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Agenda

Discuss the relationship between models 
and data interchange from the perspective 
of Health Level Seven’s RIM, and CDC’s 
Public Health Information Network Logical 
Data Model (PHIN-LDM).
Provide a perspective for integrating these 
models into the development of the Public 
Health Environmental Tracking Network



Outline

Using models to achieve interoperability 
Introduction to HL7’s Reference 
Information Model
Introduction to the PHIN-LDM



EPHTN Challenge:  2004
Collection, analysis, and management of a variety of health, 
environmental, and related data from wide variety of 
sources and contexts to strategically and tactically analyze, 
react to, and manage events-of-interest to the health and 
welfare of the public.

Information-of-interest includes
Environmental exposure
Person demographics
Disease/health hazard incidence
Population geographic locations and migrations
Emissions and patterns of dispersion



EPHTN Challenge:  2004

Timely and accurate capture and analysis of 
geographically and temporally dispersed data is not 
possible without scalable, high-performance data 
stores connected to reliable, integrated network 
topologies.

All data exchanged/processed in the overarching 
context must be ‘understandable’ at a machine-to-
machine level

Computable Semantic Interoperability



Interchange vs
Interoperability

interoperability
: ability of two or more systems or components to

exchange information and to predictably use the 
information that has been exchanged.

Source: IEEE Standard Computer Dictionary: A Compilation of 
IEEE Standard Computer Glossaries, IEEE, 1990] 

Semantic
interoperability

Syntactic
interoperability

(interchange)



The Pillars of Semantic 
Interoperability

Necessary but not Sufficient
Common model across all domains-of-interest

Information model vs Data model

Model grounded on robust data type specification

Methodology for binding terms from concept-based 
terminologies

A formally defined process for defining specific 
structures to be exchanged between machines, i.e. a 
“messaging standard”



How Can the model be
“All Things to All People”?

Construction framework:
High-level abstract structures
Well-defined set of data types
Well-defined interfaces to terminologies
Basis for all interchange structures

Healthcare Domains (clinical, administrative, 
financial) are defined by the combination of 
common structures and unique terminologies



HL7 Version 3.0 
Reference Information Model

The HL7 Reference Information Model is the source 
from which other HL7information models and message 
specifications are derived.



What is the HL7 RIM?
The RIM (Reference Information Model) is 
documentation of information from the healthcare 
domain. 
It is used as a common reference for the data 
content of all HL7 version 3 standards.
The RIM has graphical expression and an 
accompanying data dictionary.
It is expressed using the Unified Modeling 
Language notation.



What is the HL7 RIM?
The HL7 RIM is a highly abstract data model 

Provides semantic interoperability. Stores domain concepts 
in a manner that is understandable for reference. Provides a 
set of technology neutral specifications to facilitate database 
modeling and schema design supporting the development of 
PHIN compliant systems. 

It is not a recipe for a deployable physical model, although 
insights to that model may be gained.

Provides a bridge between the subject matter expert’s view 
and the system developer’s view of the information 
requirements for public health.



A Brief History of Time



Reference Information Model 
V2.02 November 2003

Referral
authorized_visits_qty : REAL

Observation
value : ANY
interpretation_cd : SET<CE>
method_cd : SET<CE>
target_site_cd : SET<CD>
derivation_expr : ST

Substance_administration
route_cd : CE
approach_site_cd : SET<CD>
dose_qty : IVL<PQ>
rate_qty : IVL<PQ>
dose_check_qty : SET<RTO>
max_dose_qty : SET<RTO>
potency_qty : PQ
substitution_cd : CE

Procedure
method_cd : SET<CE>
approach_site_cd : SET<CD>
target_site_cd : SET<CD>

Supply
qty : PQ
expected_use_time : IVL<TS>

Diet
energy_qty : PQ
carbohydrate_qty : PQ

Clinical_document
set_id : II
version_nbr : INT
completion_cd : CE
storage_cd : CE
copy_time : TS

Container
capacity_qty : PQ
height_qty : PQ
diameter_qty : PQ
cap_type_cd : CE
separator_type_cd : CE
barrier_delta_qty : PQ
bottom_delta_qty : PQ

Access
approach_site_cd : CD
target_site_cd : CD
gauge_qty : PQDevice

manufacturer_model_nm : ST
software_nm : ST
local_remote_control_state_cd : CE
alert_level_cd : CE
last_calibration_time : TS

Employee
job_cd : CE
job_title_nm : ST
job_class_cd : CE
salary_type_cd : CE
salary_qty : MO
hazard_exposure_txt : ED
protective_equipment_txt : ED

Living_subject
administrative_gender_cd : CE
birth_time : TS
deceased_ind : BL
deceased_time : TS
multiple_birth_ind : BL
birth_order_nbr : INT
organ_donor_ind : BL

Material
form_cd : CE

Assigned_entity
position_cd : CE
primary_care_ind : BL

Certified_entity
recertification_time : TS

Place
mobile_ind : BL
addr : AD
directions_txt : ED
position_txt : ED
gps_txt : ST

Manufactured_material
lot_nm : ST
expiration_time : TS
stability_time : IVL<TS>

Non_Person_living_subject
taxonomic_classification_cd : CE
breed_cd : CE
strain_txt : ED
gender_status_cd : CE
euthanasia_ind : BL

Patient
confidentiality_cd : CE
very_important_person_cd : CE

Organization
addr : BAG<AD>
standard_industry_class_cd : CE

Account
nm : ST
currency_cd : CE
interest_rate_qty : RTO<MO,PQ>
allowed_balance_qty : IVL<MO>

Financial_act
net_amt : MO

Person
addr : BAG<AD>
marital_status_cd : CE
education_level_cd : CE
ambulatory_status_cd : CE
disability_cd : CE
living_arrangement_cd : CE
religious_affiliation_cd : CE
special_accommodation_cd : SET<CE>
race_cd : SET<CE>
ethnic_group_cd : SET<CE>

Working_list
ownership_level_cd : CE

Public_health_case
detection_method_cd : CE
transmission_mode_cd : CE
disease_imported_cd : CE

Patient_encounter
admission_source_cd : CE
referral_source_cd : CE
length_of_stay_qty : PQ
discharge_disposition_cd : CE
accident_cd : CE
birth_encounter_ind : BL
acuity_level_cd : CE
urgency_cd : CE
pre_admit_test_ind : BL
special_courtesies_cd : SET<CE>
valuables_desc : ED
valuables_location_desc : ED

Schedulable_resource
slot_size_increment_qty : PQ

Acts (Financial)

Acts (Clinical)

Infrastructure (Structured documents)

             HEALTH LEVEL 7
 REFERENCE INFORMATION MODEL
        VERSION 1.14 (RIM_0114)

Version is basis for second committee-level ballot of Version 3.  
It was released March 2002, and  reflects RIM changes through 
Harmonization on 03/07/2002

Billboard produced by:
Rochester Outdoor Advertising

Roles

Guarantor
credit_rating_cd : CE

Diagnostic_image
subject_orientation_cd : CE

Imaging_modality
pixel_intensity_relationship_cd : CE
spacial_resolution_qty : PQ
pixel_padding_qty : PQ

Query_ack
query_response_cd : CS
message_query_cd : CE
result_count_total : INT
result_count_current : INT
result_count_remaining : INT

Query_continuation
quantity : INT
start_result_nbr : INT

Table
rules : CS
cellspacing : ST
cellpadding : ST
summary : ST
width : ST
border : INT
frame : CS

Table_structure
halign : CS
char : ST
charoff : ST
valign : CS
local_id : ST

Table_column_structure
span : INT
width : ST

Table_cell
rowspan : INT
colspan : INT
abbr : ST
axis : ST
headers : SET<ED>
scope : CS

Link

Character_data
value : ST

Local_attr
name : ST
value : ST

Local_markup
ignore_cd : CS
descriptor : ST
render : ST

Link_html
title : ST
name : ST
href : ED
rel : SET<CE>
rev : SET<CE>

Entry
local_id : ST

0..1

0..*

contains
0..1

is_contained_in
0..*

Context_structure
local_id : ST

0..*

0..1

is_contained_in

0..*

contains

0..1

Infrastructure (Structured 
documents)

Infrastructure (Message 
control)

Enitites

Message Control

Financial_transaction
credit_exchange_rate_qty : RTO
debit_exchange_rate_qty : RTO
interest_rate_qty : RTO

Invoice_element
modifier_cd : CE
unit_qty : PQ
unit_price : RTO
factor_nbr : REAL
points_nbr : REAL
coverage_source_cd : CE
notify_subject_ind : BL

Financial_contract
payment_terms_cd : CE

Role_heirEntity_heir

Sort_control
element_name : ST
sequence_nbr : INT
direction_cd : CS

Query_spec
execution_and_delivery_time : TS
initial_qty : INT
initial_qty_cd : CE
message_query_cd : CE
modify_cd : CS
response_modality_cd : CS
response_priority_cd : CS
response_element_group_id : SET<II>

0..* 1

is_for

0..*

has

1

Relational_expression
element_name : ST
value : ST
relational_operator_cd : CS

Query_by_selection Selection_expression0..*1
is_for

0..*

has_expression

1

Logical_expression
relational_conjunction_cd : CS

1

0..*

has_left_side
1

is_lhs_for
0..*

1

0..*

has_right_side
1

is_rhs_for
0..*

Query_by_parameter

Parameter_list

Parameter
name : ST
id : II 0..* 0..1

is_parameter_of
0..*

has

0..1

0..1

0..*

may_contain 0..1

is_part_of

0..*

Parameter_item
value : ANY
semantics_txt : ST

Device_task
parameter_value : LIST<ANY>

Acknowledgement
type_cd : CS
note_txt : ED
error_detail_cd : CE
expected_sequence_nbr : INT

Message
accept_ack_cd : CS
application_ack_cd : CS
attachment_txt : ED
interaction_id : II
processing_cd : CS
processing_mode_cd : CS
profile_id : SET<II>
sequence_nbr : INT
version_id : ST

0..*

1

acknowledges
0..*

is_acknowledged_by
1

0..1

1

occurs_with
0..1

has 1

Query_event
query_id : II

Control_event
structure_type_id : II
response_cd : CS

0..1

0..*

is_communicated_as

0..1

has_payload

0..*

0..1

1

occurs_with

0..1

may_have 1

Act_relationship
type_cd : CS
inversion_ind : BL
context_control_cd : CS
sequence_nbr : INT
priority_nbr : INT
pause_qty : PQ
checkpoint_cd : CS
split_cd : CS
join_cd : CS
negation_ind : BL
conjunction_cd : CS

Act_context
level_cd : CE

Act
class_cd : CS
mood_cd : CS
id : SET<II>
cd : CD
negation_ind : BL
txt : ED
status_cd : SET<CS>
effective_time : GTS
activity_time : GTS
availability_time : TS
priority_cd : SET<CE>
confidentiality_cd : SET<CE>
repeat_nbr : IVL<INT>
interruptible_ind : BL
context_lock_ind : BL
independent_ind : BL
reason_cd : SET<CE>
language_cd : CE

0..*1

has_target

0..*

is_target_for

1

0..*1

has_source

0..*

is_source_for

1

1..*

0..*

originates_in_context_of

1..*

provides_context_for

0..*

Participation
type_cd : CS
function_cd : CD
context_control_cd : CS
sequence_nbr : INT
note_txt : ED
time : IVL<TS>
mode_cd : CE
awareness_cd : CE
signature_cd : CS
signature_txt : ED

0..* 1

for

0..*

has

1

Relationship_link
type_cd : CS
effective_time : IVL<TS>

Role
class_cd : CS
id : SET<II>
cd : CE
negation_ind : BL
addr : BAG<AD>
telecom : BAG<TEL>
status_cd : SET<CS>
effective_time : IVL<TS>
certificate_txt : ED
qty : RTO
position_nbr : LIST<INT>

0..*
1

has_as_participant

0..*

participates_in

1

0..*1

has_source

0..*

is_source_for

1

0..*1

has_target

0..*

is_target_for

1

Language_communication
language_cd : CE
mode_cd : CE
proficiency_level_cd : CE
preference_ind : BL

Attention_line
key_word_txt : ST
value : ST

Batch
name : ST
reference_control_id : II
batch_totals : SET<INT>
batch_comment : SET<ST>
transmission_count : INT

Entity
class_cd : CS
determiner_cd : CS
id : SET<II>
cd : CE
qty : SET<PQ>
nm : BAG<EN>
desc : ED
status_cd : SET<CS>
existence_time : IVL<TS>
telecom : BAG<TEL>
risk_cd : CE
handling_cd : CE
importance_status_txt : ED

0..*0..1

is_played_by

0..*

plays

0..1

0..*0..1

is_scoped_by

0..*

scopes

0..1

10..*

c ommunicates_with

1

used_by

0..*

Transmission
creation_time : TS
id : II
security : ST

0..*1

can_accompany

0..*

can_include

1

0..1

0..*

contains 0..1

is_contained_by

0..*

Communication_function
type_cd : CS
telcom : TEL

1..*

0..*

serves

1..*

served_by

0..*

1..*0..*

ex ecuted_by

1..*

executes

0..*

Managed_participation
id : SET<II>
status_cd : SET<CS>

Act_heir



RIM Class Diagram V2.03 –
March 2004

Observation
value : ANY
interpretationCode : SET<CE>
...

SubstanceAdministration
routeCode : CE
approachSiteCode : SET<CD>
doseQuantity : IVL<PQ>
rateQuantity : IVL<PQ>
...

Procedure
methodCode : SET<CE>
...

Supply
...

Diet
...

Container
capacityQuantity : PQ
heightQuantity : PQ
diameterQuantity : PQ
capTypeCode : CE
separatorTypeCode : CE
...

Access
approachSiteCode : CD
...

Device
manufacturerModelName : SC
softwareName : SC
localRemoteControlStateCode : CE
...

Employee
jobCode : CE
jobTitleName : SC
jobClassCode : CE
salaryTypeCode : CE
salaryQuantity : MO
...

LivingSubject
administrativeGenderCode : CE
birthTime : TS
deceasedInd : BL
deceasedTime : TS
multipleBirthInd : BL
...

Material
formCode : CE

LicensedEntity
recertificationTime : TS

Place
mobileInd : BL
addr : AD
directionsText : ED
...

ManufacturedMaterial
lotNumberText : ST
...

NonPersonLivingSubject
...

Patient
...

Organization
...

Account
balanceAmt : MO
currencyCode : CE
...

Person
addr : BAG<AD>
maritalStatusCode : CE
educationLevelCode : CE
raceCode : SET<CE>
disabilityCode : SET<CE>
livingArrangementCode : 
...

WorkingList
owner shi pLevelCode : CE

PublicHealthCase
detectionMethodCode : CE
...

PatientEncounter
preAdmitTestInd : BL
admissionReferralSourceCode : CE
lengthOfStayQuantity : PQ
dischargeDispositionCode : CE
specialCourtesiesCode : SET<CE>
...

DiagnosticImage
subjectOrientationCode : CE

FinancialTransaction
amt : MO
...

InvoiceElement
modifierCode : SET<CE>
unitQuantity : RTO<PQ,PQ>
unitPriceAmt : 
RTO<MO,PQ>
...

FinancialContract
paymentTermsCode : CE

DeviceTask
parameterValue : LIST<ANY>

ManagedParticipation
...

ActRelationship
typeCode : CS
inversionInd : BL
contextControlCode : CS
contextConductionInd : BL
sequenceNumber : INT
priorityNumber : INT
pauseQuantity : PQ
checkpointCode : CS
splitCode : CS
joinCode : CS
negationInd : BL
...

Act
classCode : CS
moodCode : CS
id : SET<II>
code : CD
negationInd : BL
derivationExpr : ST
title : ST
text : ED
statusCode : SET<CS>
effectiveTime : GTS
activityTime : GTS
availabilityTime : TS
priorityCode : SET<CE>
confidentialityCode : SET<CE>
repeatNumber : IVL<INT>
interruptibleInd : BL
levelCode : CE
...

0. . n1

inboundRelat ionship

0. . n

t arget

1

0. . n1

out boundRelat ionship

0. . n

source

1

Participation
typeCode : CS
functionCode : CD
contextControlCode : CS
sequenceNumber : INT
negationInd : BL
noteText : ED
time : IVL<TS>
modeCode : CE
awarenessCode : CE
signatureCode : CE
...

0. . n
1

0. . n
1

RoleLink
...

Role
classCode : CS
id : SET<II>
code : CE
negationInd : BL
addr : BAG<AD>
telecom : BAG<TEL>
statusCode : SET<CS>
effectiveTime : IVL<TS>
...

0. . n
1

0. . n
1

0. . n1

out boundLink

0. . n

source

1

0. . n1

inboundLink

0. . n

t arget

1

LanguageCommunication
languageCode : CE
modeCode : CE
...

Entity
classCode : CS
determinerCode : CS
id : SET<II>
code : CE
quantity : SET<PQ>
name : BAG<EN>
desc : ED
statusCode : SET<CS>
existenceTime : IVL<TS>
...

0. . n0. . 1

playedRole

0. . n

player

0. . 1

0. . n0. . 1

scop edRole

0. . n

scoper

0. . 1

10..n 10..n

ControlAct

Acts          
Entity

Role

Rel.
Link Participation Act

Rel’ship



Core concepts of RIM
Every happening is an Act

Procedures, observations, medications, supply, 
registration, etc.

Acts are related through an ActRelationship
composition, preconditions, revisions, support, etc.

Participation defines the context for an Act
author, performer, subject, location, etc.

The participants are Roles
patient, provider, practitioner, specimen, specimen, etc.

Roles are played by Entities
persons, organizations, material, places, devices, etc.



RIM Core Classes

1

0..*

plays

1

0..*

scopes

0..*

1 0..*

1
EntityEntity ParticipationParticipation ActAct

Procedure
Observation
Patient Enc’nt’r
Substance Adm
Supply
Referral
Financial act
Working list
Contract

Organization
Living Subject
Person
Material
Place

Patient
Employee
Assigned Entity
Certified Entity
Guarantor
Access

RoleRole



Relations and 
Participants

• Encounter
•Sub-Acts
•Reference Range
•Definition
•Precondition
•Transportation
•Account
•Diagnosis
•Reason

•Author
•Responsible Party
•Attender
•Patient
•Performer
•Location
•Specimen
•Administered Product



Act_Relationship

Association between two acts.
From simple groupings of acts to 
complex associations such a timed 
action plans.
Examples: 

inFulfillmentOf [an order]
componentOf [an encounter]

AR!



Participation

P!
Describes the involvement of an 
entity in an act.
The entity is playing a role
(Joe Smith plays doctor). 
The role participates in an act.   
Examples: 

Author [of an order]
(Ordering Doctor)
Admitter [of an encounter]
(Admitting Doctor)



Roles: Played and 
Scoped”

Joe Smith

Doctor

Downtown
Hospital

Plays

Scoped
By

Patient

Uptown 
Hospital

Plays

Scoped
By



Entity

The Person, Place, or Thing that it is all about.
However, an entity could be an organization.
It could be a non-person living thing

We use entity to capture information about
the party who plays the role, and, 
Playing or scoping that role, participates
in the act.



Entity

class_cd : CC
determiner_cd : CS
status_cd : CS
cd: CE

Role

class_cd : CS
effective_time : IVL<TS>
cd: CE

Participation

type_cd : CS
time : IVL<TS>
status_cd : CS

Act

class_cd : CC
mood_cd : CS
status_cd : CS
Cd: CD
effective_time : GTS

1

0..* 1

0..*

1

0..*

RIM Core Attribute Value 
Sets

Entity
Class Code

•• Living SubjectLiving Subject
•• PersonPerson
•• OrganizationOrganization
•• MaterialMaterial
•• PlacePlace
•• ......

Role
Class Code

•• PatientPatient
•• ProviderProvider
•• EmployeeEmployee
•• SpecimenSpecimen
•• PractitionerPractitioner
•• ......

Participation
Type Code

•• PerformerPerformer
•• AuthorAuthor
•• WitnessWitness
•• SubjectSubject
•• DestinationDestination
•• ......

Act
Mood Code

•• DefinitionDefinition
•• IntentIntent
•• OrderOrder
•• EventEvent
•• CriterionCriterion
•• ......

Act
Class Code

•• ObservationObservation
•• ProcedureProcedure
•• SupplySupply
•• MedicationMedication
•• FinancialFinancial
•• ......

Entity
Determiner
Code

•• KindKind
•• InstanceInstance
•• (Qualified(Qualified

Group)Group)

1

0..*

plays

scopes



HL7 V3 Message Design

RIM

Account
name : ST
balanceAmt : MO
currencyCode : CE
interestRateQuantity : RTO<MO,PQ>
allowedBalanceQuantity : IVL<MO>

DeviceTask
parameterValue : LIST<ANY>

DiagnosticImage
subjectOrientationCode : CE

Diet
energyQuantity : PQ
carbohydrateQuantity : PQ

FinancialContract
paymentTermsCode : CE

FinancialTransaction
amt : MO
creditExchangeRateQuantity : REAL
debitExchangeRateQuantity : REAL

InvoiceElement
modifierCode : SET<CE>
unitQuantity : RTO<PQ,PQ>
unitPriceAmt : RTO<MO,PQ>
netAmt : MO
factorNumber : REAL
pointsNumber : REAL

ManagedParticipation
id : SET<II>
statusCode : SET<CS>

Observation
value : ANY
interpretationCode : SET<CE>
methodCode : SET<CE>
targetSiteCode : SET<CD>

PatientEncounter
preAdmitTestInd : BL
admissionReferralSourceCode : CE
lengthOfStayQuantity : PQ
dischargeDispositionCode : CE
specialCourtesiesCode : SET<CE>
specialAccommodationCode : SET<CE>
acuityLevelCode : CE

Procedure
methodCode : SET<CE>
approachSiteCode : SET<CD>
targetSiteCode : SET<CD>

PublicHeal thCase
detectionMethodCode : CE
transmissionModeCode : CE
diseaseImportedCode : CE

SubstanceAdministration
routeCode : CE
approachSiteCode : SET<CD>
doseQuantity : IVL<PQ>
rateQuantity : IVL<PQ>
doseCheckQuantity : SET<RTO>
maxDoseQuantity : SET<RTO>
substitutionCode : CE

Supply
quantity : PQ
expectedUseTime : IVL<TS>

W orkingList
ownershipLevelCode : CE

Container
capacityQuantity : PQ
heightQuantity : PQ
diameterQuantity : PQ
capTypeCode : CE
separatorTypeCode : CE
barrierDeltaQuantity : PQ
bottomDeltaQuantity : PQ

Device
manufacturerModelName : SC
softwareName : SC
localRemoteControlStateCode...
alertLevelCode : CE
lastCalibrationTime : TS

LivingSubject
administrativeGenderCode : CE
birthTime : TS
deceasedInd : BL
deceasedTime : TS
multipleBirthInd : BL
multipleBirthOrderNumber : INT
organDonorInd : BL

ManufacturedMaterial
lotNumberText : ST
expirationTime : IVL<TS>
stabilityTime : IVL<TS>

Material
formCode : CE

NonPersonLivingSubject
strainText : ED
genderStatusCode : CE

Organization
addr : BAG<AD>
standardIndustryClassCode : CE

Person
addr : BAG<AD>
maritalStatusCode : CE
educationLevelCode : CE
raceCode : SET<CE>
disabilityCode : SET<CE>
livingArrangementCode : CE
religiousAffiliationCode : CE
ethnicGroupCode : SET<CE>

Place
mobileInd : BL
addr : AD
directionsText : ED
positionText : ED
gpsText : ST

Access
approachSiteCode : CD
targetSiteCode : CD
gaugeQuantity : PQ

Employee
jobCode : CE
jobTitleName : SC
jobClassCode : CE
salaryTypeCode : CE
salaryQuantity : MO
hazardExposureText : ED
protectiveEquipmentText : ED

LicensedEntity
recertificationTime : TS

Pat ient
confidentialityCode : CE
veryImportantPersonCode : CE

ActRelationship
typeCode : CS
inversionInd : BL
contextControlCode : CS
contextConductionInd : BL
sequenceNumber : INT
priorityNumber : INT
pauseQuantity : PQ
checkpointCode : CS
splitCode : CS
joinCode : CS
negationInd : BL
conjunctionCode : CS
localVariableName : ST
seperatableInd : BL

Act
classCode : CS
moodCode : CS
id : SET<II>
code : CD
negationInd : BL
derivationExpr : ST
text : ED
statusCode : SET<CS>
effectiveTime : GTS
activityTime : GTS
availabilityTime : TS
priorityCode : SET<CE>
confidentialityCode : SET<CE>
repeatNumber : IVL<INT>
interruptibleInd : BL
levelCode : CE
independentInd : BL
uncertaintyCode : CE
reasonCode : SET<CE>
languageCode : CE

0..n

1

outboundRelationship

0..n

source1

0..n

1

inboundRelationship
0..n

target

1

LanguageCommunication
languageCode : CE
modeCode : CE
proficiencyLevelCode : CE
preferenceInd : BL

Participation
typeCode : CS
functionCode : CD
contextControlCode : CS
sequenceNumber : INT
negationInd : BL
noteText : ED
time : IVL<TS>
modeCode : CE
awarenessCode : CE
signatureCode : CE
signatureText : ED
performInd : BL
substitutionConditionCo...

0..n

1

0..n

1

Entity
classCode : CS
determinerCode : CS
id : SET<II>
code : CE
quantity : SET<PQ>
name : BAG<EN>
desc : ED
statusCode : SET<CS>
existenceTime : IVL<TS>
telecom : BAG<TEL>
riskCode : CE
handlingCode : CE

1

0..n

1

0..n

RoleLink
typeCode : CS
effectiveTime : IVL<TS>

Role
classCode : CS
id : SET<II>
code : CE
negationInd : BL
addr : BAG<AD>
telecom : BAG<TEL>
statusCode : SET<CS>
effectiveTime : IVL<TS>
certificateText : ED
quantity : RTO
positionNumber : LIST<INT>

0..n

1

0..n

1
0..n0..1

playedRole
0..n

player

0..1

0..n
0..1

scopedRole
0..n

scoper
0..1

0..n

1

outboundLink 0..n

source1

0..n

1
inboundLink0..n

target1

HMD

Design Information Model

D-MIM

R-MIM



PHIN 
Logical Data Model

The PHIN-LDM provides a common point of reference 
for databases and applications within the domain of 
public health



Goals of PHIN-LDM 1.0

It is a Logical Data Model for Public Health
based on incremental refinements and extensions 
to the current NBS LDM V1.1.
Includes concept modeling required by NBS, 
STARRS, PVS, Outbreak Management and Rash 
Surveillance. The focus is on moving all systems 
forward to a consistent model, rather then 
absorbing inconsistent models. 
Provides a target for new areas and domains, and 
thus will be extendable and shareable with 
concepts required by additional projects 



Goals of PHIN LDM 1.0

Is consistent with the HL7 V3 development 
framework; uses the HL7 ANSI standard 
Reference Information Model (RIM), data 
types, and vocabulary. 
Does not address physical database 
modeling, does not model to, or provide 
specific behavior for any existing physical 
schema. 



Adaptation to Change
“Living” document
Will ALWAYS be under revision

Versions approx bi-annually
Technical corrections as needed

Establish stakeholder active participation
Feed forward through HL7 PHER (Public Health and 
Emergency Response)
PHIN Data Model stakeholder group



The PHIN-LDM V1.0 is

consistent with the HL7 RIM V2.03, 
includes only those classes that are needed for 
public health
extends the RIM with public health classes and 
attributes, specifically to handle nationally notifiable
conditions, and syndromic surveillance, 
bioterrorism response related health related 
activities.



HL7 RIM based means 
that:

The LDM “backbone” classes directly correspond to 
core classes in the HL7 RIM. 
Not all RIM backbone classes are represented
Classes not pertaining to public health are omitted.
Data types are limited to those required to express 
public health concepts.



PHIN-LDM Backbone

Entity
(from Entities)

Entity Role
(from EntityRoles)

0.. 1

0..n

0.. 1

0..n

plays

0.. 1

0..n

0.. 1

0..n

scopes

ActParticipation
(from ActParticipations)

0..1 0..n0..1 0..n

participation

0..n

0..1

0..n

0..1

participatesIn

Act
(from Acts)

10..n 10..n

participatingAct ActR elationship
(from Acts)1

0..n
1

0..n

source

0..n 10..n 1

t arget



PHIN-LDM V1.0 Banner

EthnicGroup

ID : Integer
Entity _ID : Integer
ethnicGroupCode : CV

PK(ID)
FK(Entity _ID) : Entity

(f rom Ent it y Special izations)

Race

ID : Integer
Entity _ID : Integer
raceCode : CV

PK(ID)
FK(Entity _ID) : Entity

(f rom Ent it y Special izations)

ENXP

ID : Integer
EN_ID : Integer
partTy pe : CS
name : String

PK(ID)
FK(EN_ID) : Entity Name

(from Datatypes)

ADXP

ID : Integer
AD_ID : Integer
partTy pe : CS
addres s : String

PK(ID)
FK(AD_ID) : Entity Address

(from Datatypes)

Entity RoleEmploy ee

ID : Integer
jobCode : CV
jobClassCode : CV
hazardExposureText : String
protectiv eEquipm entText : String
jobTitleNam e : String

PK(ID)
FK(ID) : Entity Role

(from EntityRole Specializations)

Person

ID  : Integer
admin istrativ eGenderCode : CV
bir thTime : TS
deceasedInd : Boolean
deceasedTim e : TS
multip leBirthInd  : Boolean
multip leBirthOrderNumber : Integer
organDonorInd  : Boolean
maritalStatus Code : CV
educationLev e lC ode : CV
liv ingArrangementCode : CV
rel igious Aff liationCode : CV
disabili ty Code : CV
ethnic ity GroupIndicator : CV

PK(ID )
FK(ID ) : Entity

(f rom Ent it y S pecializati ons)

1

0..n

1

0..n

ethnicGroup

10..n 10..n

raceCode

NonPersonLiv ingSubjec t

ID : Integer
admin ist rativ eGenderCode : CV
birthTime : TS
deceasedInd : Boolean
deceasedTime : TS
multip leB irthInd : Boolean
multip leB irthOrderNumber : Integer
organD onorInd : Boolean
stra inText : String
genderStatusCode : CV

PK(ID)
FK(ID) : Entity

(from Entity Specializations)

Organization

ID : Integer
standardIndustry ClassCode : CV

PK(ID)
FK(ID) : Entity

(from Entity Specializations)

Place

ID : Integer
mobileInd : Boolean
directionsText : String
positionText : String
gpsText : String

PK(ID)
FK(ID) : Entity

(from Entity Specializations)

C onta iner

ID : Integer
f ormC ode : CS
lo tNumberText : Stri ng
ex pirationTime : IVL<TS>
stabil ity Time : IVL<TS>
capac ity Quantity  : PQ
heightQuantity  : PQ
diameterQuantity  : PQ
capTy peCode : CV
separa torTy peCode : C V
barrierDeltaQuantity  : PQ
bottomDeltaQuantity  : PQ

PK(ID)
FK(ID) : Entity

(from Entity Specializations)

Dev ice

ID : Integer
f ormCode : CV
lotNumberText : String
expirationTime : IVL<TS>
stability Time : IVL<TS>
alertLev elCode : CV
lastCalibrationTime : TS
manuf acturerModelName : String
sof twareName : String
localRemoteControlStateCode : CV

PK(ID)
FK(ID) : Entity

(from Entity Specializations)

Group

ID : Integer

PK(ID)
FK(ID) : Entity

(f rom Ent it y Special izations)

Material

ID : Integer
f ormC ode : CV
lo tNumberTex t : Stri ng
ex pirationTim e : IVL<TS>
stabil ity Time : IVL<TS>

PK(ID)
FK(ID) : Entity

(f rom Ent it y Specializations)

Entity Name

ID : Integer
Entity _ID : Integer
useCode : CS
v alidTime : IVL<TS>
triv ialName : String

PK(ID)
FK(Entity _ID) : Entity

(from Datatypes)

0..n1 0..n1

parts

Entity Telecom

ID  : Integer
Enti ty _ID  : Integer
Enti ty Role_ID : Integer
us eC ode : CS
v al idTime : IVL<TS>
addres s : String

PK(ID )
FK(Enti ty _ID ) : Entity
FK(Enti ty Role_ID) : Enti ty Ro le

(from Datatypes)

Entity Address

ID : Integer
Entity _ID : Integer
Entity Role_ID : Integer
useCode : CS
v alidTime : IVL<TS>
simpleAddress : String

PK(ID)
FK(Entity _ID) : Entity
FK(Entity Role_ID) : Entity Role

(from Datatypes)

1 0..n1 0..n

parts

Value

ID : Integer
ty pe : CS
v alueTS : TS
v alueTSEnd : TS
v alueString : String
v alueNumerator : Integer
v alueDenominator : Integer
v alueNumeratorUnits : CS
v alueDenominatorUnits : CS
v alueCV : CV
v alueImage : Image
v alueInteger : Integer
v alueReal : Real
isNull : Boolean
v alueNullFlav or : CS

PK(ID)
FK(ID) : Act

(from Act Specializations)

Enti ty Ro le

ID : Integer
play er_ID : Integer
scoper_ID : Integer
Entity RoleHx_ID : Integer
classCode : CS
code : CV
statusCode : CS
ef f ectiv eTime : IVL<TS>
quantity  : RTO
certif icateText : String
conf identiality Code : CV
recertif icationTime : TS

PK(ID)
FK(play er_ID) : Entity
FK(scoper_ID) : Entity
FK(Entity RoleHx_ID) : Entity Role

(from EntityRoles)

1
0..1

1

+isa 0..1

id

0..1

0..n

0..1

0..n

telecom

1

0..n

+hasHx
1

EntityRoleHx

+isHx

0..n

0..n

0..1

0..n

0..1

addr

Entity

ID  : Integer
class Code : C S
id : II
Enti ty Hx _ID : Entity
sta tusC ode : CS
determinerC ode : CS
code : C V
quanti ty  : Integer
desc : Stri ng
ex istenceTim e : IVL<TS>
ris kC ode : CV
handl ingCode : C V

PK(ID )
FK(Enti ty Hx _ID) : En tity

(from Entities)0..1

1

+isa

0..1

1

id

0..1

1

+isa

0..1

1id

0..1

1

+isa

0..1

1

id

0..1

1

+isa

0..1

1

id

0..1

1

+isa

0..1

1

id

0..1

1

+isa

0..1

1

id

0..1

1

+isa

0..1

1

id

0..1

1

+isa

0..1

1

id

0..n

1

0..n

1

name

0..n

0..1

0..n

0..1

telecom

1 0..1+hasHx 1

EntityHx

+isHxf or
0..1

0..n

0..1

+isPlay edBy
0..n

+play s

0..1

plays

0..n

0..1

+isScopedBy
0..n

+s copes
0..1

scopes

1

0..n

1

0..n

addr

ActRelationship

source_ID : Integer
target_ID : Integer
sourceClassCode : CS
targetClassCode : C S
ty peCode : CS
sequenceNumber : In teger
inv ersionInd : Boolean
negationInd : Boolean

PK(source_ID, target_ID)
FK(source_ID) : Act
FK(target_ID) : Act

(from Acts)

SubstanceAdministration

ID : Integer
routeCode : CV
doseQuantity  : IVL<PQ>
rateQuantity  : IVL<PQ>

PK(ID)
FK(ID) : Act

(from Act Specializations)

Procedure

ID : Integer
methodCode : CV
approachSiteCode : CV
targetSiteCode : CV

PK(ID)
FK(ID) : Act

(from Act Specializations)

PatientEncounter

ID  : Integer
admis sionR ef erralSourceCode : CV
lengthOf Stay Quantity  : PQ
dischargeDispositi onCode : CV
ac uity Lev elCode : CV

PK(ID )
FK(ID ) : Act

(from Act Specializations)

Ref erral

ID : Integer

PK(ID)
FK(ID) : Act

(from Act Specializations)

Inv estigation

ID : Integer
mmwrWeek : Integer
mmwrYear : Integer
reportingStateCode : CV
reportingCounty Code : CV
caseJurisdictionCode : CV
notif icationId : String
personLocalId : String
inv estigationLocalId : String
conditionCodeText : String
dateReportedPHC : TS
dateReportedCDC : TS
caseClassStatusCode : CV

PK(ID)
FK(ID) : Act

(from Act  S pecializations)

Document

ID : Integer
setId : II
v ersionNumber : Integer
completionCode : CV
storageCode : CV
copy Time : TS

PK(ID)
FK(ID) : Act

(from Act Specializations)

Transportation

ID : Integer

PK(ID)
FK(ID) : Act

(from Act Specializations)

Observ ation

ID : Integer
interpretationCode : CV
methodCode : CV
targetSiteCode : CV
deriv ationExpression : ST

PK(ID)
FK(ID) : Act

(from Act Specializations)

0..n

1

0..n

1

value

Public HealthCase

ID : Integer
interpretationCode : CV
detectionMethodCode : CV
transmissionMethodCode : CV
diseaseImportedCode : CV
methodCode : CV
caseOutcomeCode : CV
dxDate : TS
hospitalizedInd : Boolean
primary OccupationC ode : CV
ageReported : PQ
ageCategory Code : CV
educationLev elCode : CV
numberAdultsInHous e : Integer
numberChilderInHouse : Integer

PK(ID)
FK(ID) : Act

(f rom Act  Specializations)

0..n

1

0..n

1

value

ActParticipation

ID : Integer
participatingAct_ID : Integer
Entity Role_ID : Integer
participatingEntity _ID : Integer
ActParticipationHx_ID : Integer
ty peCode : CS
f unctionCode : CS
participationTime : IVL<TS>
statusCode : CS

PK(ID)
FK(ParticipatingEntity _ID) : Entity
FK(ActParticiaptionHx_ID) : ActParticipation
FK(participatingAct_ID) : Act
FK(Entity Role_ID) : Entity Role

(from ActParticipations)

0..1

0..n

+participatesIn0..1

+participatingRole0..n

participatesIn

0..n

0..1
+actParticipation

0..n
+participatingEntity

0..1
participation

Notif ication

ID : Integer

PK(ID)
FK(ID) : Act

(from Act Specializations)

Outbreak

ID : Integer
numberOf Cases : Integer

PK(ID)
FK(ID) : Act

(from Act Specializations)

II

ID : Integer
root : String
ex tens ion : String
as signingAuthority Name : String
v al idTime : IVL<TS>

PK(root, extension)
FK(ID) : Entity
FK(ID) : ActParticipa tion
FK(ID) : Entity Role
FK(ID) : Act

(from Datatypes)

0..n

1

+isIIf or
0..n

+hasII

1

id

0..n

1

+isIIf or
0..n

1

id

0..n

1

0..n

1

id Supply

ID : Integer
quantity  : PQ

PK(ID)
FK(ID) : Act

(from Act Specializations)

Diet

ID : Integer
quantity  : PQ
energy Quantity  : PQ
carbohy drateQuantity  : PQ

PK(ID)
FK(ID) : Act

(f rom Act  S pecializations)

Inte rv iew

ID : Integer

PK(ID)
FK(ID) : Act

(f rom Act  Special izations)

Alert

ID : Integer

PK(ID)
FK(ID) : Act

(f rom Act  S pecial izations)

Summary Notif ication

ID : Integer

PK(ID)
FK(ID) : Act

(from Act Specializations)

Act

ID : Integer
classCode : CS
ActHx_ID : Integer
statusCode : CS
moodCode : CS
code : CV
title : String
text : String
ef f ectiv eTime : IVL<TS>
conf identiality Code : CV
repeatNumber : IVL<INT>
reasonCode : SET<CV>

PK(ID)
FK(ActHx_ID) : Act

(from Acts)

0..n
1

0..n
1

source

1
0..n

1
0..n target

1
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1
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1
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1
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1
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1
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id
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1
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0..1

id

1

0..1

1
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id

WorkList

ID : Integer

PK(ID)
FK(ID) : Act

(from Act Specializations)

1

0..1

1

+isa

0..1

id



Future Upkeep
Changes to the model

The PHIN-LDM will ALWAYS be under revision

Releases
Versions approx bi-annually
Technical corrections as needed



Evolving the PHIN-LDM
The current edition is a starting point, not a stopping point.

Input from states and other stakeholders is required to refine 
and further develop the PHIN LDM.

CDC will establish a process to
Evolve the model 

gather input from stakeholders for future modeling needs
Establish stakeholder active participation

• Feed forward to HL7 through HL7 PHER SIG (Public Health and 
Emergency Response)

• “Local” PHIN Data Model stakeholder group
– Details TBD

We are early in this process and value your input
How best to gather requirements and incorporate
How to be dynamic to state requirements



RIM/PHIN-LDM 
Harmonization

The PHIN-LDM needs to become consistent with 
the HL7 RIM on an ongoing basis and the PHIN 
data modeling efforts need to feed into the HL7 
ballot process. 

Evolution occurs two ways
Local (Public Health) modeling brought forward to 
HL7
HL7 changes harmonized to PHIN LDM



Material Things

http://www.cdc.gov/phin/data_models/index.htm

PHIN-LDM 1.0 User Guide.pdf
PHIN-LDM 1.0 Rose Model.mdl
PHIN-LDM 1.0 Web Browsable Rose Model.zip

http://www.hl7.org
http://www.hl7.org/v3ballot/html/index.htm

RIM 2.04
Latest Version 3 Standards, Ballots, Specs, DSTUs



Additional Issues for Enabling 
the Environmental Public 
Health Tracking Network

Aligning to a common model does not address all the 
requirements for interoperability.



Data Type Specification
Historically DT were considered “formats” for character 
strings

External representation vs Internal meaning
Constraints applied to character strings

COBOL/Basic/PL1 perspective

Computer Science now recognizes datatypes as the 
‘foundation
for machine-medicated meaning’

Carefully defined semantics
Clearly specified type-specific operations



Binding to Concept-Based 
Terminologies

Vocabulary Requirements:
Use established terminologies, e.g., SNOMED, LOINC, as 
much as practical.
Create a mechanism to define the subset of a terminology 
used in a particular situation.
Understand the need to pull concepts from multiple 
vocabularies.

Therefore, key vocabulary notions need to be 
addressed

Domain, Realm/Context, Coding System, Concept Code, 
Value Set
Defining a collection of code sets is not sufficient.



Process and Tools
Alignment to a model has no meaning, unless 
we define how will take place.
Tooling will be needed to support the migration 
of current data structures and the development 
of new ones.
Implementations must also address issues of 
data movement, security, and confidentiality.



Questions ?

Mead Walker
E: dmead@comcast.net
T: (610) 518-6259
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