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Today’s presentation learning objectives:

1. To recognize problems using administrative data 
for clinical reports.

2. To recognize components that negatively affect 
quality reports.

3. Our experience with actionable clinical reports.

4. AI
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Disclosure

• Mayo Clinic and I have Financial Conflict of Interest related to this research.

• AWARE is patent pending (US 2010/0198622, 12/697861, 
PCT/US2010/022750) (V. Herasevich, B.W. Pickering, O. Gajic). 

• Sepsis sniffer is patented - US 8,527,449 B2 (Mayo Clinic)

• AWARE and sepsis sniffer are licensed to Ambient Clinical Analytics
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https://cmit.cms.gov/CMIT_public/ListMeasures

https://cmit.cms.gov/CMIT_public/ListMeasures


Innovation Motivation



Why we need reports?
Practice needs.

It has been well documented that quality 
measurement has the ability to improve the 
quality of care delivered by providers. 
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Why we need reports?
Regulatory requirement.

Hospitals have been facing growing demands to 
participate in quality measurement for a 
number of purposes (e.g., accreditation and 
licensure).
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100 years of healthcare

1920 2020



100 years of reports

1920 2020



What to measure?



• The Joint Commission’s ORYX® initiative integrates 
outcomes and other performance measurement data into 
the accreditation process.

• Quality Check® www.qualitycheck.org The public 
availability of performance measure data permits 
user comparisons of hospital performance at the 
state and national levels.

• Effective with January 1, 2014 discharges, accredited 
general medical/surgical hospitals are required to collect 
and transmit data to The Joint Commission on a 
minimum of six core measure sets
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https://www.jointcommission.org/performance_measurement.aspx

http://www.qualitycheck.org/


©2011 MFMER  |  slide-12

https://www.jointcommission.org/assets/1/6/3-2019_ORYX_Reporting_Requirements_Final_September_2018.pdf
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https://www.jointcommission.org/assets/1/18/5-_Joint_Commission_Measures_Effective_January_1_2019.pdf



What to measure?

• Quality of care is usually estimated:

• in structure, 

• process, 

• and outcome.  

• The metrics describing those domains are 
often poorly defined and difficult to measure
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System engineering approach

http://aats.org/annualmeeting/Program-Books/2014/presentations/72/SCIP.pdf

Point #1

Complexity of metrics



Applied clinical informatics approach

Electronic reminder device. The patient was considered to 
be adherent when pushing the button at least one hour 
before or after the stated drug-intake time. The TS reminded 
the participant about their drug intake by an audio beep 
signal and red LED light in the button. 

J Telemed Telecare September 2012 vol. 18 no. 6 352-356 

Example



Validity of 
administrative data



Point #2: 

Administrative data…

• Definitions based on: 

• ICD-9-CM diagnosis and procedure codes 

• Often along with other measures (e.g., DRG, MDC, 
sex, age, procedure dates, admission type) 

• Numerator = number of cases with the outcome of interest (e.g., cases with pneumonia) 

• Denominator = population at risk (e.g., community population) 

• Observed rate = numerator/denominator 

• Some QIs measured as volume counts 
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http://www.ahrq.gov/professionals/systems/hospital/qitoolkit/qitoolkit-allfiles.pdf



ICD-9 for billing - not for quality



Point #2: Validity of 
administrative data for reports
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http://effectivehealthcare.ahrq.gov/ehc/products/40/359/UPenn%20Final%20Report%20-%202005%20CERTs%20CE%20Supplement.pdf 



Meaningful metrics





Point #3:

Is it matters?

• The hospital where former President Bill Clinton awaits 
bypass surgery in the next few days has the highest 
death rate for the operation in New York State, 
according to the state's Health Department. 

• While the death rate is quite low - fewer than 4 percent of 
all bypass operations - it is still nearly double the 2.18 
percent overall death rate for coronary bypass operations 
in all 35 hospitals that perform the procedure in the state.

http://www.nytimes.com/2004/09/06/health/06hosp.html?pagewanted=print&position=&_r=0 



Still no single standard…
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Point #3: Meaningful metrics
… It is not retail
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Negativity bias

©2011 MFMER  |  slide-26



Point #4: Meaningful metrics
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Patient centered outcomes of interest

• Better care:
• Adherence to and appropriateness of processes of care

• Provider satisfaction

• Better health: 
• Rate of ICU acquired complications, 

• Discharge home, 

• Hospital mortality, 

• ICU and hospital readmission

• Lower cost:
• Resource utilization, 

• Severity adjusted length of ICU and hospital stay

• Cost



EMR (computers) may help

• With the current rate of growth and adoption of 
EHR, it present a tremendous opportunity for 
quality improvement projects (which is been done by manual 
data collection at a very large scale. This had been proven to be 
dissatisfactory and consumes time and human resources.)

1. Use clinical data, not administrative

2. Computation…

3. Feedback to providers

©2011 MFMER  |  slide-29



Problem
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AWARE experience



METRIC Reports (2009-2018)

• Monthly reports

• Ad-hock reports

• Customized reports

1. Hospital Length of Stay for ICU Graduates –
Unadjusted

2. ICU Length of Stay – Unadjusted

3. ICU Length of Stay – Adjusted

4. ICU Readmission Rate

5. ICU Admissions

6. ICU Admission Source and Service

7. Duration of Mechanical Ventilation

8. ICU Mortality Rate – Unadjusted

9. Hospital Mortality Rate – Adjusted

10. ICU Admissions for Low-Risk Monitoring

11. ICU Census - Hourly Utilization



AWARE - Provider built EMR enhancement

Reduced cognitive load

(happy clinicians)

Reduced errors

(happy patients)

Standard Interface

Novel Interface

Reduced time

(happy administrators)

• Ahmed A, Chandra S, Herasevich V, et al. The effect of two different electronic health record user interfaces on intensive care provider task load, errors 
of cognition, and performance. Critical Care Medicine 2011;39(7):1626-1634. 
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Some PROCESS AWARE components

Hand over

• Essential 
information at a 
glance

• Focused on 
patient problems

Claim patient

• Links provider 
and patients

• One stop 
communication

Task list

• Shared list of 
tasks

• Outside of clinical 
note

Rounding tool 

(Checklist)

• Structured 
clinical 
assessment

• Generates 
clinical note

Multipatient 

viewer

Single patient 

viewer

ED OR PACU FloorICU

Tools for stage 3 meaningful EMR use 

• Group level 
population 
management

• Pertinent clinical 
information

Resuscitation 

module

• Addresses time 
sensitive clinical 
interventions

Administrative 

dashboard

• Resource 
planning, Quality 
improvement



AWARE real time Administrative 
dashboard





SCIP-4 glucose control metric

Data Reported As: Aggregate rate generated from count data reported as a proportion. 



Questions/tasks are different

• Regulatory: have compliance report 

• Administration: get 100% compliance

• Provider: EASY tool to be 100% compliant 

• Patient: make sure it was done

Smart system is addressing this. 
That is automatically address other 3 goals



Real time monitoring

SCIP-4 glucose control metric

Task: EMR solution to help providers maintain 100% adherence with SCIP-4. 
- Not disruptive. 
- Zero data entry 



Information is actionable

SCIP-4 glucose control metric



Control of implementation process 



“Are you 
AWARE” sign 
posted in 
ICUs

AWARE 
formal 
launch 
in ICU 

New residents 
and fellows started

Critical 
Care 
Fellows 2 
hour 
AWARE 
training 

AWARE 
training
mandatory 
to all 
Nurse 
Practitione
rs 

Pulmon
ary 
Fellows 
trained

One–
on–one 
training 
for 
attendin
gs

Real time 
compliance  
reports 
become 
available

Real-time providers feedback

Anesth
esia 
Reside
nts 
trained



Clinical Control tower

Managed hospitals

Clinical Control Tower – new generation of 
delivery platform
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Region wide surveillance  

Population 

management

Location 1

Population 

management

Location 2

Population 

management

Location N…

Single patient viewer

AI and rule 

based DSS

Core EMR 1  Core EMR 2  Core EMR N  …

Extra

devices

Video

link
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Clinical control tower- surveillance monitoring

© 2018 Mayo Foundation for Medical Education and Research



What about AI?



1995



|  slide-47

Why AI has become more popular today?

Improvements 
in computing 

power

Increase data 
volumes and 

storage



Christodoulou E, Ma J, Collins GS, Steyerberg EW, Verbakel JY, van Calster B. A systematic review shows no performance 

benefit of machine learning over logistic regression for clinical prediction models. J Clin Epidemiol. 2019 Feb 11. pii: S0895-

4356(18)31081-3. PMID: 30763612.
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http://www.tylervigen.com/view_correlation?id=1597 

Association is not causation



AI Limitation #1

The principle limitation of AI is that it learns from 
the data.

• There is no other way in which knowledge can 
be incorporated. 

• That means any inaccuracies in the data will be 
reflected in the results. 

• And any additional layers of prediction or 
analysis have to be added separately.



AI Limitation #2

Today’s AI systems are trained to do a clearly 
defined task. 

• The system that plays poker cannot play solitaire or 
chess. 

• The system that detects fraud cannot drive a car or 
give you legal advice. 

• In fact, an AI system that detects health care fraud 
cannot accurately detect tax fraud or warranty claims 
fraud.

The imagined AI technologies that you see in movies and TV are 

(STILL) science fiction.



AI Limitation #3 (EMR data)

Problem: EMR data has pre-test probability

EMR data has characteristics that decrease the practicality of 
most predictive models. 

It is Pretest Probability which is the 
probability of a patient having a target disorder 

before a diagnostic test result is known. 

Data is present in the EMR when clinicians cause it to be 
there as they suspect a specific health problem. 

For example, a diagnostic troponin test is ordered because a 
physician suspects myocardial infarction. 



53

In conclusion

1. Use clinical data, not administrative

2. Use computers… automate 

3. Constant feedback to providers
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