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Context for this Presentation

We are asking you to provide your
feedback on a set of models that
represent the data that matters when
vital record data Is transmitted between

systems.
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I”4 Outline

 What is a Domain Analysis Model?

 Why do we work on it?

 How do you read it?

 What do the Vital Records models have in them?

« Walk through the Birth Model
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Expert Friendly Expression

* A domain analysis model (DAM) is a product created
by Health Level 7 — a standards development
organization.

e Our standards are based on a single high-level data
model, a single point of reference. We call it the
Reference Information Model.

* We need a product to express functional
requirements in a form that subject matter experts —

people like you - will use to provide direction and
feedback. This is the DAM.

March 2010 Modeling Vital Records - Copyright HD&I, 2010 4 of 39



Using the Model

o Discovers & Exposes Requirements
* Engages Stakeholders

« Sets the scope for developing:
= Messages
= Structured documents

= Services
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Model Components

e Our DAM has been developed using a specific

modeling language: UML (Unified Modeling
Language)

e |t contains:
= Storyboards

= Activity Models

= Class Models

(Note, the class models include data elements, vocabulary, and
specialized data types — more on this later.)
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Reading Storyboards

A narrative that describes how things are done in
terms of example characters.

E.g.: “Margaret Mother delivered a 6 Ib. 8 0z. baby boy. The baby boy

was given to the pediatrician, Dr. Patty Pediatrician, and taken to the
newborn nursery for measurement and an initial examination. Dr. Patty
Pediatrician’s physical assessment was noted and an impression of the

baby’s footprints and thumbprint were obtained by the L&D nurse, Nurse
Nicole. ....”

Provides an informal portrait of a single case

Is used as a starting point for further analysis and
discussion.
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Tracing Workflow

e Show the flow from activity to activity — the dynamic
view of a system.

e Understand how different organizations are involved.

o Activity diagrams are used to:
= |dentify work processes and how they are related.

* Indicate the different parties, e.g., health care provider involved
In the process

= Show how activities managed by different parties require that
data move.
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Diagramming Activities

Activity

= An oval with a name inside

» |ndicates a process, something that has to be done
Swim Lane

= [ndicated by lines on the diagram

= Used to show that different parties are responsible for activities
Control Flow

= Anarrow

= Shows the flow from one activity to another
Object Flow

= An arrow with rectangles on either end

= Shows that data is passed as well as control
Decision Point

= A diamond

= Used to how choices
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act Business Workflows /
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I”4 Defining Data

 Enable computerized data processing.

« Lay the basis for data exchange without direct
human intervention.

 \We need to:

» Record and manage the data elements that are important for a
group of activities.

= Provide name, description, data type, and (for coded elements)
the list of possible values.

= Show how data elements are grouped, and clarify how these
groups are associated.
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What’s in a Class Model

» Package
= A rectangle with a notch cut out. Just like a paper folder.

= A collection of related classes

e Class
= A box showing a name, and a list of included elements
= Reveals how data is grouped, displays the “things” that attributes tell about.

o Attributes
= A text item with a class
= An individual piece of information.

e ASssociation
= A line between two classes.

= Allows us to show the relationships — semantic and numeric between two
classes.

= Two special types: generalization/specialization, and composition.
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An Example

act Class Model /

Transportation

= + Automobile p - — -1 Package
= + Tire

Class

> Association

\
. 4 Transportation::

Household +Household  +AutomobileCollection Automobiln
- Averagelncome: long |4 0..*
-  HomeAddress: char

I\

Generalizationb‘

SinglePersonHousehold

¢

Composition

Transportation::
Tire
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"4 The Model i1s More than i1ts Diagram

e The diagrams summarize the model, but they are
only part of it.
e You should also be aware of:
= Descriptions for activities, classes, and attributes.
= The multiplicity (cardinality) of associations

= How coded attributes are linked to a “concept domain”, and
how that concept domain (aka code set) shows the possible
values for coded elements.
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Our Three Models

Registration of live birth

Registration of a death

Recording the death of a fetus
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"4 An Activity Model for Birth Reqgistration

e Coverage: Labor and delivery, capture of information
related to the birth, birth registration, managing the birth
record, using birth related information.

« Parties involved: Family member, medical
facility/clinician, Vital Statistics Registry, external
agency

 Information exchanges: Submit vital record,
Registration Request (delayed birth record, foreign born
adoption record), Request amendment, Request record
copy, Birth summary information, Birth record
Information
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'7 A look at Birth Related Activities |

act Bith Registration Activities
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'7 A look at Birth Related Activities 11
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Looking at the Text: An example

e Create Delayed Birth Record

 Activity: Each jurisdiction sets a time frame for the

registration of a live birth, generally within one year of the

event. If the registration of a live birth is delayed beyond the
period defined by the jurisdiction's law, a request to register a
delayed birth must be submitted. In addition to the required
Ive birth information, additional documentary evidence must
pe submitted showing proof of residence, pregnancy and
delivery. The delayed registration application is subject to
acceptance and approval of the jurisdiction, and may be
ordered by court. Delayed birth registrations are usually
associated with unattended births, but may also be filed for
hospital births that were not recorded in a timely matter due
to omissions.

Note: This activity also supports EBRS Use Case 013: Create
Delayed Birth Record.

March 2010 Modeling Vital Records - Copyright HD&I, 2010 19 of 39



Features of the Information Model

Individual attributes are drawn directly from the US
Standard Certificate.

Code sets too.

Classes are developed to show:

A. Relationships between groups of data, and the “multiplicity”
(whether it repeats) of the relationship.

B. Functional grouping of the data.

Note, the class model has been split across two
diagrams: birth & newborn. This is strictly to
Improve legibility — to keep the diagram on one

page.
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pkg Birth Packages=s /

Birth Core Data Model | Newbaorn Data Model
PaC kages + Birth + AbnormalCondition fNewborn
+ Facility + CongenitaldbrnormalityOfHewbarn
+ Father + Hearinglnformation
+ HizpanicOrigin + Newbarn
+ InfectionPresentCuringPregnancy e + MembornSereening

+ LabarandDeliverny e
+ LaborAndDeliveryCharacteristic  p=o aimpart

+ Waccinationlnfarmation

+ hiaternalhdarbidity

+ Mother Concept Domains

+ DbstetricProcedure + AbnormalConditionsOfHewborn

+ Farzon + CongenitalAnomaliesOfMenwborn

+ Pregnancy + DeliveryRoutehethods

+ RacialAffiliation ‘“{:% + EducationlLevels

+ ResponsiblaParty HH_EH + FetalPresentations

+ RizhF actor o:irnp;:-rtx- N + Gandears

+ Smoking % + HispanicOrigins

+ VitalRecorddmendment + Infections

+ VitalRecardCertification + LaborAndDeliveryCharacteristics
FI\ + LaborOnzsets

+ Maternaldarbidities

implan + ObstetricProceduras
"IL + F"eri-:u-:lsIIIfIntierest
i + PlacesDfDeliveny
Dztz Types + Races
e v B T + RelationshipsTalother
+ Mewb ormiiteight + ResponziblePartyRoles
e + ResponsiblePartyTitles

+ RizkF actors

+ SmokingUnits

+ SourcesOfPayment
+ WRAmendmentTypes
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14 Base Model for Births |

clazs Birth Core Data Model
o:UﬁI':Eaiiﬁ:;tES:o «United Statess wldnited Statess
ResponsibleParty Per=on
: ::z:::Eﬁ:::?.cricrldre%mcatmn + attendantMPl: char + cl:umpletfedE-:Iucati-:unLexreICI:ude: char !
- AacilitghR: ek + ceifierdratendantdame: char +  dateQfBirth: char
I + cetifierdrattendantRaoleCade: char i |EQE|N5'T'_E5 FeronName q
Transfel.. 1 mSite | 0.1 0.1 + cetifierdrattendantTitleCode: char +  place0iBinth: char
BithSite +  cetifierdrattendantTitleDescription: chan + &S5N: char
= E Trar, " ;' ToSite -
5 | = [ cetifier, | 1.2 i g
sUnited Statess attendant allnited Statess
Eirth III"—I HispanicOrigin
+  acknowledgementOfP aternitylndicator boalean slnited Stat + hispanicOriginCode: char
+ dateOfCerification: char Ezther + hispanicOriginlescription: char
+ motherhdarriedBetveenConceptionAndbeliveryindicator: char | = a1 o.r
+ motherbdariedEverinidicatar: boalean :
+ motherTransferredFrambescription: char E T
+ maotherTransferradFramindicatar baolean q oA Racial Affiliation
+ numberBarnAlive: int T
+ placedfBirthAddress: Addresslocation «United Statess + raceDescription: char
+  place0fBithCityQrTowunOrlocation: char “ital Record Cerification
+ placeotBithlescription: int
+ place0fBirthTypeCode: int + WRAmendedRecordindicator: boaolean
+ plannedToGiveBithAtHamelndicator: boolean + MRAuzilargFileNumber: char
+ WRCerificateOrRepotFileMumber; char
" 1| 0.7+ WRDateFiledByRegistrar: char «United Statess
+ WRLinkedBithCedificateMumber: char n.- “wital RecordArmend ment
+ VHLinkedleathleriticateMumber: char
+ WRhannerdfFilingCode: char + WRAmendedDate: char
ddlnitad Slatasy + WRRegistrarSignature: char + WRAmendmentMewtfalue: char
LBor AR DER e + WRUniqueldentifier: char + WRAmMmendmentOldwalue: char
+ WRWoidCerificateOrReportindicator; boolean + WRAmendmentType: char
+ cesareanTrialdfLaborAttemptindicator: boolean
+ deliveryRoutebdethodCode: char
+ fetalPresentationCode: char alnited Statess
+ labordnsetCode: char hother
+ matemalborbiditylndicator: boolean : :
+ mothenifeightatDeliveny: int L L L _
+ nembomDateniBith: char + motherdailingAddress: AddressLocation
e e + motherddarriedBetueenConceptionAndBithindicator: int
G R R e e e e I motherdarriedEverindicator: boolean
L T AN W B e e o B o e e L




Base Model for Births 11|

+ newbornDate0OfBith: char e e ]
S R L e e + motherddariedBetveenConceptionAndBithindicator: int
+ noObstetricFrocedurelndicator: char 1|* e S L
+ szourceOfP aymentCode: char + motherbedicalRecardMumber: char
+ sourceOiF aymentDeseription: char + mntherNameF‘rianu:-First.I'-.ﬂ.arrie.lge: FerzonMame
+ unsuccessfulForcepsheliveryindicator: boolean i M-:ltherF'reI.:'regr!anc'g.-’lﬂ.l'mght: L ;
+ unsuccessfulacuumExtractionlindicator: boolean i rn-:ntherReglden.t@IAddre.sg: TIBiEs B0
.= + mothemWICRecipientindicator: bonolean
, k|
wlnited Statess 1
Maternal Morbidity Newborn Data hadel
o.- : o
+ maternalborbiditylndicator: boolean g Al B eIl
+ maternaldorbidityTwpeCode: char wUnited Statess + CongenitalAbnormalityOfMHewbarn
0.7 Smaking + Hearinglnformation
wlnited Statess + smokedAmount: int + Newbarn
Db e ST e e + =zsmokingPeriodOflnterestCode:; char + NewbornScreening
+ =mokingUnit: char + Vaccinationlnformation
+ obstetricProcedurelndicatar boolean
+ obstetricProcedureTypeCode: char g = ¥ Birth Registation Class odel)
«United Statess clUnited Stateszs
LaborAndDeliwveryCharacteri stic jin Merwtorn Data Model ::Hewborn
+ laborandDelivernyCharacteristiclndicatar: char «United Statezs +  newbornbledicalRecordMumber char
+ laborfAndDelivery TypeCode: char Fregrnancy + newbomBithweigtht: MNewbormitieight
+ newbornBreastfedAtDischargelndicator boalean
+ dateofFirstPrenatalCaretizit: char + nembomEstimate OfGestationAthelivens: int
allnited Statess + dateOflastliveBith: char ; + newbomFivebMinutefpgar: int
RizkFactor + dateOfLastMormalbdanses: int + nemwbombiveAtTimeOfReportindicator: boolean
+ dateOfLastOtherFregnaneyOutcome: char + nembomMName: PersonMame
+ pregnancyRiskF actorindicator: baolean|q =y i+ dateDfLastF‘r.e_Natal_EareUiSit: char + newbormmMameMameMotChosenindicator: boolean
+ pregnancyRiskFactorTypeCade: char + naoPrenatalVisitsindicator: boolzan + nembombumberBormalivelnbdultiplebalivens: int
+ numberQfOtherPregnanoyOutecomes: int + newbamOrderdfDeliveny: int
+ numberOfFreviousCesareanbeliveries: int + nmembomPlurality: int
sUnited Statess + numberOfPreviousLiveBithsHowlead: int + nembomBequestSSHindicatar; boolean
InfectionFresent During Pregnancy + I'|l.IIT||:IEr|:|fF'rEUiDUSLiUEEiI‘FhSNDI.I‘l:ILiUing: int + newbormnSexCode: char
+ pregnancyMoknowninfectionindicator boolean + nembomSSHRequestSignature: char
+ pregnancylnfectionindicator; boolean|?-" 1]+  pregnancyMokinownRiskF actarindicator: boalean + newbomSSNRequestSignatureDate: char
+ pregnancylnfectionTypeCode: char + newbornTransterred ToDescription: char
+ newbornTransterredTalndicator: boaolean
+ nmwbornTenbdinutefpgar char




'Y A model to Capture Newborn Information
m—

alnited Statezs
Hewhorn

newbaornfdedicalRecordMumber. char
newbornBirthweigtht: Mewbornit'eight
newbornBre astfedatlischargelndicator: boolean
nenwbornEstimate0fGestationAtDeliveny: int 1 1.7+ newbom&bnormalConditionlndicator: boolean
newbaormnFiveldinuteApgar int + newbornAbnormalCondition TypeCode; char
nemwbormLliveAtTimeOfReportindicator: boolean
newbormMame: PersonMame
newbarmnmMameMameMNotChosenindicator: boolean
newbormnNumberBornAlivelnhbultiplebeliveny: int «lUnited Statesw
newbomOrderOfbeliveny: int Congenital Abnor mal ity Of Herwborn
newbornPlurality: int
newbomBequestSSHIndicator: baolean 1 1.7 + newbornCongenitalbnormalityindicatar; boolean
newbornSexCode: char + newbornCongenitalbnormalityTypeCode: char
newbormSSHREequestSignature: char
newbomSSHREequestSignaturalate: char
newbornTransterred Tolescription: char
newbornTransferred Tolndicator: boolean
nborn TenfdinutefApgar: char

alnited Statesw
Abnor mal Condition Of Hewborn

T S S B S N I T T T S S S S S S

1 1 1

o."

aF acr

wlnited Statess
Newborn Scresning wUnited Stateszs clnited Statess
Hearinglrfor mation “accinationlnfor mation
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A Class and 1ts Attributes

Birth Core Data Model::Facility

Class: A healthcare facility that provides care to pregnant mothers and newborn
Infants. For the most part, the facility will be licensed to perform these services.

Facilities are relevant within this model when they serve as places where pregnant
women go to deliver a child, or where women or newborns are transferred if
needed.

Birth Core Data Model::Facility Attributes
Attribute Type Notes

facilityAddress AddressLocation The address at which the facility is located, and
that is used to direct mail
to the facility.

facilityName char The name by which the organization is referred.

facilityNPI char A unique identifier for the provider
organization. Within the United States, the
identifier is known as a National Provider
ID, and provided by the Center for Medicare
Services (CMS).
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"4 An Activity Model for Death Registration

e Coverage: Death certification, certification of the cause
of death, burial, registration and management of the
death record, use of death information

« Parties involved: Family member, medical
facility/clinician, medical examiner/coroner, funeral
director, Vital Statistics Registry, external agency

 Information exchanges: Request medical certification,
Query for decedent information, Verify social security
number, Submit vital record, Request amendment (death
record, cause of death), Request record copy, Death
summary information, Dearth record information
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Activities for Death Reqgistration |

act Death Registration Activities

Clinician

Medical ExaminerCoranor

Family/Other Parby

Create/Update

Medical Certifier
Case

Certify Cause of
Desth

for Medical Certification

Funeral Director

Leath of a Person
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Meed{or Furt
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YES
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1
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Socizl Security

i
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| ¥
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Activities for Death Reg
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Medical Amend ment
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Infor mation
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[ FPrimt Permits ]

File Recard

=all

nd

Request =

Fequest Cerified Copy

11

Copy

Fespin

l=zsus
Certified
Copy of
Death

Record

=

Death Bwent
Infarmation
[
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®

Auctivity
Terminated

EndR
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nd
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Data to Define Death Reqgistration |

wlnited Statesa
Irfor rmant

wlnited Statess
Decedernt

class Death Data kModel .;

R i I T S S S S S e S S S S S S

decedenttgetTimeOfDeath: char
decedenttgetTimeOfDe athUnitOfhde azure: char
decedenttliasName: Personbame [0.7)
decedentBusineszOrindustryDescription: char
decedenthate OfBirth: char
decedentEducationLeve|CompletadCode: char
decedentEducationLevelMissing®alueReason: char
decedentF atherMame: PersonMame
decedentHispanicOrigintdissingfalueReason: char
decedentLegalMame: FersonMame

decedenthd aritalStatusCode: char
decedenttotherdame: FersonMame
decedentfameFPriorToFirsthdarriage: PersonMame
decadentOccup ationDescription: char
decedentPlace OfBithCity: char

decedentPlace OfBithCountry: char
decedentFlace OfBithState: char
decedentRaceMizssingalueReason: char
decedentResidentialAddress: Addresslocation
decedentSexCode: char

decedentSpouseame: PersonMame
decedentSSH: char
decedentSSHMizsing W alueReason: char
decedentUSArmedF orcesindicator: boolean

cUnited Statesz.
HispanicOrigin

+
+

hispanicOriginCode: char
hispanicOriginbescription: char

.-

0.

wldnited Statese
Race

+ raceCode: char
+ racebescription: int

clnited Statesw

+ informantbecedentRelationshipCescription: char
+ informanttdailingAddress: AddressLocation
+ informantName: FPeronMame
1
1
cUnited Statess
De=th
+ bodyMotRecoveredindicator: boolean
+ geificationCrate: char
+ decedentCedifierknomwntame: PersonMame
+ decedentlateOfleath: char
+ decedentDeathDateEstimatedindizatar: boalean |1
+ decedentDeathTimeEstimatedindicator: boolean
+ decedentTimeOfDeath: char
+ facilityMame: char
+ locationOfDeathCescription: char
+ place0fleathAddress: AddressLocation
+ place0fleathCode: char
+ placedfleathbescription: char
+ pronouncedbate0f0eath: char
+ pronouncedTimeOfleath: char
+ pronouncerldentifier: char
+ pronouncerSignature: char
+ pronouncerSignaturelate: char 1.
+  pronouncerSignatureTime: char
+ referredTobedicalExaminerindicator: boolean 1
1 0.7 lo.» K
+Fronouncer +Certifie+hiadical Examiner
|1 |4 [0..1

clnited Statesw
Clinicizn Coroner bMedi cal Examiner

+ cedifierfddress: AddressLocation

1 Di=spos=ition

dizpositionhethodCode: char

wlnited Statesza
Funeral Facility

dizpositionhMethodDescription: char 0=
placeOflispositionCityOrT awn:  char
placeOfDispositionMame: char
placeO0fDispositionState: char

+ 4+ + + +

+dizposition
Ferformer

+ + + + o+

facilityLicenseldentifier: char
funerallirectorldentifier: char
funerallirectorSignature: char
funeralF acilitpAddress: AddressLocation
funeralF acilithMame: char

+recardFiler 1

wllnited States.

+ cedifierldentifier: char

+ cedifierMame: PersonName
Nlarch204%iarkalarada: char

0.4 Cause X Desthirfor mation
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Data to Define Death Registration |1

+Pronouncer  +Cerifierpedical Examiner + placeOfDizpositionMame: char + funeralFacilithMame: char
|':"'JI |JI [D-1 + place0flispositionState: char FefImer
«United Statess A
ClimiziznCaraner Madical Examiner
ot cert!f!erﬁ.ddrgi_a: Addresslocation wUnited Statess
+ carifierldentifier: char :
+ cerifiertMame: FersonMame 0.1 Eedseinsthinevar e 1
+ cetifierRoleCode: char + autopsyFindingsindicator: boolean -
+ cetifierSignature: char + autopsyPerformedindicator: boolean
+  cettifierTitle: char + causeOfDeathSignificantConditionDescriptive Text: char
0.1 + mannerdfbeathCode: char
= + pregnancyStatusCode: char
«United Statess + tobaccollseCode: char
Wital RecordCertification 1. 1 ’ 1.7
+ WRAmendedRecordindicator, boolean wUnited Statesx
+ WRAuxilarwFileNumber: char b= CausafDaesthDascription
+ WRCerificationOrReporFileMumber: char
+ VRDateFiledByRegistar char + causeOflCeathlescription: char
IR LinkedBith Ce tificateNa mber ehar + causeOfleathinterralSequenceOrder: char
+ VRLinkedDeathCerificataNumber: char i anmssEliE e i e
+ WRMannerJfFilingCaode: char 0.1
+ WRRegistrarSignature: char o=
+ WRUnigueldentifier: char wUnited Statesw
+ WRVoidCedificateOrReportindicator: char Imjury sUnited Statese
CodedCause Of Desth
1 + injurpAddress: AddreszLocation ;
+ injurgAtifomindicater boolean + causeOdfCeathUnderlyingCode: char
0.7 + injurylrate: char
_ + injunylateEstimatedindicator: boolean
I + injunyOccurrencebescription: char
SietRecaruAME R INEHE + injunyPlacelescription: char 1 1
+ “WRAmendedlate: char + injuryTime: char A
AT e H e N e Al i e e + injuryTimeEstimatedindicator: boolean
SR Amendmant T lde gl e + injuryTransportationRelationshipCode: boolean «United Statess
+ VRAmendmentType: char + injuryTransportationRelationshipbescription: int 1= RecordisisCode
cUnited Statess + causeOfleathCode: char
Ertityfx=is Code
+ causeDfleathCausalSequence: int
+ causzeOfDeathCode: char
+ causeOfleathintraSequenceOrder: int
March 2010 Modeling Vital Records - Copyright HD&I, 2010 300f 39




Reporting Fetal Deaths

The Vital Records models also represents activities
and data for Fetal Death Reporting.

As with birth and death, there are activity and class
models.

Not surprisingly, the model we created draws
features from each of the other two.
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A look at the Activity Model |

Famiby/Other Party
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MedicalFacilibw'Clinician
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Labor And Delivery
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YES

® ;
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-
-
=

Patiert's YWor ksheast
Information
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i |
Hesll o Analyze Vital Event Data
N
Hospital Qisposition
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In order to reliably convey data, we need to have
agreement on the possible values to be carried in a
coded field. E.g.: education levels, manners of death,
maternal morbidities.

For each of the component models, there is a section
labeled: Concept Domains

This section has a brief description of each code set,
and a list of the items within that code set.

As with the rest of the model, the content i1s drawn
from the US Standard Certificates.
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A Vocabulary Example

Education Level Code

Assoclated with the “class” Education Levels.

Description: A collection of the different education

levels that may be attained by a person.

Valid values (attributes):

= assoclateDegree
= bachelorsDegree

= collegeCredit

= doctorateOrProfessionalDegree

arch 2010
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"4 Data Types

 You will also see this section in the models.

It includes definitions where it was helpful to treat
multiple items In the certificate as one attribute. E.g.,

person name, address.

* The data type that applies is shown next to the
attribute name in the class model.
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ltems to Review

 ldeally, Everything

e But, you might consider:
= Are critically important processes left out of the storyboards?
= Does the flow of the activity models seem reasonable?
= |s the way data is grouped into classes appropriate?
= Are there data elements missing that really deserve to be there?

= Are the descriptions of activities, classes, and attributes clear,
useful, and sufficiently comprehensive?
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I”4 Summar

e Throughout this presentation | have tried to:

= Explain why creation of a domain analysis model is a
reasonable thing to do.

= Give you an introduction to the organization of the models, and
the style used to create Its diagrams.

» Provide enough of an overview of the content of the models to
get you interested in digging into them.
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Thank You — Are there any guestions?




