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Disclosures

• I am a co-founder and have equity in Phrase Health©, a 
clinical decision support analytics company.  I receive no 
direct revenue.

• I am the Principal Investigator on a Phase 1 and Phase 2 STTR 
grant with Phrase Health© from the National Library of 
Medicine (NLM) and National Center for Advancing 
Translational Science (NCATS).  I receive salary support from 
the NLM.
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What is Clinical Informatics?
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Outline

• Learning Health System
• How Does Epic Work?
• Getting Data Out of the EHR
• Intervening in the EHR
• GEEK Squad
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Learning Health System
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Learning Health System
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Better Outcomes

Learning Health System

Discovery Impact

Evidence-based 
practice

Insight



Analyst

Clinical 
Stakeholder

Technology

Work as 
Imagined

Work as 
Done

Malfunction Obsolete

Burnout Errors Stagnation



Brilliant 
Fellows

Clinical 
Stakeholders

Efficiency Safety Quality

Analyst Observation

Data Analytics

Technology

Brilliant 
Fellows



Children’s Healthcare of Atlanta

EHR Data Process
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How Epic Works

Slides adapted with permission from Dr. Phil Hagedorn, Associate CMIO 
at Cincinnati Children’s
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Visual Explanation
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What Happens when we follow 
a hyperlink?
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What’s a relational, normalized database?

Clarity

Order ID MRN Med ID

Enc ID MRN ADT Event

Order ID Med Name Admin 
Detail
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Want to know about readmissions?
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What’s a Dimensional Data Model?



Getting Data Out of  the EHR
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Collecting Data

Easy: 
• Med orders
• Med admins (IP)
• Laboratory orders
• Laboratory results
• Vital signs
• Flowsheets
• ADT events 

(Admission, Discharge, 
Transfer)

• Alert Firings
• Order Set Use Patterns
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Medium: 
• Diagnoses
• Time intervals
• EHR phenotypes
• SmartData

Hard: 
• Notes
• Time in Notes
• Screens viewed

Dimensional Database

Relational Database
Relational 
Database + 

NLP/ML/Other



Dimensional Data Sources
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Dimensional Data Sources

• Epic: SlicerDicer
• PopDisco
• Phrase Health
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SlicerDicer



SlicerDicer Workflow
#1 Define your population aka cohort
#2 Slices = sub-populations
#3 What numbers would you like to 
know about the groups you’re seeing?
#4 How would you like visualize the 
data set you’re working with?
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SlicerDicer

• Patients
• Visits
• Admissions
• Alerts
• ED Encounters
• Outpatient Opioid Prescriptions
• All Outpatient Prescriptions
• Cancer
• Surgeries/Invasive Procedures
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Current Dimensions Future Dimensions
• Births
• Imaging Studies
• Labs
• Referrals
• Research Studies
• Custom Data Models
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Slicer Dicer

• How to get access:
– You already have it!
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PopDisco

• Visits
• Diagnoses
• Chief Complaints
• Demographics
• Payors
• Procedures
• Providers
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• Medications
• ADT Events
• Lab values
• Microbiology
• Respiratory Pathogens
• Other Orders

Dimensions
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PopDisco

Special Populations
• Sickle Cell
• Cancer
• DKA
• Clinical Effectiveness Guideline Populations
• Complex Chronic Conditions
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PopDisco

• How to get access:
– Talk to Quality champions in your division
– Data Request
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Phrase Health
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Phrase Health
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Phrase Health
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Phrase Health

• Alerts
– Actions Taken
– Triggers
– Department
– Providers
– Encounters

• Order Set Use
– Orders Used
– Orders Within 5 Minutes
– Order Question Responses
– Department
– Providers
– Encounters
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Dimensions
• Medication Orders

– Order Set Source
– Ordering Activity
– Department
– Providers
– Encounters

• Procedure Orders
– Order Set Source
– Ordering Activity
– Department
– Providers
– Encounters
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Phrase Health

• How to get access:
– You already have it! Go to app.phrasehealth.com and log 

in.
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Relational Data Sources

• Clarity
• KIDS
• Link to REDCap
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Clarity Database Structure

Order ID MRN Med ID

Enc ID MRN ADT Event

Order ID Med Name Admin 
Detail
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Clarity Reports
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Clarity Reports
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Unit of  Analysis

Examples
• Lead Screening
• Influenza Vaccines
• CLABSIs
• Blood Transfusions
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Common Units of Analysis
• Patient
• Encounter
• Patient-Day
• Order
• Flowsheet Entry Timestamp
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Relational Database Reports

• How to get them: https://sp.choa.org/apps/reportrequests/Pages/Home.aspx
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https://sp.choa.org/apps/reportrequests/Pages/Home.aspx


Intervening in the EHR
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Facilitating Data Collection: Order Questions
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Facilitating Data Collection: Flowsheets
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Facilitating Data Collection: SmartForms
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Facilitating Data Collection: SmartLists
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Facilitating Data Collection: Alerts
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Facilitating Data Collection: Alerts
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Facilitating Data Collection: Registries
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Facilitating Data Collection: Principles

Principles

• Workflow > Research
Consequences
• Poor Design  Garbage
• Poor Design  Enemies
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Clinical Decision Support (CDS)
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Five “Rights” of CDS
• The right information
• To the right person
• In the right intervention format
• Through the right channel
• At the right time in workflow
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Example: Ketogenic Diet Medication Errors

Credit: Ben Siegel, MD
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What is Ketogenic Diet

How the diet works
• High fat, low-carbohydrate diet  “Ketosis”
• Brain uses ketones instead of glucose for fuel
• ↓ seizure frequency in refractory cases

Risk:
• Sugary medications  out of ketosis ↑ seizures
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Prior State: Alert on Chart Open
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Alert Logic: Ketogenic Diet (KD)

Pt on KD?

Ordering 
Carbohydrate-

containing med?

No Alert

Recommend low 
Carbohydrate version

No

No Yes

Yes
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Formative Usability Testing

Scenarios:
• 21 mo M with Dravet syndrome admitted for dehydration secondary to viral AGE. 

You are cross-covering overnight and get a call from his nurse that he has a 
temperature of 38.4. There are no anti-pyretics ordered. 

• 3 yo F with Lennox-Gastaut Syndrome admitted for increased seizure frequency in 
the setting of a viral URI. On rounds this morning, mom notice that she was 
picking at her ears. On otoscopic exam, both TMs are red and bulging.
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Initial Design New Design
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Candidate Designs
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Carbohydrate-containing medication in patient 
on ketogenic diet

This is a carbohydrate-containing medication. The patient is on a ketogenic diet. Consider an alternative medication.

Remove unsigned order: Acetaminophen (TYLENOL) 650 mg oral suspension

Incompatible Medication Warning

Cancel Order

This medication contains carbohydrates which are incompatible with ketogenic diet. 
Please consider an alternative medication.
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Evaluation

• How does Epic facilitate research/evaluation?
– Alert on Chart Open  Cohort Definition
– Alert-based Intervention  Dimensional Database
– Data Sources:

• Alert Firings  Phrase Health
• Taboo medications per patient day  Clarity Report
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Outcomes: Actions Taken
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Outcomes: Implementation
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• Medication errors: ↓ by 53%



GEEK Squad

Graduate medical Education in EHR Koding
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GEEK Squad

• Epic Certifications:
https://training.epic.com/CourseCatalog#/?LocationID=1&VersionID=1236&ViewID=train-tracks&RoleID=14&TrackID=57

– Physician Builder (minimum)
– Physician Builder Analytics
– Clarity Data Model for Physician Builders

• Access to Epic Development Environments
• Mentorship from a board-certified clinical informaticist
• Monthly GEEK Squad Meetings (starting November 17, 5-6:30pm)

– Clinical Informatics/Epic Build Education
– CHOA IS&T Logistics
– Works in Progress
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https://training.epic.com/CourseCatalog#/?LocationID=1&VersionID=1236&ViewID=train-tracks&RoleID=14&TrackID=57
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Vision
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Better Outcomes

Learning Health System

Discovery Impact

Evidence-based 
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How to leverage Epic for your research

• Understand your Data Sources
– Dimensional Data is easy to get
– Relational Data is (relatively) easy (for discrete EHR phenotypes)

– Chart Review is for data validation

• Data Collection in Epic Should Enhance Workflow
– Make useful tools with discrete data capture

• Iterative Design
– Data strategy
– Intervention strategy
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