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LEARNING OBJECTIVES 



WHAT IS A LEARNING HEALTHCARE SYSTEM?

• THE IOM’S VISION:

• RESEARCH HAPPENS CLOSER TO CLINICAL PRACTICE THAN IN TRADITIONAL UNIVERSITY SETTINGS.

• SCIENTISTS, CLINICIANS, AND ADMINISTRATORS WORK TOGETHER.

• STUDIES OCCUR IN EVERYDAY PRACTICE SETTINGS.

• ELECTRONIC MEDICAL RECORDS ARE LINKED AND MINED FOR RESEARCH.

• RECOGNITION THAT CLINICAL AND HEALTH SYSTEM DATA EXIST FOR THE PUBLIC GOOD.

• EVIDENCE INFORMS PRACTICE AND PRACTICE INFORMS EVIDENCE.





INTERNAL/EXTERNAL SCAN

• PERFORM AN INTERNAL SCAN TO DETERMINE WHAT ISSUES OR PROBLEMS NEED TO BE

CORRECTED

• ALSO PERFORM AN INTERNAL SCAN TO DETERMINE WHAT DATA IS BEING CAPTURED AND HOW

MUCH OF THAT DATA CAN BE USED FOR ANALYSIS

• DO BOTH AN INTERNAL AND AN EXTERNAL SCAN TO LOOK FOR INTRINSIC DATA SOLUTIONS AS

WELL AS EXTERNAL CAPABILITIES THAT CAN PROVIDE SUPPORT FOR AN LHS

• YOUR APPROACH IS SIMILAR TO THAT OF ANY PI/QI PROJECT



DESIGN 

• AS WITH A PI/QI PROJECT, THE NEXT STEP IS TO DESIGN YOUR APPROACH TO SOLVING THE

PROBLEMS/ADDRESS THE ISSUES DISCOVERED IN THE SCAN PHASE

• REMEMBER THE RULES OF AN LHS - DESIGN THE SOLUTION SO THAT YOU GET ONGOING AND

VALID FEEDBACK FROM THE POINT-OF-CARE SO THE SYSTEM CAN CONTINUE TO IMPROVE

• DESIGN HOW THE DATA WILL BE CAPTURED, WHICH INCLUDES MAKING SURE THE UX MAKES IT

EASY TO CAPTURE VALID AND ACCURATE DATA

• DESIGN THE DATABASE AND ANALYTICS TOOLS TO PERFORM ANY CALCULATIONS AND SUPPORT

ANY ANALYSIS NEEDED

• DESIGN THE FEEDBACK LOOP SO THE LHS PROVIDES ONGOING, IMPROVING INFORMATION TO

THE END USERS SO THEY CAN PROVIDE EVER BETTER CARE



IMPLEMENT

• ONCE YOU HAVE DESIGNED YOUR SYSTEM, PILOT IT IN A SMALL, REAL-LIFE SETTING (A

SIMULATION LAB IS ALSO ACCEPTABLE AS LONG AS THERE ARE WELL-DESIGNED USE CASES AND

REAL END USERS)

• ONCE THE PILOT IS COMPLETE AND VALIDATED, IMPLEMENT THE SOLUTION IN EITHER A

PROGRESSIVE OR “BIG BANG” FORMAT

• MONITOR END USERS CLOSELY TO ENSURE THERE ARE NO IMMEDIATE SYSTEM GLITCHES; MAKE

IMMEDIATE REPAIRS AS NEEDED

• WHEN FULLY IMPLEMENTED AND OPERATIONAL FOR 30 DAYS, MOVE INTO MAINTENANCE

PHASE

• MAKE UPDATES TO THE SYSTEM AS NEEDED (FOR HARD STOP PROBLEMS), BUT ON A REGULARLY

SCHEDULED INTERVAL FOR ROUTINE IMPROVEMENTS



EVALUATE/ADJUST

• AS WITH ANY PI/QI PROJECT, DESIGN YOUR EVALUATION CRITERIA AND INTERVALS BEFORE

YOU IMPLEMENT

• COLLECT ONGOING DATA, BOTH ELECTRONICALLY AND BY END USER INTERVIEWS, ABOUT ALL

ASPECTS OF THE IMPLEMENTED SOLUTION: UX, DATA AND KNOWLEDGE RETURNED, USABILITY OF

THE RESULTING CDS

• USING BOTH END USER AND DEVELOPMENT/IMPLEMENTATION TEAM FEEDBACK, MAKE

ONGOING ADJUSTMENTS TO THE SYSTEM TO IMPROVE FUNCTIONALITY AND

ACCURACY/VALIDITY



MAINTENANCE

• ONCE YOU HAVE COMPLETED A FULL CYCLE OF DESIGN-IMPLEMENT-EVALUATE-ADJUST, IT IS

TIME TO MOVE TO MAINTENANCE PHASE

• MAINTENANCE DOES NOT MEAN PLACE ON AUTO-PILOT

• MAINTENANCE MEANS CONTINUE THE D-I-E-A CYCLE ON A REGULAR, PRE-DETERMINED

INTERVAL AND CONTINUE TO MAKE INCREMENTAL ADJUSTMENTS BASED ON

FEEDBACK/OBJECTIVE MEASURES

• DEPENDING ON THE TOPIC FOR THE LHS COMPONENT, IT IS ALSO IMPORTANT TO INVOLVE

SME’S ON A REGULAR BASIS TO ENSURE THE VALIDITY OF THE RULES ENGINE FOR THE

LHS/CDS

• IN ADDITION, UPDATES TO OS, THE EHR ITSELF OR TO THE DATA ANALYTICS ENGINE

UNDERLYING THE LHS/CDS MAKE FOR ONGOING MAINTENANCE REQUIREMENTS/UPDATES



DATA INFRASTRUCTURE FOR AN LHS



WHY IS THIS IMPORTANT?

• SINCE EHR INTEROPERABILITY AND DATA INTEROPERABILITY FROM THOSE EHR’S ARE BOTH

YEARS AWAY, CREATING A DATA INFRASTRUCTURE IS CRITICAL TO THE VARIOUS ASPECTS OF THE

LEARNING HEALTHCARE SYSTEM

• NUMEROUS DATA SHARING SYSTEMS/COLLABORATIVES HAVE BEEN CREATED TO ALLOW FOR

DATA SHARING AND DATA GOVERNANCE

• THESE SYSTEMS/COLLABORATIVES SHARE A COMMON THEME THAT ALLOWS THEM TO POOL

DATA FROM DISPARATE EHR’S AND CREATE A UNIFIED LHS FOR CDS, COMPARATIVE

EFFECTIVENESS RESEARCH, POPULATION-BASED RESEARCH, QI/PI AND OTHER FUNCTIONS OF

AN LHS



WHAT IS INVOLVED?

• DIFFERENCES IN CONFIGURATIONS, WORKFLOWS AND CODES (AS WELL AS DIFFERENCES IN

VARIOUS APPLICATIONS/EHR’S) CREATES SIGNIFICANT BARRIERS TO DATA SHARING BETWEEN

PARTNERS

• EVEN AMONG SYSTEMS USING THE SAME EHR OR ANCILLARY APPLICATIONS, DIFFERENT

CONFIGURATIONS CREATE BARRIERS WITH DISSIMILARITIES IN DATA VARIABLE NAMES, FORMATS

AND MEANINGS

• THE BEST PRACTICE APPROACH TO ADDRESSING THESE ISSUES IS THE USE OF A COMMON DATA

MODEL (CDM)

• THE CDM PROVIDES DEFINITIONS FOR HOW EACH SHARED DATA ELEMENT MUST BE STRUCTURED

AND WHICH CODES MUST BE ASSIGNED TO DATA VALUES



WHAT IS ALREADY AVAILABLE?

• ONE MODEL IS THE HMO RESEARCH NETWORK VIRTUAL DATA WAREHOUSE (HMORN 

VDW).

• ANOTHER MODEL IS THE 3M HEALTH DATA DICTIONARY (HDD)

• MU2 REQUIRED CERTAIN TERMINOLOGIES (BUT NOT SPECIFIC VERSIONS OF THOSE

TERMINOLOGIES) FOR EHR CERTIFICATION

• IN ORDER FOR A CDM TO TRULY BE “COMMON”, THE PARTIES INVOLVED HAVE TO AGREE ON

WHICH EXACT VERSIONS OF THE REQUIRED TERMINOLOGIES WILL BE USED (I.E., DATA AND

TERMINOLOGY GOVERNANCE)





SOME EXAMPLE USE CASES



OSCHNER CLINIC AND REACHNET
IMPROVING PATIENT ENROLLMENT IN CARDIOVASCULAR RESEARCH





ENHANCED EFFICIENCIES















PTAS APPS, MODES AND FUNCTIONS



HEALTH IN OUR HANDS PATIENT NETWORK











LESSONS LEARNED



UNIVERSITY OF ROCHESTER VNA LHS
CREATING A LEARNING HEALTHCARE SYSTEM AROUND VNA’S





HEALTHCARE CONTENT MANAGEMENT SYSTEM













Questions?


