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health care data

background




Database concepts

Dataset

Database (bigger, more complex)

Data warehouse (bigger, more complex)

Data model — design and structure of dataset
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Data Warehouse
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Health Data Concepts

Types of healthcare data

Primary or ‘research’

* Clinical trials

* BRFSS, MEPS, NHIS

Real World Data

* EHR
e Claims, ‘discharges’, ‘administrative’

 From Patient(sensor, search engine)




Health Data Concepts

* Types of healthcare data

Primary or ‘research’

* Clinical trials

* BRFSS, MEPS, NHIS

Real World Data Intention is key

* EHR

e Claims, ‘discharges’, ‘administrative’

 From Patient(sensor, search engine, social media)




Healthcare Data
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Architecture
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EHR Data — Archaeology (+/- Anthropology)




Applying 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.




RWD 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




RWD Sources Today

* Claims (marketscan, cMs, etc) Approximate
Data Depth

e Claims add-ons iabs, etc)
e Commercial products (pra/clarivate, 1QVIA, etc)

S

¢ EHR-SpECiﬁC (Datavant, TriNetX, Sensyne, Epic, etc) >
e Research data networks (pcornet, STAR CRN, N3¢, etc)

 Local (University & hospital warehouses)




EHR vs Claims data




EHR vs Claims Data

* Billing activities * (Clinical & operational
— Patients
— Care stays

* Billing

— Charting

— Labs

— Notes

— Meds

— Prescriptions

— Diagnoses
— Procedures
— Providers
— Locations

— Dates
— Diagnose

— Procedures, and More!




Publicly available RWD

Claims
— SYNPuf synthetic Medicare claims

EHR

— Synthea synthetic EHR data
— MIMIC III, IV (requires access through MIT)
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Questions




Section ll:
EHR as data system




Multiple perspectives for EHR success

Breadth can be more helpful than depth.




Multiple perspectives for EHR success

Expertise to Sl > Exp.ertise to e > Expe.rtise to
formulate question define question Obtain data




Information hierarchy in EHR

e Problem list
e Med list
e Allergy list

 Demographics

e Billing diagnoses

e Billing procedures
e Service dates
* Tins

* Admit/discharge * Encounter diagnoses
e Remits * Encounter procedures

Clinical service details
e QOrders
Med administration

* Prescriptions
* Patient contacts




Care 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




Administrative process & documentation

Registration & scheduling

Hospital operations: ADT, bed tracking, transfer center
HIM: patient management, compliance, coding
Billing: inpatient & outpatient, professional and facility

Managed care




EHR “Stuff” Score

-

Stage 7

1

EMR Adoption Model

Complete EMR; CCD transactions to share data; Data
warehousing; Data continuity with ED, ambulatory, OP

Stage 6

Physician documentation (structured templates), full CDSS
(variance & compliance), Closed Loop Medication Administration

Stage 5

Full complement of Radiology PACS

Stage 4

CPOE, Clinical Decision Support (clinical protocols)

Stage 3

Nursing/clinical documentation (flow sheets), CDSS
(error checking), PACS available outside Radiology

Stage 2

CDR, Controlled Medical Vocabulary,
CDS, may have Document Imaging; HIE capable

Stage 1

Ancillaries — Lab, Rad, Pharmacy - All Installed

L Stage 0

All Three Ancillaries Not Installed




‘best of breed’ strategy

Imaging :

NEUELRS
DSS




Single Vendor EHR Platform

I- Accounting Lucy Cosmos

Research Bedside Mychart Care Caboodle LeliE

Everywhere Courier

Beacon stork Beaker
Ambulatory Radiant ASAP Willow Phoenix Cupid

EpicCare

Bedtime
Inpt

Clarity = Identity = Resolute  HIM ADT Cadence
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Domains to dataset

. Hospital

MICU SICU CCU CSRU

Bedside monitoring Chart

* Vital signs * Fluids

* Waveforms * Medications

* Trends * Progress notes
e Alarms

Tests 24

» Laboratory
* Microbiology

I De-identification

Orders MIMIC-III
* Provider order entry (POE)

Data archive | Date shifting Database

Billing

* ICD9

* DRG

¢ Procedures (CPT)

| Format conversion

Demographics

* Admission/discharge dates

* Date of birth/death

* Religion/ethnicity/marital status

Notes and reports

* Discharge summaries

» Radiology (X-ray, CT, MRI, Ultrasound)
« Cardiology (ECHO, ECG)

User feedback
and

corrections

External l

Social Security Death Index




CDMs briefly

Source | CDMV5.3.1

allergies.csv condition_occurrence

conditions.csv = B it -'> drug_exposure

encounters.csv d” 4 measurement

|

- - - » N -

immunizations.csv _ observation
medications.csv observation_period
observations.csv person

patients.csv » procedure_occurrence

procedures.csv visit_occurrence
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Section lll:
Documentation to data




BUNC

Hospital

Hospital care is delivered and documented,
administered by LIPs.

Care is summarized into standardized
form and a claim is sent for payment.

\

Care is summarized into standardized
form and a claim is sent for payment.

\* HCEA1500

Physician's office

Care delivered and documented by LIPs.

SCHOOL OF MEDICINE
North Carolina Translational and Clinical Sciences Institute

Payer

Payer receives claim - reviews,
adjudicates, denies or pays.




This generalizes
many significant
complexities...

This is MEDICARE PART A,
aka hospital billing, facility billing,
institutional billing.

Facility

(hospital, SNF, hospice, home health)

Facility care is delivered and documented,
administered by LIPs.

Care is summarized into standardized
form and a claim is sent for payment.

HCFA1500

EHR Data

Care is summarized into standardized
form and a claim is sent for payment.

\ HCEA1500

Non-facility

LIP office, clinic (infusion or dialysis), ASC, DME.

Care delivered and documented by LIPs (physicians,

APPs, therapists).

This is MEDICARE PART B,
aka professional billing.

Payer
Commercial or Government.

Payer receives claim - reviews,
adjudicates, denies or pays.

Claims Data




Patient arrives in the Patient direclly
ED admitted

Non-clinical
documentabon
(registration)

in ED
ED

documentation
begins
Clinical
documentation
in T-System

Admission
decision
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Patient
admitted 1o
inpatient floor

Clinical
documentation
occurs by LIP

Surgery
rge - Physician
Surgery anesthesia ySic

documentation documentation documentation
I
- CPM CPA -~ WebCIS
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LIP clinical
documentation
in health record

goes 1o P&A

Clinical documentation
translated o
administrative codes

Procedure Diagnosis
Codes - Codes - ICD-
HCPCS 9-CM

HCPCS codes used to
submit daim for
reimbursement

LIP clinical
documentation
in health record

goes 1o MIM

Clinical documentation
translated to
administrative codes

Procedure Diagnosis
Codes - ICD- Codes - ICD-
9.CM 9-CM

3IM Grouper
interprets and DRG
organizes ICD-9 produced
codes

SCHOOL OF MEDICINE

North Carolina Translational and Clinical Sciences Institute

DRG used to submit
claim for
resmbursement




Facility: care to documentation to data

—_—

{ Patient arrives in the
l ED

Patient directly
admitted

documenl

Patient
admitted to
inpatient floor

Patient is not
admitted

Patient continues
through non-inpatient
documentation
process

Surgery
documentation

mentation
CPM

CPA

Physician
documentation
WebCIS

LIP clinical
documentation
in health record

goes to MIM

Clinical documentation
translated to
administrative codes

Procedure

3M Grouper
interprets and DRG
produced

DRG used to submit
claim for
reimbursement




LIP
documents
services &
justifies

Care
delivered

BUNC
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LIP clinical
documentation
in health record

goes 1o P&A

Clinical documentation
transiated o
administrative codes

Procedure Diagnosis
Codes - Codes - ICD-
HCPCS 9-CM

HCPCS codes used to
submit claim for
reimbursement




In healthcare exceptions are the rule

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

* There is variation to much of this by specialty,
practice type, and geography




CLINICAL DATA
LITERACY SERIES:
ELECTRONIC HEALTH DATA BASICS

N L S

Wed May 10, 2:30-4:00pm

Wed May 17, 2:30-4:00pm

Wed May 24, 2:30-4:00pm

Wed May 31, 2:30-4:00pm

How health care system Peter Leese
generates data and how
this data is stored in the

EHR

code sets used to record Emily Pfaff

health care data

fundamental units of how  Peter Leese & Emily Pfaff
health care data is

organized in the EHR

Michael Adams &
Anna Jojic

how to design a research
guestion for clinical data




Helpful Resources Handout CLINICAL DATA
LITERACY SERIES:

ELECTRONIC HEALTH DATA BASICS

Download at bottom of series webpage

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




