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Standard Practice for

an Object-Oriented Model for Registration, Admitting,
Discharge, and Transfer (RADT) Functions in Computer-
Based Patient Record Systems

This standard is issued under the fixed designation E 1715; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonejf indicates an editorial change since the last revision or reapproval.

1. Scope 2.2 ANSI Standard:

1.1 This practice is intended to amplify Guide E 1239 and to ANSI X3.172 Dictionary of Information Systerhs
complement Guide E 1384 by detailing the objects that make 2-3 |EEE Standard: _
up the reservation, registration, admitting, discharge, and IEEE 1157.1 Trial Use S.tandard for Healthcare Information
transfer (RADT) functional domain of the computer-based _ Interchange—Information Modelling (6 June 1994)
record of care (CPR). As identified in Guide E 1239, this 24 Other Document:
domain is seminal to all patient record and ancillary system HL-7 v2.2 Data Communication Standard
functions, including messaging functions used in telecommuf3
nications. For example, it is applicable to clinical laboratory i ,
information management systems, pharmacy information man- 3-1 General terms are defined in ANSI X3.172.
agement systems, and radiology, or other image management,3-2 Definitions of Terms Specific to This Standard:
information management systems. The object model terminol- 3-2.1 functional domair—that area of activity that encom-
ogy is used to be compatible with other national and internaP2sses a given function. _ (HL-7,v2.2)
tional standards for health care data and information systems 3-2-2 health care domais-that functional domain encom-
engineering or telecommunications standards applied to healff2SSing all aspects of the delivery of health care, both preven-
care data or systems. This practice is intended for thosiv€ and corrective, to patients, and the management of
familiar with modeling concepts, system design, and imple/€sources enabling that care to be delivered(HL-7, v2.2)
mentation. It is not intended for the general computer user or ag Background
an initial introduction to the concepts.

. Terminology

4.1 Object Representation of RADT Processésuide
2. Referenced Documents E 1239 provides the experiential background of the functions
21 ASTM Standards: in RADT. These functions are common to all systems that deal

E 1238 Specification for Transferring Clinical ObservationsWith patient data. The minimal essential data elements for
Between Independent Computer Systéms RADT were identified and characterized partly in Guide

E 1239 Guide for Description of Reservation/Registration-E 1239. Table 1 of that guide identifies a logical data structure
Admission, Discharge, Transfer (RADT) Systems for Au_for the data elements, but it does not relate these elements to

tomated Patient Care Information Systéms constituent “entities” or “objects” in the sense that they are
E 1384 Guide for Description for Content and Structure of70W Used in analysis. Entity-relationship modeling is one
an Automated Primary Record of Care major technique use(_i)6 to establish the conceptual “things”
E 1633 Specification for Coded Values Used in Computer@nd their relationships involved in this overall functional
Based Patient Recdtd domain. “Objects’(2, 3) is another term for these things, and
E 1639 Guide for Functional Requirements of Clinical the object concept involves very specific characteristics asso-
Laboratory Information Management Systéms ciated with a defined object such as encapsulation and inher-
E 1744 Guide for a View of Emergency Medical Care in the/fance. Common ground exists between entity and object
Computer-Based Patient Recdrd representations of models. However, the object terminology is

F 1629 Guide for Establishing and/or Operating Emergency

Medical Services Management Information Systems

2 Available from American National Standards Institute, 11 W. 42nd St., 13th
Floor, New York, NY 10036.

1 This practice is under the jurisdiction of ASTM Committee E-31 on Healthcare  “ Available from |IEEE, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ
Informatics and is the direct responsibility of Subcommittee E31.19 on Computer08855-1331.

—Based Patient Record Content and Structure. 5 Available from Health Level Seven, 900 Victors Way, Suite 122, Ann Arbor, MI
Current edition approved Jan. 10, 1999. Published March 1999. Originally48108.
published as E 1744-95. Last previous edition E 1744-95. 8 The boldface numbers in parentheses refer to the list of references at the end of
2 Annual Book of ASTM Standardgol 14.01. the standard.
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TABLE 1 Data Element Datatypes Control (see Guide E 1744). This RADT object model practice

Type Standard Tag/ extends those data elements already defined in Guide E 1384
Mnemonic and Specification E 1633 by associating them with common

Name Name RADT objects, as defined here, that form the basis for a
nurber aurh predictable system behavior for trauma data. The behavior of
Datetime Dtm clinical data will be defined subsequently in following stan-
Signature Sig dards.
Text Text H H H H
Quantity oy 4.3 Relationships to Other System3his practice also

identifies those objects in the RADT functional domain that are
required by clinical laboratory information management sys-
still evolving into a clearly established dictionary associatedems (CLIMS) (Guide E 1639), radiology information systems
with object modeling at the analysi&), design(3), and  (RIS), and other ancillary systems. This model also forms the
implementatior(3) levels of information systems engineering. core for a basic ambulatory record system, and specialized
4.1.1 At the analysis level, which is most relevant tovariants, in support of clinical specialties in medicine and
implementation-independent standards creation, the static levgentistry. The object models for these ancillary and specialized
is first in importance since it identifies the involved objects andcomputer-based patient record (CPR) systems are defined in
their static characteristics, such as definitions, relationshipsther standards that constitute the “family of models” that
and inheritance. Subsequently, the service/messages comnuxiend the RADT function.
nication properties constitute the second level of importance,
because they specify the dynamics of system behavior. How?- Significance and Use
ever, messages are more difficult to define since system 5.1 RADT Object Model as a Basis for Communicatien
behavior patterns are more complex. This secondary domaifihe RADT object model is the first model used to create a
also involves the telecommunications aspects that are the focaemmon library of consistent entities (objects) and their
of other standards bodies. Because of the distributed anaktributes in the terminology of object analytical models as
networked architectures of the newest systems, telecommunrépplied to the health care domain. These object models can be
cations may be of prime importance in qualifying the defini-used to construct and refine standards relating to health care
tions of system behavior identified in Guide E 1239. For all ofinformation and its management. Since the RADT object
these reasons, it is of special importance to initially establish amodel underpins the design and implementation of specific
object-oriented static model for the RADT functional domainsystems, it provides the framework for establishing the sys-
that can be the basis for definitions of health care datéematics of managing observations made during health care.
management and standards setting and serve as a foundatibime observations recorded during health care not only become
for modeling telecommunications standards. the basis for managing an individual's health care by practi-
4.1.2 While this practice was being developed, a jointtioners but are also used for research and resource manage-
working group (JWG) on data modeling of the then Americanment. They define the common language for abstracting and
National Standards Institute (ANSI) Healthcare Informaticscodifying observations. The inconsistency and incompleteness
Standards Planning Panel (HISPP), now Health Informaticef the data recorded in paper records is well known and has
Standards Board, began work on a common data model (CDM)een noted by the Institute of Medicine’s stu@y. The ability
for the health care information domain. A JWG data modelingto build the recommended CPR begins with RADT, as noted in
convention document (IEEE 1157.1) guides the conventions tGuide E 1239. A more detailed specification of the RADT
be used, and this practice reflects those conventions as they gmocess and its specific functional domain shall begin with a
currently known. It is intended that this practice contribute toformal model. Furthermore, following agreement on the initial
establishing the RADT core of the CDM. The exact boundariesnodel, that model shall evolve as knowledge accumulates and
of the RADT functional domain have not yet been agreed orthe initial view of the health care domain extends to other
formally. The objects included here are those that involve dataocial and psychologic processes that link health care with
generally associated with administrative and demographiother functional domains of society. The management of
functions in patient care but that may also be linked with othetifelong cases of care, such as those of birth defects in
functional domains involved with health care. newborns, will involve interactions with social work and
4.2 Inclusion of Emergency Medical Systems Functiens educational functional domains of experience. It has been
This practice also takes note of the recent work of therecognized for some tim) that a “health care team,” in the
emergency medical systems (EMS) standards ASTM Subconbroader sense, is involved in dealing with these complex cases.
mittee F30.03.03 on Data Management Systems in defining thEhe RADT model is the core to linking these functional
pre-hospital and associated emergency room data (Guiddomains together in a transparent way. For that reason, the
F 1629) required for emergency medical service system marebject terminology is used to enable the most global view and
agement. The hospital and emergency room data are a subsetafrnacular that will facilitate communication among technical
that identified in Guide E 1384 and is consistent with thespecialties that participate in managing some aspect of health
statement of Steen and Di¢k) that EMS data are part of the care or that build systems to manage the required information.
primary record of care. This concept has already been recog- 5.2 Common Terminology as a Basis for Educatiehhe
nized in several state statutes that are part of the implementase of models and their associated terminology implies that
tion of an injury control plan by the Centers for Diseaseeducation of the health care practitionersgél@mﬁw
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view to a significant extent. While a detailed specification ofamong the objects depicts the static inheritance properties of
systems requires extensive lexicons of carefully defined termshe constituent objects. They are exploded in Fig. 2 and Fig. 3.
a more understandable terminology shall evolve for the procesphese properties and others, such as definitions, are given in
of educating practitioners during their formal education as weltabular form in Section 7. Graphic depiction provides a more

as continuing to educate current practioners concerning howomprehensive overview of the global structure of this func-

this new technology can be integrated with their existingtonal domain, thus enabling the reader to appreciate all of the
practices. This challenge has yet to be met, but the objects anfhs of the model at a glance. This depiction also aids the
m.odelmg concepts pre‘_sentgd here are intended to be namgd, jor \yhen probing the specific attributes and other properties
with the most intuitive titles in order to promote clear under-of the objects given in the tabular section. There are five object

standing during their use in instruction. Nevertheless, relatm%groups/subject area), or subaggregates of objects with

these objects and their properties to everyday practice rema ertain common characteristics. These relationships are more
a significant challenge, for both the implementors of systemg . . : o P
ily understood graphically. The notation is from Coad and

and educators. The perspectives cataloged here can be use 4 2 T ) involved. The fi
the creation of system documentation and curricula representeUrdon (2). Two main concepts are involved. The first,

in a variety of media. represented by separate lines and arrowheads, is the “is a
_ _ component of” relationship, which implies the parts of a whole.
6. Graphic Representation The second concept, represented by a branching tree, is the “is

6.1 The graphic representation in Fig. 1 of the relationships special case of” relationship, which implies encapsulation of

g
real
ac
acy) ac.
che od
che: chy ch:
t Ta: ite
P 3 opt,

FIG. 1 RADT Object Relationships
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FIG. 3 Clinical Activity and Encounter Relationships

the special attributes that differentiate the individual characterform of relationship that have not been included in the basic
istics of a more general object. The combination of these twdramework for this model. Instance connections show refer-
relationships permits all of the complexities in the staticences to master system tables of context-insensitive entities.
interrelationships of the constituent objects comprising theThese same terms appear in the tabular representation. The
model to be represented. Instance connections are a weak&rquential application of these relationshgo/él&Hf@rntg
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top down in Fig. 1, depict the inheritance properties since the TABLE 2 Names of Objects Contained in the RADT Model

objects later in the sequence of the relationships inherit thebject Name

Tag/Mnemonic

attributes from those earlier in the sequence. These concepts

Clinical Activities

are all explained by Coad and Yourd{®). Care agreement CAgrmnt
Care record location RLoc
i Clinical order/service request COrd
7. Tabular Representatlon . _ Clinical admission order CADOrd
7.1 Table 1 and Table 2 and Annex Al provide the detailedlinical disposition order cDord
attributes of the objects and should be compared with Table gg';;a'cgg;fcf:t;mder gg‘;’t"
of Guide E 1239 and Annex Al of Guide E 1384, which showWgnergency room admission ERAdM
the integrated logical structure of the computer-based primargmergency room activities ERAct
record of care. The latest revision of Guide E 1384 associatggnergency room disposition ERDisp
. . K L - .. Health care ambulatory visit receipt HCAVRec
each data element with an index that uniquely identifies itSeain care ambuiatory visit activities HCAVACt
segment location in Annex Al and provides a definition ancHealth care ambulatory visit disposition HCAVDisp
references its representation. Certain data elements with codggpih care communication encounter HCCEnc
. R . . . ealth care encounter activity HCEAct
values have their value sets, which are also identified in thaleaith care encounter followup HCEFup
specification by its specific index contained in Guide E 1384 Health care episode HCEp
The definitions, mnemonics, and associated attributes of thge2th ¢ IZE:::g e o e
ObJeCtS in the RADT ObJeCt model are given In Table A1.1 of Health care facility encounter disposition HCFEDisp
Annex Al of this practice. The object mnemonics that are usedealth care facility encounter receipt HCFERec
in the construction of standardized short names for the datg2ih Sare regstraton i
elements indexed and characterized in Guide E 1384 are givefpatient activities IAct
as attributes in this practice. A standardized short name beginratient admission IAdm
with the object mnemonic and ends with a datatype substrinﬁ:gzﬂzm gzgiz;on e
given in Table 1. The object mnemonics are given in Table 2organtissue donor agreement Urg
Each substring begins with a sequence of uppercase Iette'?@-hosr::tal r(tjm PREHosp
.- : Research study agreement RSCHAgr
fol[owed by a sequence qf lowercase Ietters_. The begmn_m@cheduled appointment SCHApp
object mnemonic and ending datatype substrings are requir€€sneduled patient appointment SCHPIAppt
These characterizations provide the static properties of thg:egu:eg equipment appointment gg:ggﬁppt
. . . . . cheduled practitioner appointment ppt
RADT iject model. The operational global |mpI|cat|_ons pf the S oheduled site appointment SCHSITApDL
dynamic properties of the RADT functional domain will be Facilities
detailed in future versions of Guide E 1239, while the specifid*ea_llt_h Cbarg treatment facility HCCTFag
attributes comprising messages involving RADT objects will (i conedue e
be specified in other standards, such as Specification E 1238in/ancillary service CANSvC
HL-7 v2.2, IEEE 1157.1, and others. The interrelationship ofc:inica' 'aboratﬁfy organizational service g';{AAiANS
the objects defined here to other objects in ancillary of e *InEw evice MANSYe
specialized CPR systems will be found in the standards focused Fiscal
on those specialty systems, such as Guide E 1639. Account Acc
Account payable ACCPay
8. Explanation of Subject Areas Aocount recelvable prosing
8.1 People Subject AreaThis group of objects character- 8ther account gCCOth
H H H H H H uarantor uar
izes t_he properties of'lndl\./ldu'als in th'e RADT functlopal Health care claim Hecim
domain. The top level in this hierarchy is the person objectinsurer Insr
The generic attributes of all persons are contained in thapsurance coverage , INSCov
object. The employee/worker object is included because if/orkman's compensation claim Organization WeCim
encapsulates attributes of the employee properties of not onbyganization Orgn
patients but also those of workers in health care, includingrmployer/company Emplr
. . " . . . ealth care provider HCPrv
those generally skilled in addition to those skilled in ancillary People
as well as practitioner skills, in order to deal with the person Pers
occupational iliness and injury of these workers in an entireIyEmp_'loyee/Wfl))rker Emzb
consistent fashion. The guarantor status of each recipient [$r” ™" b
thus dealt with in a consistent manner, whether or not th&elease of information record REINRcd
individual works for the health care organization. The :ea::: care Pfac:i:?oner i :gﬁ?ﬁt
H H H “ A - nHeal care practitioner, pnysician y
employee/worker object also inherits from the “organization” ;. i, care practtioner. dentist HOPDent
subject area because he/she works for an “employer.” Theealth care practitioner, nurse HCPNur
“occupation” object is a component multiple attribute of personHealth care practitioner, nurse practitioner HCPNPr
. L . .- i pn . Health care worker HCWkr
objects because it is context insensitive, but* job” objects relatg,c pation Oce
to the “employee/worker” object since their attributes are aiob Job
function of the work environment, tasks, and potential hazards.
8.2 Fiscal Subject Area-This subject area characterizes the DOCU ments
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most basic properties of the claims and benefits properties. It isare provider (“clinical service”) is dependent on a yet-to-be-
included to contain those data needed by the practitioners iagreed-on naming rules convention that would define the
devising treatment plans that are within the means of thepecial cases and their attendent unique attributes. Some
individual as well as those data that characterize the resourcesmmonality in these designations would aid health service
allocated to the staff. It is an initial framework for understand-and outcomes research that identify the best recommended
ing the management of resources within health care. services for identified populations and problems.

8.3 Organizational Subject AreaThe objects in this sub- 8.5 Clinical Activities Subject Area-This subject area is the
ject area characterize the general properties of organizatiomsportant core to all aspects of the primary record of care and
and the responsibilities they have for the individuals theythe supporting ancillary services. The health care facility
employ, including the elected or mandated benefits and workencounter, and the immediate hierarchy of objects under it that
place health and safety responsibilities. These properties acharacterize the properties of the range of health care settings
inherent in health care-providing organizations, in addition tooutlined in Guide E 1384, provides the partitioning of at-
their clients to whom they provide services. The “organization”tributes that enable the characterization of all situations of
object encapsulates the most general attributes of an organizeacounter and settings of care. They encapsulate the attributes
tion without employees, while the employer function is repre-of such situations and settings that we enumerate currently but
sented by the employer object. A health care provider in thelo not restrict any further partitioning or identification of new
facilities subject area characterizes the highest level businesdtributes. All encounters have been recognized to have three
functions of a health care organization. major phases, with registration review an implicit fourth

8.4 Facilities Subject Area-This subject area is intended to component and communication situations still assigned provi-
characterize the properties of each facility and health care workionally in the hierarchy.
site, both from the contribution to resource management as
well as support of care to individual patients at the time of9- Keywords
clinical encounters. The inheritance of these attributes into the 9.1 computer-based patient record (CPR); object modeling;
primary record of care still requires study. The commonregistration, admitting, discharge, and transfer (RADT); reser-
designation of specialty and subspecialty subunits of a healthation

ANNEX
(Mandatory Information)

Al. PROPERTIES OF RADT OBJECTS

Al.1 The definitions, mnemonics, and associated attributes
of the objects in the RADT object model are given in Table

Al.l.
TABLE Al1.1 Properties of RADT Objects
General Subject/Object Group: Clinical Activities
Care Agreement Object and Class
Relationships:
Is a component of: inpatient admission
Inherits from:
Inpatient admission
Health care facility encounter
Health care facility encounter receipt
Patient
Person
A legal document detailing the conditions that the patient consents
to care during residency in this facility.
Attributes:
02001 consent signed/admit agreement
02005 patient rights acknowledgment
02010 authority for autopsy
02015 release of body to morgue
02020 consent for videotp/observ
02030 directive to physician
02040 organ donor type
02045 court-ordered care
Clinical Admission Order Object and Class

Relationships: Docu ments
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TABLE Al1l

Continued

Is a special case of: clinical order/service request

Inherits from:

Clinical order/service request

Health care facil encounter

Health care facil encounter activities

Person

Patient

Health care encounter activity

Health care treatment facility

Health care provider

Organization

This object characterizes the special properties of the action to
induct a patient into a resident status in a health care treatment
facility.

Attributes:

Clinical Disposition Order

Object and Class

Relationships:

Is a special case of: clinical order/service request

Inherits from:

Clinical order/service request

Person

Patient

Health care facility encounter

Health care facility encounter activities

Health care encounter activity

Inpatient activities

Organization

Health care provider

Health care treatment facility

This object characterizes the special properties of the action to
release a resident patient from the responsibility of a health care
treatment facility.

Attributes:

Clinical Order/Service Request

Class

10001

10001.002
10001.009
10001.010
10001.013
10001.015
10001.017
10001.019
10001.021
10001.022
10001.023
10001.025
10001.027
10001.029
10001.031
10001.033
10001.035
10001.037
10001.039
10001.041
10001.043

Full document details: ASTM E1715-99

Relationships:
Is a component of: emergency room activities
Is a component of: health care ambulatory visit activities
Is a component of: inpatient activities
Inherits from:
Person
Patient
Health care encounter activity
Health care treatment facility
Health care provider
Organization
Health care facility encounter
Health care facility encounter activities
This object encompasses the general properties of a clinical action
message, or “clinical order.” It characterizes the properties common
to all types of clinical orders by identifying the addressee, subject,
circumstances, and control properties of the action ordered. It does
not include those special properties of the addressee specialty.
Attributes:
CLIN order ID number
CLIN order patient status
CLIN order date-time of order
CLIN order type
CLIN order action
CLIN order priority
CLIN order pre-admit status
CLIN order origin
CLIN order parent order
CLIN order multiple seq status
CLIN order related orders
CLIN order user
CLIN order user sig
CLIN order nurse ID
CLIN order nurse sig
CLIN order ordering practitioner name
CLIN order ordering practitioner sig
CLIN order countersigning practitioner name
CLIN order countersigning practitioner sig
CLIN order nurse sig needed status
CLIN order nurse sig needed datetime
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TABLE Al1l

Continued

10001.045
10001.047
10001.049
10001.051
10001.052
10001.053
10001.055
10001.057
10001.059
10001.061
10001.063
10001.065
10001.067
10001.069
10001.071
10001.073
10001.075
10001.077
10001.079
10001.081
10001.083
10001.085
10001.087
10001.089
10001.091
10001.093
10001.095
10001.097
10001.099
10001.100
10001.102
10001.104
10001.106
10001.108
10001.110
10001.112
10001.114
10001.116
10001.118
10001.120
10001.120.01
10001.120.02
10001.120.03
10001.120.04
10001.120.05
10001.120.06
10001.123
10001.140
10001.140.1
10001.140.2
10001.140.3
10001.140.4
10001.140.5
10001.160
10001.160.01

CLIN order practitioner sig needed status
CLIN order practitioner sig needed datetime
CLIN order countersig needed status
CLIN order countersig needed by datetime
CLIN order discontinued by practitioner name
CLIN order discontinued practitioner sig
CLIN order confirmation recd datetime
CLIN order active/pending flag

CLIN order active status

CLIN order pending status

CLIN order inactive status flag

CLIN order start status

CLIN order execution frequency

CLIN order duration of service

CLIN order latest status chg datetime
CLIN order reactivation datetime

CLIN order req fm ancillary

CLIN order ancillary activ datetime

CLIN order result expectation datetime
CLIN order telephone result flag

CLIN order telephone to request destination
CLIN order request scheduled flag

CLIN order requested appt time

CLIN order appt type

CLIN order appt transport status

CLIN order appt status

CLIN order assigned appt time

CLIN order health service ordered

CLIN order principal problem

CLIN order full text

CLIN order location of service

CLIN order freq ordered SVC

CLIN order modify status

CLIN order modification reason

CLIN order non-modify flag

CLIN order instructions

CLIN order secondary orders

CLIN order message

CLIN order date-time completed

CLIN order result acknowl datetime

CLIN order result shiftcare plan date

CLIN order result return flag

CLIN order result return status

CLIN order result return datetime

CLIN order result return acknl by

CLIN order result return comment

CLIN order date-time order completed
CLIN order Q-A warning datetime

CLIN order Q-A warning text

CLIN order Q-A warning disposition

CLIN order Q-A warn override practitioner
CLIN order Q-A warn authorized by practitioner
CLIN order Q-A warning override justification
CLIN order Q-A review date

CLIN order Q-A review event type

Clinical Transfer Order

Object and Class

Relationships:

Is a special case of: clinical order/service request

Inherits from:

Person

Patient

Health care encounter activity

Health care treatment facility

Health care provider

Organization

Health care facility encounter

Health care facility encounter activities

Inpatient activities

Clinical order/service request

This object characterizes the special properties of the action to
move a resident patient from the responsibility of one organizational
component of a health care treatment facility to another such
component.

Attributes:
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