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Project Goals

Develop a small set of data elements for the outpatient

diagnosis of Type 1 Diabetes(T1D) that overlap™ between
electronic health record (EHR) and some secondary uses
— like research and quality monitoring.

Look at how elements can be harmonized to support the
“collect once, use many” paradigm.

Tie data elements and data use requirements to EHR
system functions

Document the process, procedures, & lessons learned
for subsequent projects.

Set the stage for T1D stakeholders to vet/enhance the
elements to produce a true clinical T1D DAM.

* Because the goal was to pick research measures that were likely to have related content in the EHR,
we did not produce a comprehensive set of research data elements for T1D.
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Uses of Data Have Significant Overlap

Premise of project:

- Develop a process to
identify a common
set of data elements
in the center of
overlap for a given
clinical domain/
therapeutic/disease
area.

- Establish the
framework to repeat
the process in other
domains.

Reimbursement
Management

Clinical Data

Graphic by Don Mon, 5-2009 /
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Sampling of Data Elements

Hunted and gathered
research forms
practice guidelines
guality measures
expert interviews
two outpatient diabetic clinic information systems

Added elements from national efforts in The
Netherlands and Canada




Data Element Spreadsheet

200+ data elements

Sample of important data elements, but not an
exhaustive or representative list

J L 1] N o] Q R T u
COUNTRY 1 DOMAIN SUB-DOMAIN DATA ELEMENT Name DCM Mame | Preferred Name SynongmiAlias ) DEFINITION_Sept 2010 3 PERMISSIBLE 7 NOTES
[Therapeutic) CATEGODORY [ATTRIBUTE. ¥alue [Preferred) YALUES
— — ~ |[CLASS. Domain) ot — —
Endocrinclogy Mledical History (7] Type 1Diabetes Symptoms TID Symptoms ‘Was child symptomatic at | Indicates whether or not there were “'es; Mo; Unknown This is a derived From rows «
Present Indicator Fresent at diagniosis? documented clinical signs andfor symptoms redundant, but friom a busine
Diagriosis of type 1diabetes observed or reported perspective, it is ok o list. £

conwersation with Maryanne
SYMPLOMS ¢an ocCur pHort
iF bad mat., s0 deleted phras
to diagnoszis”

Endocrinclogy

Medications

Concomitant Medication Indicator

Orriginal question text: " Are
you currently taking
steroids?; anti-infection
meds; anti-hypertensive; any
other prescription
medication(s], non-
prescription medication|s],
or supplements ather than
insulin? [ thought that this is
an apportunity ba harmonize
that research element inta 2
mare general one but we will
SEE..

Indic-ates whether or not one or more
medications are being taken by or
administered to the patient .

“fes: Mo: Unknown

Took out the phrase ".inac
to study drug" to be more
generalizable.

General Medicine

Medications

Concomitant Medication Indicator

other medication?

[same as above)

fes; Mo

Endocrinolagy

Medications

Medications Affecting Glucose
Homeostasis Indicator

Indizates if a parsonis currently taking
medications that could affect the
stabilization of blood sugar levels [glucose
homeostasis).

“fes: Mo Unknown

Endocrinclogy

Medications

Inzulin &dministration Method

The route by which patient receives
ERogenous insulin.

Inzulin Injections; Insulin
Pen, Inzulin Fump [CE10],
Oither

BAupril 2010. Rachel & MaryAr
Added insulin pen to list of

methods, and also added ot
future, This might be an are.
debate . Inaclear area, you ¢
nieed other option [e.g., gen:
in areas that might grow or ¢
or have any possibility ... TE
implies the need For a "new”
element For 'other’ - this is

impartant ko caputre and me
Eut specificy field is not nee

o

Endocrinology

T1D_DataElements_9June2010

Medications

Awverage Mumber of Insulin
Injections per Dlay

Element Issue Log_7-May-2010

T1D_Elemvalidvalues_05Feb10_

wh mef 4

The average number of injections of insulin
per day that a person is given.

L]

integer

changed OE name




“Data Cleaning”

Naming conventions for data elements

E.g., Hypoglycemia

---Versus---

Hypoglycemia indicator

Hypoglycemia symptom

Hypoglycemia onset date
Value set ‘quality’ (comprehensive, exhaustive,
exclusive)

Definition clarification




Analysis of Data Elements

Organized by conceptual groups

Resolution of similar elements

Annotated by relationship to EHR standards
Classified as “atomic” or “derived” elements
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Use Case Development

Diabetes Data Strateav Use Case
Draft — Upda Medication Administration and Result Monitoring

The follov” ¢ finical Research Use Case 1 - Patient Screening

Overview Objective: To utilize EHR data to identifv nossible patients for a aiven trial. k
The data eler Trade Nam Quality Measurement and Reporting Use Case (preferred future state)
comprehensi A researcher Quality measure information is collected at the point of care using an electronic health record system,

; ! ‘ assembled, and transmitted via secure data exchange forintemal quality improvement, pay-for-reporting,
Diabe-DS da INSULINILE o farance t bled, and t tted dat h faorinternal lit t f r
DiabeDS da INSULINNC researcher n pay-for-performance, or public reporting purposes.

researcher us use EHR daf Providers may use an EHR that assembles and submits patient level or aggregate level quality

expected cor Sally and _DfThE-' APPro measurement data orrely upon a third party to aggregate the data on behalf of the organization, such as
research, qu: scale con importantto a health information exchange (HIE) or a quality report processing entity.
insulin, as eligibility crit
e  TheUse Afterthe patient care encounter, the provideruses an EHR to assemble data in accordance with
The mod The pham Inclusion Crif eMeasure specifications. The following patient level data elements are assembled to support. quality

' showingtl 5 4o i) par analysis and reporting activities.

+ The proje : S e Birth date (QM #1, 2
events. stick plac * Bewithir Encoumer[date (QM]#L 2)
»  The setti The pham s g;tzr;?ﬁl » Encounter acute inpatient (QM #1, 2)
¢« Encounter ED (QM#1, 2
The ‘mini’ ust 9¢tbubbli e Must ha » Encounter nongacute inp?atient (QM #1,2)
o Screenin g more tha » Encounter outpatient (QM #1, 2
e Initial Vis "l"j J " Must hay » Encounter outpatient — gpthamalogical services (QM #1, 2)
o Ordering o Tine insulintt «  Active diagnosis diabetes (QM #1, 2)
« Ordering « Blooa su + Active diagnosis gestational diabetes (QAM#1, 2 exclusion)
. LE—— + Active diagnosis steroid induced diabetes (QM #1, 2 exclusion)
+ PatientE o Typesofinsulinadm =, ;. diagnosis polycystic ovaries (QM#1, 2 exclusion)
» Medicatii »  The number ofunits | »ciye alph glucosidase inhibitor medication (QM #1, 2)
» Specialis *+ Site of theinsulin inje s Active amylin analog medication (QM #1, 2)
» Follow-y * Howsheisfeelingpt . active antidiahetic medication (QM #1. 2)
e ClinicalF * Anyillnesseg.acol  ,  Agtiveinsulin medication (QM #1, 2)
s Quality N Sally is instructed 1o follc... o Active antidiahetic-combination medication (QM#1, 2)

« 0700 (before breakfast)
As the use c:

« 1200 (before lunch)
contentmay ' o 1700 (before dinner)
T e 2100 (at bedtime
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Commonalities Among Mini Use Cases

Medication Administration and Boerlt Manitarina
The following medicaitons have b Clinical Research Use Case 1 - Patient Screening

] Objective: To utilize EHR data to identify possible patients for a given trial.
I
Aresearcher affiliated with the outpatient specialty clinic has been recruited by colleagues at a national
onference to participate in a research study by identifying and enrolling patients. To do so, this
searcher needs to give an estimate of the number of patients he miaht recruit forthe trial. and wants to
use EHR data to provi Quality Measurement and Reporting Use Case (preferred future state)
of the approximate nui Quality measure information is collected at the point of care using an electronic health record system,
Sally and her mother go to the ph important to include in assembled, and transmitted via secure data exchange forinternal quality improvement, pay-for-reporting,
scale concept, the importance of eligibility criteria: pay-for- pen’ormance_ or public reporting purposes.
insulin, as required, before meals ’

Trade Name

IMSULIM ILETIMN WPH INJECTION
INSULIN HOWVOLOG FOR INJECTION

) L Providers may use an EHR that assembles and submits patient level or aggregate level quality
The pharmacist demonstrates the Inclusion Criteria: measurement data orrely upon a third party to aggregate the data on behalf of the organization, such as
showing the process of setting ug Potential participants I 3 health information exchange (HIE) or a quality report processing entity.
pledgets, using sterile technique t +  Be within 3-month
stick, placing it into the monitoring criteria. Afterthe patient care encounter, the provideruses an EHR to assemble data in accordance with
» Bebetween the a eMFfasure sdpemflcatlons The following patient level data elements are assembled to support. quality
analysis and reporting activities.
¢« Must have stimula Y Birth d;te (Qr?ﬂ #1.2)
more than one mc Encounter date (QM #1, 2)
Encounter acute inpatient (QM #1, 2)
Encounter ED (QM #1, 2)
Encounter non-acute inpatient (QAM #1,2)
Encounter outpatient (QM #1, 2)
Encounter outpatient — gpthamalagical services (AM #1, 2)
Active diagnosis diabetes (AM #1, 2)
Active diagnosis gestational diabetes (M #1, 2 exclusion)
Active diagnosis steroid induced diabetes (AM #1, 2 exclusion)
Active diagnosis polycystic ovaries (QM #1, 2 exclusion)

Active M&Wlnhlbltor medication (am#1, 2)
Active g medication (QM #1, 2)

wegn;@,aggj\;gmedmaho
1200 (before lunch) Active insulin medication (QM #1, 2)

The pharmacist then demonstrate
get bubbles out of the syringe anc

Sally records the following inform *
Date

Time

Blood sugar level

Types of Insulin administered (if insulin was required)
The number of units for each type of insulin she admini
Site of the insulin injection

How she is feeling physically and emotionally

Any illness e.g. a cold, flu, |

insulin therapy for

Sally is instructed to follow the same process, recording the
+« 0700 (before breakfast)

L
+« 1700 (before dinner) tive antidiahetig-combinatio ication (QAM #1, 2)
L

2100 (at bedtime) '—

- /




Cross Referencing
Requirements

Medication Administration and Result Monitoring
The following medizaitons have been order by the endocrinologist electronically:

Trade Name RxN m Code Apnl Strength

code P . Firm Name
[medication name (10#) fancog No i.‘éoﬂsé‘_l_fmg"ﬂ
IMSULIM ILETIM MPH INJECTION 217707 017938  100UNTIML PHYSICIANS TOTAL CAR
INSULIN MOVOLOG FOR INJECTION B7EGTS 020986 100UNT/ML PHYSICIAMS TOTAL CAR

Sally and her mother go to the pharmacy to pick up the medications. The pharmacist explains the sli

Scenarios to Data

Active
Medication

(Other medication
indicative of diabetes
active

Derived

scale concept, the importance of checking blood glucose before meals and the importance of giving

2100 (at bedtime)

-

k > ! ) Administration |TED Administration Body Site [ Atomic Direct
insulin, as required, before meals and at bedtime.
. . . Administration |TED Administration Datetime [ Atomic Direct
The pharmacist demonstrates the technique for checking blood sugar. Sally does areturn d
showing the process of setting up the monitor in preparation forthe test, cleansing the ski N A dministration |TED Administration Dose Afomic Direct
using sterile technique to lance her fingertip, applying a drop of blood on th i Amount
stick, placing it into the monitoring device and reading the blood glucose result, Administration |T60 Adminiztration Dose Unit | Atomic Direct
of Measure
The pharmacist then demaonstrates the technigue for drawing up Administration |TED ‘Administration Entity P — Direct
get bubbles out of the syringe and finally the injection itself Name
Administration | TED Administration Enti Atomic Direct
Sally records the followmg |nf0rmat|0n in Role ty g
|r.|“‘ T teti - - P - - N
»  Date [administration gateling (! i Administration | TED Administration Entity Atomic Direct
o Time [adminisiration dafetime (1D#Y Type
» Blood sugarlevel _  |Administration |TED Administration Route Atomic Direct
« Types of Insulin adm|n|stered (if insulin was reqmre cation name(ID#);
medication code r. ). medication code sysiem y 4] L ... | Administration | TED Adminizgtration Status Atomic Direct
«  The number of units foreach type of insulin admmlstered [administration dose amount (ID#)]
» Site of the insulin injection [administration bdly site (10F]] Admini=tration |TBD Post-Adminitration Afomic Direct
» How she is feeling physically and emotionally Condition
+ Anyillness e.g. a cold, flu, Administration |[TB0 | Pre-Administration Atomic Direct
Condition
Sally is instructed to follow the same process, recording the administration at the following times: Administration |TB0 ReactionTolerance Afomic Direct
« 0700 (before breakfast)
+ 1200 (before |U|'_15h) Concomitant |1 Concomitant Medication |Reuse Derived
+ 1700 (before dinner) Medication Indicator
L]




Data Modeling

Modeling the data elements
Creates a graphical depiction of data elements

Helps identify atomic data elements and relationship to
reuse elements

Demonstrates how patterns can be identified in support
of future large scale harmonization efforts

Exploring relationship to existing standards (e.g., DCM,
HITSP C154 and other specs, BRIDG, etc.)




Modeling the Data Elements
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T1D Medication Elements

aenumerations.
Therapeutic Class

| «Prpaty=

Code System Name = RxMorm

Medication

Dispensed Medication

aEnEmeratons

Fan s ST

auses. .

I

Medicstion Nams: Test

Medication Type: Enumeration

Medication |dentifier: String

Medicstion Therspeutic Class: Enumerstion
Medication Dosage Strength: Mumeric
Medication Dosage Unit of Measure: Enumeration
Medication Form: Enumeration
Medication Freguency: Enumseration
Medication Rowte: Enumeration
Medication Status: Enumeration

Drisbetic Medication Dispensed Indicator (205): Enumeration

Medication Indicator

Concomitant Medication

Concomitant Medication Indicater {1, 1740): Enumeration
Chronic Immunosuppressant Uss Indicator (38): Enumeration
Medications Affecting Glucose Homeoststis Indicator (41): Enumeration

#3840 Ny

Study Medication

IV Infusion of Study Drug Indicator (47): Enumeration

Infusion Rate {52} Numeric

Infusion Rate Change Log (52): Text

Infusion Rate Datetime (52); Date
Infusion Drug Dese (53):  Numeric

Study Drug Administration Datetime (54): Datetime

B = -
|, EUsER
o

aenum erations
Medication Indicator

ez
Mo
Undenown

a7

e

a=numeEtions
Insulin Administraticn
Method

Ins=addin Injection
Insulin Pen
Insulin Pump (CSI1)

Other

0.*:

Dispensed Medication History

Medication Dispense Date {208 Date

Disbetes Medication Type (207). Enumeration

w207

= a=numerations
A Diabetes Medication Type
. (I.ISEI_

aFropertys

Code System Mame = RxMNorm

Insulin Medication

Inzulin Type {308): Enumseration

In=ulin Administration Method (85} Enumeration

Average Mumber of Insulin Injections Per Day {85.1):  Numeric

Average Mumber of Rapid Acting Insulin Units Per Day (85): MNumernic

Average Mumber of Intermediste or Long-Acting Insulin Units Per Day (87): Numeric

cENUMErZions
Insulin Type

Insulin Secretagogue (07)
Prandial (bolus) Insulin {317)
Basal Insulin {918)

Premixed insulin (315)

Inzulin (306}

Rapid-acting anslogues
Shortacting

Long-acting basal analogues
Premiced

e R R R R e e e R e A R B R R e R e s e R e e B R R R e e e B R R R R R




TSP (hybrid) Medications

weumerations I
Medication Product Form F DA(C30T2-74)

E Pramaceutical Dosage Form (C42635) pirmm
RRiEesTikd serumerations . LU eproomtie .
Medication Typs (C20 T2-77) Cose System Name = Meokston Prod
ot Code Sy2em Source = FDA
: 3 Over e Counter Proouct (329505003) - - = =
g e Prescription Drug (73539000) &G «Propatys g
A ST P roety \ 20 Coo2 System Name = RaNorm -
Code System Name = SNOMED CT R Cooe System Source = NLM g
N
7 f\‘ g sEnmEraton s
. pisakation Drug Cisss (C20 T2:31]
4 Cepnaiosporine
A - Procuct Name: Enumeration £
= - Progoct Form. Emumeration WProote
£ ;. Ril Cooe System Name = NDF-RT
Cooe System Source = V=A
aRTumeraton s
Ordsring Provier Ingradient Nams (C30 T2-53)
= - Orgering Profiozr Name Text Gentian viniet
- - Gfoering Proyicer ideer String e
FEUMRTTO Proetis
* Coge Sygtem Name =
Msmicstion Packsged Proguct (C30 Coce Sjetem Source = 7
T2-52) ;
Tylenol 325 Mg DKL DO OF 100 |#11/a" & ¥ T A AT e b e e e e e e el S e e T ST e e T e e e e T
e
=
Dispanss Event
= sting Dispansing Pharmscy
- FNumoer String R A
- Dispense D3te O3 =i f Name: Tt
- Packaged Proguct Enumerztion 1= 35 - Dispenaing Pramacy identier. Siring
Medicstion Brand Nams (C30 Z Qurts) Dispenac Lm of Vezsure. Enumerston
T273) - FliSute
Tysenot
Clarkn
=
wPropentie : — 1
Coce Systen Name = RuNorm seumertions
Code System Source = NLM Meaication Fil Status (C20 T2-72)
Completed (C30 T2-73)

Aconed (CROT2-73)
APropEtye

ARUMErAION.
status of Medication (C1543.20)

Coce System Name = Act Stans
e Coge System Source = HL7 V3.0 Voozoutary
daiscnarged
chronic
e
e
sPropatie

Cooe Syztem Name = CCD Mesicaion
Coce Sjetem Source = HL7

Vo S / wEumErations
- v Body $ite (C30 T2-71)
wRrumeraton s 2 - %
Uit of Massurs (C30 T2-105) ] cenmeratons U7 Anatomical Stroctare (91723000
L Msaication Routs (C30 T2-75) Bi Aoruired Booy Struckure (280115004)
et o Anziomical She for Tumor Staghg (255331007)
Cooe System Name = UCUM Route of Administration (C35114) Body Strchure. Atered {118955003)
oo System Sourcs = Regensiri? = ePropates Prygical Anatomical Entay (31722005)
Code Systemn Nams = Medication Route WPropEtys
Coge Sytem Source = FDA ; Coce Sytem Name = SNOMED CT
Coge Syatem Source = NLM LIS




T1D/HITSP Merged - Medications
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Data Mapping to EHR-S FM

Early stages of mapping the atomic and T1D data
elements to the EHR-S FM

Prototype to test the feasibility and support future EHR
WG data profile development

2
Type

Name

Statement/Description

See
Also

Conformance Criteria

HITSP C154
Data Element
Name/IDVDefinition

Diaks-DS
Data Element
Name/|DVDefinition

Corresponding RIM
Objects (may not be
all inclusive)

Administration
Timing (8.03) A Sig
Component definesa
specific administration
oruse time. Canbas
text string (Moming,
Ewvaning, Bafors Mesk,
1 Hour After Maals, 3
Hours After Mesls,
Before Bed)oran
=xact time

4 Thesysiem SHOULD provide the ability To capiure
other dates associated with medications such as
startand end dates)|

Order Expiration
Date/Time [8.29) The
date, including time if
spplicable, whenthe
orderis no longervald.
Dispenses sand
administrations arz not
continued pastthis
date foran order

instance.

Medication Study Drug
Administration Administration Date
Date/Time [54) The datethsta

[associated with
HITSP C24) Dataitime
that medication was
administared in a
controlled setting such
85 ED, ambulatory
surgicsl centars,
inpatient

MOTE: Also &
Medication Date/Time
element associgted
with TNB0&. Definition
iz less specific— “Dats
and time thatthe
medicationwas
sdministared ”

study drug was
sdministersd tos study
participant.




Data Mapping to EHR-S FM
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Herd Medization Disdursement Quantty. Numeric — ype
Supplement il rOREE ; N auses Pramacy
Msdication Doss - e z || ol
5 : Rt
- Dose Amount Numeric

Enumeration
Pianned AgTinisiration Stant Date: D2 (0. 1]
Piamneg AoTinisiration Eng D Date [0.1]
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Interoperability & Lifecycle Models

Action Record Lifecycle Event INPUT
o . ™" i i Dat ded
ONC/AHIC Year 4 Clinical Research Action Record(s) CX"if apphcable to Action) ale neede
Use C Acti See Key for Services per Event to Begin Action
s¢ Lasc per Action P = Persistence Services, T = Transactional Services
P/ T T TP P P P P P P P P P P
-
From |=| g=|& & B o
Action || 8 & E :.% = ko © 3 -y g
Library: |25/ §| §< 298 & 48 L g 5 3
Action |2 3[2|E B 2B Sc o3 c 3 2 &
. . O c|lg| oS o of Yo © O ) @
Sequence | Scenario, Event, Action < wlc| O o P - 0O ~ <L, 14 (m]

Core Research Data Element
Exchange

Study Sponsor Perspective
711 Event: Complete and
Communicate Study Design

Action: Develop study design and
7111 protocal.

Action: Working with the Principal
7112 Investigator.

Action: Sponsor sends design and
protocol to investigative site and
711.3 Reviewer(s).

71.2 Event: Send case reporting form
(CRF Template) from centrally
hosted server

Action: Sponsor sends CRF ta the

7121 Investigative Site data manager.
713 Event: Receive, validate and
tabulate CRF study data




Successes / Opportunities

LOTS of interest in the project

Engaging a very diverse group of volunteers — various
perspectives; including clinicians

|ldentifying some gaps in HITSP constructs
Process supports a patient-centric view




Challenges / Lessons Learned

Industry is a sea of change - working with a lot of
moving parts

Related topics/issues discussed throughout HL7
Meaningful Use

Quality measures in flux

Adding new content as it comes along

Managing scope creep is difficult

Need for consistency /best practices for naming
variables/questions/data elements




Next Steps

Engage with public health
Continue prototype analysis

Document the process, methodology, and
outcome

Summarize/publish prototype results
Determine how to advance/expand the work

Formally engage various T1D experts and
stakeholders

Coordinate with CIC, CIIC and Child Health WG to engage
with professional groups (e.g., ADA, endocrinology,
pediatrics) to endorse EHR standard elements (which
also support data reuse)
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“Two Pager” about the Project

The Diabe-DS Proof-of-Concept for “Collect Once, Use Many™ Project:
A Strategy for Defining Common Data Elements to Support Clinical Care and Secondary
Use

A pilot demonstration project sponsored by the HLT EHR Workgroup
Team member list attached

Overview

The objective of the Dighe-D5S (Diabetes Data Strateqy) proof-of-concept projectis to
demonstrate a repeatable process that identifies important data elements for clinical care and
secondary use. The process provides a framewaork for the “collect once, repurpose many times”
paradigm, which is vital to support the next generation of clinical and translational research.

The project focuses on Type 1 Diabetes (T1D) assessment in an ambulatory setting to
document the process and produce artifacts.

Background

There are several data standards and reporting requirements for healthcare organizations to
considerin the collection of healthcare data. The standards and requirements are vast in scope
(most cover all disease areas) and therefore complex to implement. The healthcare industry
needs clinical content data standards (e.g., data elements, definitions and value sets,
information models) which can support both patient care and secondary data uses, such as
quality measurement and a spectrum of clinical research and population health activities. These
clinical content data standards will likely be developed in disease- ortherapeutic-specific
contexts, but need to be harmonized with complex national and international data standards and
specifications. The leamning curve and technical skills required for a disease-specific content
data standards project are significant — especially in the context of a focused domain — and the
potential for duplication of effort and for conflicting data standards across clinical content areas
is very real. This creates a need for a standards-based process that specifically includes: a
thorough review of existing standards {of many types), an analysis of the data requirements for
both patient care and secondary uses, and formal linkage of these requirements and data
standards to Electronic Health Record (EHR) information models and functional specifications.

Methods

The Dighe-DS (Diabetes Data Strateqgy) project was formed in early 2009 by the HL7 EHR
Working Group and includes representatives from academic medical centers, research
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Project Overview
Welcome to HLT's Diabetes Data Stratagy Project wiki page!

This project is focused on the minimum data set and data standards in EHR systems for Type 1 diabetes (T1D) assessment in :
determine the data requirements for T1D assessment so that such data can be collected once in the EHR, exchanged for contin
eligibility process, and quality reporting. In short, this project is an instantiation of the ‘collect once, repurpose many times' princ

Project Leaders

Crystal Kallem =

American Health Information Management Association (AHIMA)
Phone: 2 - 312-233-1537 8

Rachel Richesson =
University of South Flonda (USF)
Don Mon =

American Health Information Management Association (AHIMA)
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