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\ Federal Health Information Model (FHIM) and
' Assoclated Terminology Models

e Goal

— Produce a logical, health information model that supports semantic
Interoperability and that is built by harmonizing information from the
individual Federal partners and standards organizations

e Principles

— The model will be expressed in standard Unified Modeling Language
(UML) notation

— The model will be designed to meet all Federal partner semantic
Interoperability needs for the exchange of information with other
organizations

— The model will support existing national health standards

— The model will be in the public domain, freely available and easy to
access

— The model will be specified as a logical model consisting of a set of
domain models



Benefits of Information Modeling Project
Information and Terminology Models

« FHIM is a Platform Independent Model (PIM), expressed in standard UML

e The modeling process harmonizes content (information and terminology)
across organizations

 The models are integrated (2-way links between Information and
Terminology models)

e The models support efficient standards development
e Standard ballot materials can be generated from the FHIM

e The models are being integrated with the Model Driven Health Tools
(MDHT) to support a model-driven approach to development of
information exchange interoperability specifications

 FHIM maintains traceability to underlying standards - especially HL7,
NCPDP, and X12 — as well as to S&I Initiatives

e FHIM derivative models add “interoperability use cases”, which
provide additional constraints. These derivative models maintain
traceability to the use cases and to the HL7 EHR-S Functional Model

e The models can be leveraged by organizations for internal use in systems

and database development :
e —— K —————————————————————



Federal Health Information Model (FHIM) and
Assoclated Terminology Models

e The FHIM Terminology model is a UML model that defines code
systems, concept domains and value sets

e The Terminology model describes the underlying
terminology constructs, including urls and version numbers
so that software can be automatically generated to insure
that implementations are conformant at run-time

e The FHIM (logical, structural) model “binds to” (i.e., links to)
the FHIM Terminology model using the same UML Profile that
MDHT uses

e The combination of the two FHIM models results in rigorous
specifications against which conformance can be tested
automatically



Model-driven Constraints in
FHIM

Model-Driven Health Tools (MDHT)
Examples



| Code system vs. Value Set constraints
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Fixed value constraints
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Benefits of Model-Driven Approach

«‘IR(}\\'((’

» Analyze once implement many times

— Maintain all your project constraints and
Improve them over time rather than starting
“from scratch” if a new standard is needed

e Consistent with FHIM/Federal Guidelines

— Your IG model may be reused in the future for
other interoperability standards 1Gs

e Allows for transition from one information
exchange format to another

— E.g. HL7 Version 2 to FHIR



FHIM model instance examples

The following slides show examples of
Information modeled in the FHIM,
Including the vocabulary and metadata



FHIM Problem List instance example

<<metadata (iso 11179)>>

dataElementCode : String = "56818-8"
dataElementCodeSystem : String = "LOINC"
dataElementDisplayText : String = "Prohlem description [identifier]"

<<metadata (iso 11179)>>

dataElementCode : String = "11368-8"
dataElementCodeSystem : String = "LOINC"
dataElementDisplayText : String = "lllness or injury onset date and time"

dateOfOnset : PointInTime = 2014041
evalueSetConstraints healthConcer

= aValueSetVersionz <<valueSetCode>>
Problem Value Set conceptCode : String = 44054006
conceptMame : String = "Diabetes mellitus type 2 (disorder)”
«Value Set Versions usageMote : String

binding = Static

codeSystem = thim-vocab::CommonProductVocab:: SNOMED-CT

definition = "This describes the problem. Diagnosis/Problem List is broadly defined as...”
effectiveDate = "
expirationDate =
fullName = "Problem Value Set”

identifier = "2.16.840.1.113883.3.88.12.3221.7.4"
releaseDate = "

revisionDate = "07/23/2009"

source =" Note that the request was to show “problem date”; the

=i = il FHIM has several dates concerning problems (aka Health
statusDate = . . A .
type = Extensional Concerns), including date of onset, and date diagnosed. This
url = "https://phinvads. cde. gowvads/ViewWalueSet. action?id=70F DBEFB5-A277-DE11-9B52-0015173D1785" model snippet assumes that “problem date” means date of
version = "1" onset.




FHIM Procedure instance example

=<=metadata (iso == <<va|ue!e!!nae>:-
dataElementCade : String = 363704007 e T .
dataElementCodeSystem : String = "SNOMED-CT" conceﬂNameS. _Strlng = "right lung structure (body structure)
dataElementDisplayText : String = "Procedure Site" 2 EbJelle 5 S

Body Site (HL7)

«Code System Versions
effectiveDate = "
fullName = ""
identifier = "2.16.840.1.113883.12. 163"
releaseDate = "" 1
source = "HLYO163"
status = Active rocecdureLl
statusDate = ""
url=""
version = "HL7 v2.5"

precedence : Integer = 1

ddwlue!el!oaehh

conceptCode ; String = 415070008

conceptMame : String = "Percutaneous coronary intervention”
usagehate : String

dataElementCode : String = "29300-1"
dataElementCodeSystem : String = "SNOMED-CT"
dataElementDisplayText : String = "Procedure”




FHIM Lab test instance example

IEHVEIIJE;E!EDHE’B

conceptCode : String = "2951-2"
conceptMame : String = "Sodium [Molesfvolume] in Serum or Plasma”

LOINC

«Code System Versions
effectiveDate = ™"
fullMame = "Logical Ohservation ldentifiers Names and Codes”
identifier = "2.16.6840.1.113883.6.1" <
releaseDate =""
source = "LN"
status = Active
statusDate = "
url = "loinc.org”
version = "2.32"




i zCodesystemVersions
RxNormClinicalDrugOrPack

«Code System Versions
effectiveDate = "
fullMame = "RxMarm Clinical Drug Or Pack”
identifier = ""
releaseDate = ™"
source = "RxMNorm Clinical Drug Cr Pack”
status = Active
statusDate = "
url=""
version =

a :Euaegys!emaersmnr

RxNormPreciselngredient

«Code System Versions
effectiveDate = ""
fullMame = "RxMorm Precise Ingredient”
identifier = ""
releaseDate =™
source = "RxMorm Precise Ingredient”
status = Active
statusDate = ™"
url=""
version = ""

<

MedicinalProduct
«CodeSystemConstraintz name : Code

L4 ®
Drugingredient

<<va|ue§et(:ude»

conceptCode : String = 855302

conceptMame : String = "Warfarin Sodium 2 MG Oral Tablet"

usageMote : String

guantity : PhysicalQuantityRatio = 2 mg/tablet

Substance

«CodeSystemConstraints ingredientldentifier _Code

e
<<valueSetCode==>

conceptCode : String = 114194
conceptMame : String = "Warfarin Sodium”
usageMaote © String




FHIM Demographics instance example

e
<<valueSetCode>>
Gl :Euaegyshmﬂersmn:

AdministrativeGender conceptCode :_Strlng =_ F "
conceptMame ; String = "Female

usageMote : String

eCode System Versions
effectiveDate = "
fullMame = ""
identifier = "2.16.840.1.113883.5.1"
releaseDate = ™"
source = "HITSP-C5-1"
status = Active
statusDate = ""
url=""
version = "20090501"

eValueSetConstraints administrativeGender : Code
age ; TimeQuantity = 43 years




[ <<valueSetCode>> |

conceptCode © String = "8302-2"
conceptMame ; String = "Body height"

valueasetl.ode

conceptCode : String = "3141-9"
conceptName : String = "Body weight Measured”

The FHIM includes “detailed clinical models” for certain common concepts, explicitly
showing first-class classes for each concept. It is important to note that after reaching
a certain point in the model (VitalSignObservation, in this case), the detailed clinical
model classes could be *generated* from an ontology or a knowledge base

LOINC

FHIM Vital Signs instance example

effectiveDate =

identifier = "2.16
releaseDate = ""
source = "LN"

status = Active

statusDate = ""
url = "loinc.org'
version = "2.32"

«Code System Versions

fullMame = "Logical Observation ldentifiers Names and Codes”
B40.1.113883.6.1"

i
colktrain

\

'
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VitalSignResultValueSet

eValueSetCoder 8310-5
eValueSetCodes B462-4
«ValueSetCodes 8480-6
«ValueSetCodes B287-5
eValueSetCodes BEET-4
«ValueSetCodes 8302-2
«ValueSetCodes 8306-3
alueSetCoder 2710-2

lueSetCodes 9279-1
«Va etCodes 3141-9

coﬁ;rain

HeightValueSet

«ValueSetCodes 8302-2

cofgtrain
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WeightValueSet

«ValueSetCodes 3141-9




» The FHIM contains all of the data elements
requested

» The FHIM unambiguously binds to the proper
valuesets

» The FHIM can link the UML concepts to a 11179
metadata registry (via UML stereotypes)

— In fact, we could generate a 11179 registry from
the FHIM

» The FHIM plus MDHT enables generation of
multiple kinds of artifacts, including interoperability
specifications and code that developers can

imglement
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