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Section I

health care data
background



titleDatabase concepts

• Dataset

• Database  (bigger, more complex)

• Data warehouse (bigger, more complex)

• Data model – design and structure of dataset



titleDataset



titleDatabase



titleData Warehouse

DB1 DB2 DB3

Data warehouse



titleData Model



titleHealth Data Concepts

Types of healthcare data
Primary or ‘research’

• Clinical trials

• BRFSS, MEPS, NHIS

Real World Data

• EHR

• Claims, ‘discharges’, ‘administrative’

• From Patient(sensor, search engine)



titleHealth Data Concepts

• Types of healthcare data
Primary or ‘research’

• Clinical trials

• BRFSS, MEPS, NHIS

Real World Data

• EHR

• Claims, ‘discharges’, ‘administrative’

• From Patient(sensor, search engine, social media)

Intention is key



titleHealthcare Data

Healthcare data

Primary data
Intentionally collected

Secondary data 
Real world data

Clinical trial Psychometrics ‘Research data’ 
(BRFSS, MEPS, etc)

Claims 
data

EHR 
data

‘Admin’
data

Pt 
generatedRx data

Etc

And more



titleHealthcare Data

Healthcare data

Primary data
Intentionally collected

Secondary data 
Real world data

Clinical trial Psychometrics ‘Research data’ 
(BRFSS, MEPS, etc)

Claims 
data

EHR 
data

‘Admin’
data

Pt 
generatedRx data
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And more

Different mindsets 
required



titlePrimary / Research Data - Architecture



titleApplying the metaphor – Research Data



titleEHR Data – Archaeology (+/- Anthropology)



titleApplying the metaphor – EHR Data

Basic EHR data model for simple domain. 

Full analysis of EHR might 
involve dozens of data domains from 
full database of >18,000 tables. 

Just identifying, planning, and extracting
the data can be an excavation project on 
its own. 

Over time we will also need to 
factor in systematic and random 
heterogeneity of care & documentation.    



titleRWD is not new

Claims data & analysis 
– Used for decades
– Robust and deep literature of work & methods

– Can still very difficult to learn about the data

– Same is true of EHR data



titleRWD Sources Today

• Claims (Marketscan, CMS, etc)

• Claims add-ons (labs, etc)

• Commercial products (DRG/Clarivate, IQVIA, etc)

• EHR-specific (Datavant, TriNetX, Sensyne, Epic, etc)

• Research data networks (PCORnet, STAR CRN, N3C, etc)

• Local (University & hospital warehouses)

Approximate
Data Depth



titleEHR vs Claims data
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• Billing activities

• Billing 
– Diagnoses
– Procedures
– Providers
– Locations
– Dates

• Clinical & operational
– Patients
– Care stays
– Charting
– Labs
– Notes
– Meds
– Prescriptions
– Diagnose
– Procedures, and More!

EHR vs Claims Data



titlePublicly available RWD

Claims
– SYNPuf synthetic Medicare claims

EHR
– Synthea synthetic EHR data
–MIMIC III, IV (requires access through MIT)
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Section I
Questions
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Section II:
EHR as data system



titleMultiple perspectives for EHR success

EMR as a databaseDatabase 
concepts

EMR as a 
clinical tool

Clinical care process

Breadth can be more helpful than depth.  

Clinical data generation

Clinical care documentation
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EHR

Multiple perspectives for EHR success

EHR 
database

Clinical 
care 

process
Clinical data 
generation

Clinical 
care 

documen
tation

EHR 
warehouse

Expertise to 
formulate question

Expertise to
define question

Expertise to
Obtain data



titleInformation  hierarchy in EHR

Patient level

Account level

Encounter Level

• Problem list
• Med list
• Allergy list

• Demographics

• Billing diagnoses
• Billing procedures
• Service dates

• Tins
• Admit/discharge 

• Remits
• Encounter diagnoses
• Encounter procedures
• Clinical service details

• Orders
• Med administration
• Prescriptions
• Patient contacts



titleCare process & documentation

• LIP workflow: notes, CPOE, lists, decision support

• Nursing workflow: flowsheets, assessments, vitals 

• Labs: results 

• Pharmacy: supply chain, compounding/dispensing, administration

• Prescribing/medications: medication list, e-scripts

• Population health: registries, decision support, health maintenance 



titleAdministrative process & documentation

• Registration & scheduling 

• Hospital operations: ADT, bed tracking, transfer center

• HIM: patient management, compliance, coding

• Billing: inpatient & outpatient, professional and facility

• Managed care



titleEHR “Stuff” Score



title‘best of breed’ strategy

WebCis GE Siemens 
DSS

T-
system

Perinatal 
record

LIS

Imaging

GI

PACS

OR

Pharmacy

HIM

Finance/ 
Accounting Chemo 

orders

ADS

PDS

US
CT

HIE



titleSingle Vendor EHR Platform

ADT Cadence BedtimeIdentity HIMClarity EpicCare 
Inpt

Resolute

ASAPAmbulatory Radiant PhoenixWillow Cupid

Beacon Beakerstork

Care 
Everywhere

Bedside MychartResearch Caboodle Data 
Courier

CosmosLucyCare 
mgt Accounting etc



titleEHR data becomes domains



titleDomains to dataset 



titleCDMs briefly
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Section II
Questions
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Section III:
Documentation to data



titleUS healthcare system in one slide



titleTwo Systems:  Facility VS Professional

This generalizes
many significant 
complexities…



titleExample 1:  ED



titleExample 2:  Inpatient



titleDocumentation to Data



titleFacility: care to documentation to data



titleNon-facility example

Care 
delivered

LIP 
documents 
services & 

justifies



titleIn healthcare exceptions are the rule

• Infusions, dialysis -> recurring visits
• Clinics are outpatient until owned by facility

• There is variation to much of this by specialty, 
practice type, and geography
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Date Topic Instructor(s)

Wed May 10, 2:30-4:00pm How health care system 
generates data and how 
this data is stored in the 
EHR

Peter Leese

Wed May 17, 2:30-4:00pm code sets used to record 
health care data

Emily Pfaff

Wed May 24, 2:30-4:00pm fundamental units of how 
health care data is 
organized in the EHR

Peter Leese & Emily Pfaff

Wed May 31, 2:30-4:00pm how to design a research 
question for clinical data

Michael Adams & 
Anna Jojic



titleHelpful Resources Handout

Download at bottom of series webpage

https://go.unc.edu/clinical-data-literacy


