXY&psig=AFQjCNE_kXUgVfrrEScQqSRm-BN-OikEUA&ust=1421896637004081


NACOR

• AQI chartered in 2008 by ASA to develop the National 
Anesthesia Clinical Outcomes Registry

Liau et al. The National Anesthesia Clinical Outcomes Registry. Anesth Analg 2015;121:1604–10.

• Millions of cases from thousands of practices
– “Mile wide”

• Minimal Data Elements 

– Staff information

– Anesthesia dates/times

– Patient characteristics

– Procedure codes

– Anesthesia type

– Diagnosis codes

– Payment type

– “Inch deep”



NACOR: The outcome part

Zapf M, Grant B, McEvoy M, Wanderer JP. International Anesthesia Research Society Annual Meeting. Chicago, Illinois. 2018 Apr; An Analysis 
of the Utilization of Anesthesia Quality Measures using the Anesthesia Quality Institute's National Anesthesia Clinical Outcomes Registry.



NACOR

Strengths

• Great capture of 
anesthetics across the US

• Longitudinal data

• (10+ years)

• Represents different types 
of practices

• Supported by the ASA

Limitations

• Significant missingness for 
some data elements

• Not much granular data

• Data is variable by practice



NORA Complications
• NACOR 2010-2013

– 12,252,846 cases

– Most common complication PONV (1.06%)

– Lower overall mortality than OR locations (0.02% 
vs 0.04%, P<0.0001)

– Higher mortality in cardiology and radiology 
(0.05%)

– Growth in GI cases

Chang B, Kaye AD, Diaz JH, Westlake B, Dutton RP, Urman RD. Interventional Procedures Outside of the Operating 

Room: Results From the National Anesthesia Clinical Outcomes Registry. J Patient Saf. 2018 Mar;14(1):9-16.



Growth of NORA

• NACOR 2010-2014

– 5,929,953 NORA; 12,387,574 OR cases 

– Older patients

– Sicker patients

– More outpts

– More NORA

Nagrebetsky A, Gabriel RA, Dutton RP, Urman RD. Growth of Nonoperating Room Anesthesia Care in the United 

States: A Contemporary Trends Analysis. Anesth Analg. 2017 Apr;124(4):1261-1267.



NORA By Day and Night

• NACOR, 2010-2015

– 4,948,634 cases

– 4.3% during after hours

• Higher ASA scores

• Longer cases

– GI cases least frequent

Gabriel RA, Burton NN, Tsai MH, Ehrenfeld JM, Dutton RP, Urman RD. After-hour Versus Daytime Shifts in Non-

Operating Room Anesthesia Environments: National Distribution of Case Volume, Patient Characteristics, and 

Procedures. J Med Syst. 2017 Sep;41(9):140.



The Conclusion Slide

• You too can get useful data out of your EHR

• You can do much more with modeled data

• You can get useful data from systems 
interfaced with your EHR

• NACOR can tell us a bit about NORA



Thanks!

jon.wanderer@vumc.org


