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superscript epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This guide covers all types of healthcare services,
including those given in ambulatory care, hospitals, nursing
homes, skilled nursing facilities, home healthcare, and spe-
cialty care environments. They apply both to short term

contacts (for example, emergency rooms and emergency medi-

cal service units) and long term contacts (primary care physi-
cians with long term patients). The vocabulary aims to encom-
pass the continuum of care through all delivery models.

1.2 This guide has four purposes:

1.2.1 Identify the content and logical structure of an Elec-
tronic Health Record (EHR) consistent with currently acknowl-
edged patient record content. The record carries all health
related information about a person over time. It may include

E 1381 Specification for Low-Level Protocol to Transfer
Messages Between Clinical Instruments and Computer
System3$

E 1394 Specification for Transferring Information Between
Clinical Instruments and Computer Systéms

E 1460 Specification for Defining and Sharing Modular
Health Knowledge Bases (Arden Syntax for Medical Logic
Modules¥

E 1467 Specification for Transferring Digital Neurophysi-
ological Data Between Independent Computer Systems

E 1633 Specification for the Coded Values Used in the
Computer-Based Patient Recérd

E 1712 Specification for Representing Clinical Laboratory
Test and Analyte Namés

history and physical, laboratory tests, diagnostic reports, orders E 1714 Guide for Properties of a Universal Healthcare

and treatments documentation, patient identifying information,
legal permissions, and so on.

1.2.2 Explain the relationship of data coming from diverse
sources (for example, clinical laboratory information manage-
ment systems, order entry systems, pharmacy information

Identifie

E 1715 Practice for an Object-Oriented Model for Registra-
tion, Admitting, Discharge, and Transfer (RADT) Func-
tions in Computer Based Patient Record Sysfems

E 1769 Guide for Properties of Electronic Health Records

management systems, dictation systems), and other data in the and Record Systerfis

Electronic Health Record as the primary repository for infor-
mation from various sources.

1.2.3 Provide a common vocabulary for those developing,
purchasing, and implementing EHR systems.

1.2.4 Provide sufficient content from which data extracts
can be compiled to create unique setting “views.”

2. Referenced Documents

2.1 ASTM Standards:

E 792 Guide for Selection of a Clinical Laboratory Infor-
mation Management Systém

E 1238 Specification for Transferring Clinical Observations
Between Independent Computer Systéms

E 1239 Guide for Description of Reservation/Registration-
Admission, Discharge, Transfer (R-ADT) Systems for
Automated Patient Care Information Systéms

1 This guide is under the jurisdiction of ASTM Committee E31 on Healthcare
Informatics and is the direct responsibility of Subcommittee E31.19 on Electronic
Health Record Content and Structure.

Current edition approved May 10, 2002. Published August 2002. Originally
published as E 1384-91. Last previous edition E 1384-01.

2 Annual Book of ASTM Standardgol 14.01.

2.2 I1SO Standards:

IS 5218 1977 Information Interchange—Representation of
Human Sexes

IS 1000 1981 Sl Units and Recommendations for the Use of
Their Multiples and of Certain Other Units

IS 2955 1983 Information Processing—Representation of
Sl and Other Units in Systems with Limited Character
Sets

IS 8072 1984 Information Processing Standard—Open Sys-
tem Interconnection Transport Service Definition

IS 8601 1988 Data Elements and Interchange Formats—
Information Interchange (Representation of Dates and
Times)

IS 6937:1994 Information Technology—Coded Graphic
Character Set for Text Communication (Revision of Parts
1 and 2)

IS 10367:1991 Standardized Coded Graphic Character Sets
for Use in 8 Bit Codes

2.3 Other Health Informatics Standards:

2 Available from ISO, 1 Rue de Varembe, Case Postale 56, CH 1211, Geneve,

Switzerland.
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HL7 Health Level Seven (HL7) Version 2.2 1994 3.1.6 clinic patient—admitted for diagnosis or treatment or

ACR/NEMA DICOM Version 3.6 follow-up on an ambulatory basis.

NCPDP National Council for Prescription Drug Programs 3.1.7 continuing care retirement communifyan organiza-
(NCPDP) Telecommunication Standard Format Versiontion established to provide housing and services, including

3 Release 2, 1992 healthcare, to people of retirement age.

ANSI ASC X12: Version 3, Release 3 (1992) 3.1.8 electronic health record (EHR)}-an electronic health
X12.84 Healthcare Enrollment and Maintenance Transacrecord is any information related to the past, present or future
tion Set (8345 physical/mental health, or condition of an individual. The
X12.85 Healthcare Claim Payment Transaction Set (835) information resides in electronic system(s) used to capture,
X12.87 Healthcare Claim Transaction Set (837) transmit, receive, store, retrieve, link and manipulate multime-
2.4 ANSI Standard$: dia data for the primary purpose of providing health care and

X3.30:1985 [R 1991] Representation for Calendar Date an@health related services.
Ordinal Date 3.1.9 emergency patieata patient admitted to emergency

X3.4:1986 [R 1992] Coded Character Sets—American Naroom service of a hospital for diagnosis and therapy requiring
tional Standard Code for Information Interchange (7-bitimmediate healthcare services.

ASCII) _ ~ 3.1.10 emergency servicesimmediate evaluation and
X3.43:1986 [R 1992] Information Systems Representationherapy rendered in emergency clinical conditions, sustained
of Local Time of Day for Information Interchange until the patient can be referred to his or her personal

X3.50:1986 [R 1992] Representations for U.S. Customarypractitioner for further care.
Sl, and Other Units to Be Used in Systems with Limited 31 11 encounter—(1) An instance of direct provider/

Cha_racter Sets _ _ , ~ practitioner to patient interaction, regardless of the setting,
X3.51:1994 Representations of Universal Time, Local Timepetyeen a patient and a practitioner vested with primary
Differentials, and United States Time Zone References fOFesponsibiIity for diagnosing, evaluating or treating the pa-

Information Interchange tient's condition, or both, or providing social worker services.
. (2) A contact between a patient and a practitioner who has
3. Terminology d L0 . . .
o N ] primary responsibility for assessing and treating the patient at
311 adn_nttlng dlagnosrs_—a statement of the DFOVISIQHEU 3.1.12 episode—one or more healthcare services received
condition given as the basis for admission to the hospital fopy an individual during a period of relatively continuous care

study. . . by healthcare practitioners in relation to a particular clinical
3.1.2 ambulatory care-also called “outpatient care,” thatis roplem or situation.

a comprehensive term for all types of health care provided in 3 1 13 health maintenance organizatieran organization

an outpatient setting. It may iUC'“de pr_even1tive or corre(_:ti_ve(hat provides health coverage to voluntary enrollees in return
healthcare, or both, provided in practitioner's office or cliniC to hrenayment of a set fee, regardless of the services used.
setting, or in the hospital on a nonresident basis (that is, not 3.1.14 home healthcare-clinical care provided or super-

requiring overnight stay gnd not included n the census). Th?/ised by a practitioner, administered at the patient’s place of
term ambulatory usually implies that the patient has come to sidence

location and has departed that same day. (Ambulatory care 3.1.15 hospice—a program emphasizing psychosocial sup-

includes alternative (healthcare vice medicine) medicine / L .

port and home physical care, with inpatient care when needed,
healthcare care, for example, acupuncture.) . ; . . -

for terminally ill patients and their families.

3.1.3 ambulatory surgery centera freestanding or . . . . .
- e ; ; - 3.1.16 hospital—an establishment with an organized medi-
h I- facility off I ; o ) . )
ospital-based facility offering surgical procedures on patlentsal staff with permanent facilities that include inpatient beds

who are admitted and discharged from the facility on the day of X . . . . ) i
the surgery. and continuous medl_caI/nursmg services providing diagnosis
3.1.4 ancillary service visit—appearance of an outpatient in and treatment for patients.

a unit of a hospital or outpatient facility to receive service(s), 3.1.17 hOﬁpl_taI-bﬁsehd Ouj‘p?t'enftf carea subset of dambula-
test(s), or procedures; it is ordinarily not counted as arfory care utilizing the hospital staff, equipment, and resources
encounter. to render diagnostic, preventive or corrective healthcare, or

3.1.5 clinic—an outpatient facility providing a limited range both.

of healthcare services, and assuming overall healthcare respon-3-1-18 inpatient admission-the formal acceptance by a
sibility for the patients. hospital of a patient who is to be provided with room, board,
and continuous nursing service in an area of the hospital where
patients generally stay overnight.
4 Available from HL7, Mark McDougall, Executive Director, 900 Victors Way, 3.1.19_|ntermed|at_e care faC|I|ty (IC':)_an mStItuu_On
Suite 122, Ann Arbor, MI 48108. which primarily provides health-related care and services to
ZAvailable from ACR/NEMA. individuals who do not require the degree of care or treatment
Available from NCPDP, 4201 North 24th Street, Suite 365, Phoenix, AZ 85016., i i . ; A ; ;
7 Available from DISA (Data Interchange Standards Association). WhICh a hOSpltal or skilled nursmg faCII.Ity IS deSIQnated to.
8 Available from American National Standards Institute, 25 W. 43rd St., 4th prowde, b.UI WhO, because' of their phyS|CaI or mental condi-
Floor, New York, NY 10036. tion, require care and services.
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3.1.20 length of stay (LOS)the total number of patient practitioner who is authorized to operate a healthcare delivery

days for an inpatient episode, calculated by subtracting the dafacility.

of admission from the date of discharge. If a patient is admitted 3.1.32 referred (patieng—registered exclusively for special

and discharged on the same date, the LOS is one day. diagnostic/therapeutic service of the hospital for diagnosis/
3.1.21 licensed practitioners-an individual at any level of treatment on an ambulatory basis. Responsibility remains with

professional specialization who requires a public licensethe referring practitioner.

certification to practice the delivery of care to patients. A 3.1.33 resident care facility—a residential facility that pro-

practitioner can also be a provider. vides regular and emergency health services, when needed, and
3.1.22 longitudinal patient record-a permanent, coordi- appropriate supporting services on a regular basis.

nated patient record of significant information, in chronologi- 3.1.34 school special educatierspecifically designed in-

cal sequence. It may include all historical data collected or bé&truction provided by qualified teachers within the context of

retrieved as a user designated synopsis of significant dem&chool, aimed at the acquisition of academic, vocational,

graphic, genetic, clinical and environmental facts and eventiinguage, social, and self-care skills. Includes adapted physical

maintained within an automated system. education and use of specialized techniques to overcome
3.1.23 long-term care—healthcare rendered in a non-acute-intrinsic learning deficits.

care facility and to a patient in resident or nonresident status; 3-1.35 secondary diagnosisa statement of those condi-

such illness is not severe enough to require an acute cafons coexisting during an encounter that affect the treatment

facility, but the patient is in need of continual supervision andreceived or the length of stay.

assistance by healthcare practitioners. 3.1.36 secondary patient recordta record that is derived
3.1.24 non-licensed practitioner-an individual without a  from the record used by healthcare practitioners while provid-

public license/certification who is supervised by a licensed/"d Patient care services and it contains selected data elements

certified individual in delivering care to patients. to aid nonclinical persons (that is, persons not involved in
3.1.25 outpatient care-seeambulatory care dlrgct patient carg) in supporting, evaluating, or a_ldyanc!ng
3.1.26 partial hospital program—facilities of the hospital patient care. Patient care support refers to administration,

are regularly used on a scheduled basis for care during @gulat:on, alr_ltd payment funtc_;t_lonts. Patu_ant carde evg_lualtlon
substantial number of daytime or nighttime hours. refers 1o quality assurance, utiization review and medicai or

5.1.27patient healtn recore-e prmary legal recora €941 80t Patlent cave acuancenertefers o reseach Trese
documenting the healthcare services provided to a person, “gsecondar data base (for example, an insurance claims data
any aspect of healthcare delivery. This term is synonymou ase) y pie,

with: medical record, health record, patient care record (pri- . .

. : . 3.1.37 sheltered employmentemployment provided in a
mary patient record), client record, resident record. The terrr% ecial industry or workshon for the phvsically. mentall
includes routine clinical or office records, records of care in anye?notionall or):jevelo menta?l handicap )(led Y Y
health-related setting, preventive care, life style evaluation, 3138 sk)ll’ort stay amgulatory)(/:aﬂaa pati?a%t admitte dto the
research, BIOtOCOlS SPECIRL IS, IHE IR RIS YETIRR CIInIC"fﬂlllospital for an intended stay of less than 24 h, considered to be

databases. an outpatient and not included in inpatient hospital census
3.1.27.1Discussior—As the repository of information statistic?s P P

about a single patient, this information is generated by health- 3.1.39 skilled nursing facility—a long term skilled facility

care prpfe_ss_ionals as a direct result of interaction with a pa.tie%ith an organized professional staff and permanent facilities
orwnh individuals who have personal knowledg_e of the patienty, ¢ provides continuous nursing and other health related
(or with both). The record contains information about theservices

patient and other individuals as they relate to the health of the 3.1.40 UB-92 uniform bill—a standardized uniform billing

patient, for example, family history, caregiver support. form required by federal authorities for Medicare claims and is

3.1.28 patient record systemthe set of components that \,qeq a5 an industry standard. It replaces the 1982 (UB-82)
form the mechanism by which patient records are create ersion.

used, stored, and retrieved. A patient record system is usually 3 3 41 yocational rehabilitation—evaluation and training

located within a healthcare provider/practitioner setting. Itagned at assisting a person to enter or reenter the labor force.
includes people, data, rules and procedures, processing an
storage devices (for example, paper and pen, hardware add Significance and Use

software), and communications and support functions. 4.1 This Guide has Four Parts

3.1.29 primary diagnosis-the diagnosis of the condition ~ 4.1.1 The first part (Section 5) identifies items of informa-
that is primarily responsible for the patient's symptoms andion carried in the traditional paper record using the source
signs and has the greatest impact on the patient’s health, or igiented structures common to paper records. The purpose of
the most resource-intensive to treat. this section is to remind users of the spectrum of information

3.1.30 principal diagnosis—a statement of the condition that shall be accommodated by the logical structure of a EHR
established after study to be chiefly responsible for occasioningnd to present a point of reference for the more abstract
the admission of the patient to the hospital for care. description of the patient record that follows.

3.1.31 provider—a business entity which furnishes health- 4.1.2 The second part (Section 6) presents a number of
care to a consumer; it includes a professionally licenseaperational principles, including such matters as privacy and
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security that should guide the implementation and operation abrderings) of the content and considers what should be the
EHRs. minimum data elements contained in the EHR. What has been
4.1.3 The third part (Section 7) describes a logical organidescribed as the “Longitudinal Health Record” (a very short
zation and content (common data model) of an EHR. It is noprecis of the patient’s entire history) falls into this category. A
a blueprint for constructing or implementing a EHR system.set of “views” will serve as the user interface to the EHR for
The model organizes the major informational structures angarious customers. When all of the data is available in a EHR,
content of the EHR. The focus is on the structure required t@roviding different views of that data to satisfy various user
store all clinically relevant patient information: those thatneeds and perspectives will be facilitated. Further, the kinds of
describe the patient’s state; the actions directed at the patiediews that are “required” and their dependencies (differing by
variables; and the actions initiated to diagnose, educate, or trefistitution, by specialty, by health/medical problem, by practi-
the patient. These are regarded as repository functions of tH@®ner) will evolve over time. Section 10 is a repository of data
EHR. This standard does not describe all of the data structuredements to be used as an electronic health record data
required by applications that might use information containedlictionary (Annex Al).
in the EHR. In particular, the data structures used to control 4.2 General—Healthcare Documentation

and guide the process of care such as utilization review or 4 5 ¢ A patient's health record plays five unique rold3{
quality assurance, and the goals or thresholds (for exa_mpl,‘?epresents that patient’s health history, that is, a record of the
mean length of stay) that might be used to judge the patient’atient's health states and the health services provided, over
care are not included. time. (2) It provides a method for clinical communication and
4.1.3.1 There are many different ways to implement physicare planning among the individual healthcare practitioners
cal structures that could map into the model presented. It igerving the patient. 3) It serves as the legal document
emphasized that this standard should neither impede technicgéscribing the healthcare services providdilt(is a source of
progress nor define the precise manner in which the EHRjata for clinical, health services, and outcomes reseaBht (
system is implemented. serves as a major resource for healthcare practitioner educa-
4.1.3.2 At this time, this model defines neither all of thetion.
detailed implemented physical structures in some systems nor4.2 2 Keeping complete and accurate records is an essential
all of the functional capabilities that may have been imple-part of patient care management. Increasing specialization in
mented. The focus is both upon the kinds of information thahealthcare and population mobility has increased the fragmen-
should be included and upon a global description of theation of the traditional health record. The EHR offers a unified,
organization of that data within the EHR. This guide does notoordinated, complete repository of patient health information.
deal in detail with issues related to charges and billing font includes such things as treatments, prescriptions, test results,
patient care, only the documentation required to support usugjiagnostic impressions, and significant genetic, environmental,
charging and administrative issues. and clinical healthcare data.

would be stored in the EHR, not as it would be sent as gjpcumentation of their health information and of the associated
message to or from the EHR. Pains have been taken to be SUigalth and clinical services provided at the various care sites
that the |nf0rmat|0n content fl’0m eXIStlng healthcare |nf0rmat-inc|uding the resu|ts of tests and outcomes Of treatments. Each
ics messages that lie within the scope of the EHR can bgare site will require basic data that may be common to all care
mapped into the EHR structure. Where mappings are one-tQsjtes, data specific to that particular type of care site, and data
one, the EHR data elements have been cross referenced Wﬁhique to the individual care site.

the message fields. However, the EHR IS not just a collection 4.2.4 The EHR serves all of the functions of the traditional
of messages. It makes stronger assumptions about the context o 4 but has many advantages

in which it exists, so there is not perfect correspondence i

between the structure and content of messages on the one hand-2-4-1 1t S°|Ve$ the logistic problems of easy access to the
and the EHR on the other. paper health/medical record. Information can be concurrently

4.1.3.4 This guide applies across a range of scales. ThougahcCessed from m“'“'_o'e Ioca.t|ons. L )
the ultimate goal is a EHR that spans the entire nation and the 4.2.4.2 1t wil prowde efﬁuent corr_lmunlcatlon of informa- .
lifetime of an individual, the reality is that EHRs are mostly of tion to support coordination of services between care practi-
much smaller scope (for example, within institutions, commu-IONers.
nities, or states) and these can be implemented much sooner4.2.4.3 It calls for data content to be stored so that it links to
This standard is intended to apply equally to all scopes of tim@utom_ati_c reminders and alerts to avoid errors of omission and
and place. Within the scope of a EHR all master tables an§0mmission.
code systems (for example, service catalog, patient registry, 4.2.4.4 By providing cross-patient retrievals it will provide
patient identifier) will be held in common. It denotes exten-the statistics needed by clinical, outcomes, health services and
sions of text content for document format standards angbolicy researchers as well as administrators and managers, to
references standard XML designation for document sectiodefine better policies and practices to improve the healthcare
tags. process and make it efficient.

4.1.4 The fourth part (Sections 8, 9, 10) describes some 4.2.5 The longitudinal healthcare record, which is the brief
alternative views (subsets of information presented in variousynopsis of the significant facts derived from the primary
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documentation, can be constructed from views of the elements 5.4 Structured Data versus Free Texit is important to
described here. distinguish between two main ways of recording patient
4.3 The Role of Standards in Healthcare Documentation information. Some is recorded as free text (for example, the
4.3.1 Healthcare informatics standards are essential for adlictated visit note) and some structured data, that is, the
efficient and affordable EHR. Even within a single institution, information is broken into discrete data elements (single
much of the information that should be stored in the EHR Wi”COﬂCth types) and the values of each data element is recorded
come from other electronic sources. Message standards agg discrete values (that is, terms codes, or surrogate codes such
needed to ensure that this data can be transmitted from a Sourgeg mu|t|p|e choice responses) or number values (for examp]e,
system and received and stored with a EHR without requiringaporatory test results). Practically, the computer can “under-
human intervention. The need for information from othersiand” structured data because it has a defined context, but it
healthcare facilities (the hospital would like nursing homecannot easily understand free text because it has to determine

records when the patient is admitted and vice versa when thg context. However, the computer can “process” free text and
patient is discharged) is even greater. Finally, standard termisgnyert it into a structured form.

nology, codes, and formats are the sine qua non for aggregating
many EHRs for research and policy purposes.

4.3.2 The model for a EHR described here provides
general guideline regarding storage of different kinds of
information and recommends minimal content requirements. | tructured responses. Test results are commonly represented as
promotes common approaches to documentation. The mod lly structured.
should be flexible enough to permit the storage of any kind of 5.6 In some hospitals nursing notes are highly structured,
patient information deemed important by an individual pro-with many separate questions calling for multiple choice
vider, ensure that a minimum set of patient data is maintainedptions for recording patient’s status; in other hospitals the
as well as information required by diagnostic and therapeuti©iotes are pure text. Major portions of obstetrical histories are

5.5 Further complicating matters is the great variation
mong institutions, specialties, and practitioners in the degree
0 which they record patient information as free text versus

services of the future. recorded on multiple choice instruments in some institutions,
as free text in others, and many of these documents originate in
5. Catalog of Health Record Contents by Source the physician’s office. Radiologists break their reports of X-ray

5.1 This section describes the content of the current papestudies into description and impression, both of which are
oriented record by source of data. The purpose of this sectiorecorded as free text. Echocardiograms are usually reported as
is to depict the full range of data that will compose the EHR buta set of discrete measurements (for example, left ventricular
described in familiar terms. diameter, ejection fraction for echocardiograms).

5.2 Within the traditional record of care we find the kinds of 5 7 There are many reasons for preferring structured to free
information shown in Table 1. As Table 1 shows, manyey: opservations. (At the very least, the impressions of

categqries of information gxist, and they can oftgn be bekeri}naging studies diagnosis reported at visits and surgeries
down into ever more detailed categories depending upon wWhgy, 14"he reported in structured forms.) However, rigorous

collects the information and haw.it islte:beused Fox example.’structuring imposes time cost on the observer. In particular,

the physical examination can be broken down into the tradi- hen reporting a patient's perceptions, anxieties, or other

yonal categories, but subcategories may be possible an onversationally acquired information, it is impossible to
indeed, required. For example, the physical exam of the eyé

) . . .Predict what will be said. Forcing such information into a
might be recorded as a family of procedures or as a single uni redetermined structure mav dearade the richness of the
While one ophthalmologist might break the exams into man)}3 y degre : .
subcategories; for example, lid and exterior muscles, conjun content and could l?"?‘d to erroneous interpretation of meaning.
tiva, cornea, anterior chamber, and retina; another might no N Some areas traditionally handled through free text, history

When more completely structured, the granularity of suckﬁ”d physical examinations, hospital discharge summaries, etc.,
exams can be very fine. standards are being developed to apply structure (formats). Yet,

5.3 In the traditional record the degree of granularity (ex_these areas are just underway. Given historical preferences, and

pressed detail level) and the degree of structure may varffl® Mass of existing free text information, the EHR must
considerably depending upon specialty, the particular providefccommodate both structured and free text reporting for the
the clinical problem, the kind of care (hospital, office visit, foreseeable future. It may even have to accommodate_struc-
nursing home). The spectrum runs from complete free textured or free text values, or both, for the same variable,
(some visit notes) to free text broken down by subheadings o#epending upon who does the recording. In addition, the EHR
differing degrees (standards formats) of granularity to fullymust accommodate information from outside sources, such as
structured data collection instruments (where all question&g&b work from a pervious admission at another facility. Free
have multiple choice, coded, or numeric answers). But théext processing is available through several approaches. The
degree of granularity can vary among structured data collectiogancoding of text into machine codes has been one approach.
instruments, and free text may or may not be allowed as amerm analysis, internal coding, and pattern mapping for clinical
“escape.” Thus, the EHR must also accommodate varyingact extraction also can be done. This area is in rapid
degrees of granularity in the recording of the same clinicadevelopment and should be monitored for application to EHR
information within one patient’s record. systems.
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TABLE 1 Contents of the Traditional Patient Record

Category

Subcategory

Examples and Components

Patient registration information

Patient problem list

Patient extended encounters

Encounters

Patient care plans

Orders

Service Instances

Procedures

Identifying information
Locating information

Insurance information
Guarantor information

Hospitalization admission records

Practitioner hospital notes
Practitioner visit notes

Home healthcare notes
Hospital discharge summary
Office/clinic visit

Home healthcare visit
Practitioner visit within
extended stay

Emergency room visit

Clinical roadmaps

Chronic disease management
Plans for specific patient problems
Medication orders/prescription
Test orders (Lab Tests)

Diet orders

Other treatment orders

Physical therapy order
Occupational therapy order
Respiratory therapy order
Nursing treatments order

Other observation orders
Nursing observations (also
independent of orders)

Consults (to variety of clinical
specialists)

Nursing interventions
Confirmation of receipt of orders
Documentation of completion of
each step of process (for example,
MAR report)

Surgical procedure

Outpatient procedures
Invasive diagnostic studies
Bedside procedures
Imaging studies

Physiologic tracings

Other special studies
Practitioner notes

Provider discrete observation

Identifying information
Health history

Physical exam

Sex, birth date, race
Home address, home phone, work phone
Name of plan

Problem number

Problem name

Date of onset, status

Insurance information (for current encounter), guarantor information (for
current encounter), chief complaint, diagnoses, clinical variables
(observations, tests, measurements), final diagnosis/problem,
corrections to registration information, procedures performed, etc.

Assessment data
Plans delineating therapy, education, scheduled appointments

(both continuing orders, for example, Hgb QAM, and point orders, for
example, glucose stat)

Pre-procedure orders, pre-operative diagnosis, procedure identifier,
provider(s) performing procedures, permissions for procedure,
procedure note, duration of procedure, medication used,
immunizations, complications, final diagnosis, post-operative orders,
after care plans

Thyroid scan, chest X-ray, cardiac echoes, OB ultrasound, vascular
dopplers, cardiac catheterizations

EEGs, EKGs, prenatal monitors, cardiac monitors
Glaucoma fields, pulmonary function, sleep studies
Physicians’, nurses’, physical therapists’, etc., notes
Blood pressure, heart rate, skin fold thickness, eye tonometry, infant's
head circumference

Patient’'s name and identifying number

Chief complaint

Source of history

Present illness

Family Hx

Social Hx

Functional status Hx

Travel Hx

Occupational Hx

Childhood disease Hx

Surgical procedures Hx

Allergy Hx

Medication Hx

Review of systems

Smoking Hx total

Smoking Hx current, etc.

General status Px
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TABLE 1 Continued

Category Subcategory Examples and Components

Vital signs Px
Skin Px
Head Px
Eyes Px
Ears Px
Nose Px
Mouth/throat/teeth Px
Thorax/lungs Px
Breasts Px
Heart Px, etc.
Lab Data
Toxic exposures
Nursing assessments
Legal documents Surgical releases
Organ donor permissions
Advance directives (release of
documents)
Schedules (surgery/clinic, etc.) Requests for resource Send patient to eye clinic
Assignment of resource
Documentation of delivery to
resource and return
Supplies and equipment Consumables (4x4'’s)
Attachments

6. Operational Considerations as appropriate for EHR content development and outcomes

6.1 Operational aspects that affect the record’s structure arffSessment. hof the d | dentified
use need to be addressed in any approach to EHR development®-3 Data Types—Each of the data elements identified have
These include: General Principles, Data Types, Identifierd €Presentations of their data values that fit into a limited
Initiation of the Record, Access to the Record, Essential Dat?UMPer of classes called data types. These include person

Elements, Retention of the Record, and Referential or Mastdf2Mes, addresses, text, phone numbers, numeric values, dates
Tabular Data. and times and “coded” (terms and their surrogate codes from a

6.2 General Principles—In identifying and defining the variety of systems). Refer to Table 2 for a complete list. Coded

general content and structure of the patient health record for ui/ealues, PREtgUIRgyRRAINt to referential master tables. In those

design of systems, certain operational principles apply. ables, the term that is human understa_ndable may have.a
. : . . number of code values from different coding systems associ-
6.2.1 Identify the patient health record as the main patient

R : . - ated with it. Indeed, they may even be in different languages.
specific clinical repository component of all health information hen communicating with other systems using messages, a
systems and, as such, the primary repository source of X

. o oding system identifier and the code value for that term in the

documentatlon. of clinical carg. ) . identified system must all be associated with the value for the

6.2.2 Establish standard minimal components of all patienfjzi3 element of interest. The date-time data type permits
records, and their content, in all healthcare delivery environ‘,arying degrees of granularity from day, hours to even decimal
ments. seconds; a time zone offset from Greenwich Mean Time can

6.2.3 Accommodate compilation of data into views (synop-aso be used. One of these values sets will be used for each data
ses) of the patient care record, visits or episodes appropriate gement defined. Messaging standards may require additional
each healthcare delivery setting and which should be accessibigihtypes which will be defined within those standards.
locally and included in the unified longitudinal record.

6.2.4 Ensure that the standardized content conforms to the

known health data standards. TABLE 2 Data Types
6_.2.5 Define the logical structure of the patient record™ \a.e Description
which, when used for electronic health record systems, enables— 7 Address
consistency in the data organization. CE Coded entry (for example, Test Ids, Dx codes)
6.2.6 Specify data element definitions that conform to  CK Composit ID with check digit
CM Composit miscellaneous
standard nomenclature and are mapped to related formally ~ya Composit ID and person name
approved standards. CQ Composit quality with units <number>" <units>
6.2.7 Identify and reference coding systems consistent with ,\'A% ',\igg',er
current health reporting retrieval, analysis, and reimbursement  nm Numeric
needs. PN Person name
. . . . RP Reference point
6.2.8 Specify data security and confidentiality measures. o String for short text and numerics
6.2.9 ldentify the long-term and short-term clinical value of N Telephone number
TS Time stamp (date and time)

the data elements contained in the patient health record.
6.2.10 Ensure a patient role in contributing all reported data

Bulk text
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6.4 Identifiers— Identification of persons (patients, practi- 6.5.3.7 Genetic synopses of both parents, and
tioners) and places (healthcare facilities, locations, and work- 6.5.3.8 Significant socioeconomic facts on family circum-
stations) is an important component of the data collectiorstances.
process. The original source healthcare location information 6.6 Access to RecordsPolicies and procedures for access
shall be captured for each event of care by using providefo electronic health records must be established within the
identification elements that are established for each setting)rgamzationa| policy structure.
Check digits for the provider and patient record number should g 6.1 Privacy of Patient Health RecordsAccess to patient

be included. _ - S health records is controlled to maintain privacy. See Guide
6.4.1 National Patient Health Identifie-Each individual g 1769 and other ASTM standards for confidentiality and

patient should be assigned a unique healthcare code numbgfyacy.

Fields for the identifiers for blood relatives and, where appro- g ¢ 5> Release of Records for Clinical. Administrative and

. . . : .
priate, spousegl)” should be included in the patient record t0 pegearch PurposesRecords shall be released for clinical uses
allow these related records to be found when appropriate. Theat provide direct care services to patients in line with
number attributes should be unique, permanent, atomic (gyropriate consent policies and procedures. Administrative
single data item), concise, controllable, assignable, universaleeys for patient data to be drawn from the electronic health
unambiguous, used solely for healthcare and compatible withyorg shall be processed within appropriate legal guidelines
current standards. It shall provide protection of confidentiality; 4 established health facility patient data confidentiality and
and privacy. I . security programs. Research use of patient data which is drawn
6.4.2 |dentification of the Healthcare SettirgThe health- o the EHR shall be provided as aggregate, unidentified data
care _I(_)cat|on anq setting |nformat|on_§hal_l be captured by using hanever possible. Research projects which seek the use of
specific synopsis data sets (Specification E 1633) that areniified patient data shall be reviewed by the appropriate
preestablished for each setting. Information technology can bgymmjttee of the organization and shall conform to the patient
used to facilitate the recording of these data sets. The systegy 5 confidentiality and security program guidelines. Auto-

shall be (_:apable o_f receiving and storing this data regardless Qfateq systems shall provide the necessary checks needed.
the medium but in conformance with the standard transfer 6.7 Essential Data Elements

format to be defined by ASTM. 6.7.1 Minimum data sets for descriptive purposes have been
6.5 Initiation and Construction of the Patient Health s P PUrpose X
determined from the health records in major clinical settings
Record ; ) ]
and these have been previously published. They are:

6.5.1 Registration/Reservation Establishing the Patient 6711 D f def / ite health
Health Record—Patients must be registered into an establishe 3) Ly epartment of defense/composite healthcare system

EHR system by capturing the demographic information which . ) )
identifies the patient and opens a formal patient re¢®)drhis 6.7.1.2 Uniform hospital discharge data ),
information allows repeated and accurate identification of 6.7.1.3 Basic ambulatory medical care data(St
patients from one care setting to another and provides the link 6.7.1.4 Minimum uniform data set for home c4f,
for additional healthcare information over time. 6.7.1.5 Minimum hospice data sgt),

6.5.2 Identification of Patients 6.7.1.6 Minimum data set for long-term ca(®),

6.5.2.1 The original source health care location information 6.7.1.7 Health record core data $2),
shall be captured for each event of care by using provider 6.7.1.8 Occupational health data €@},
defined identification elements that are preestablished for eachg 7 1 g Emergency medical information data (),
setting and stored as a longitudinal view of the original source 6.7.1.10 Summarized health prof{i&1), and
record or transferred to a patient designated longitudinal health ’
record system.

6.5.2.2 Authentication of Data EntriesAll data entries
will be authenticated by user identification, and date and tim
entries will be recorded automatically.

6.7.1.11 The nursing minimum data g&).

6.7.2 Recommended content of patient care records has also

é)een developed and published by accrediting and certifying

organizations. These include the Joint Commission on Accredi-
6.5.3 Registration and Establishment of the EHR Record foration .Of Healthcarg Organization (JCAHO), the National

Newborns—At birth, a newborn record will be initiated as a Committee on Quality Assurance (NCQA) and others.

patient health record. From the obstetric record of the mother -8 Retention of RecoresPatient health record retention
the following data shall be transferred to the newborn'’s recordC'iteria for both written and electronic records must be estab-

6.5.3.1 Infant's full name lished to conform to the requirements of Federal and state
6.5.3.2 Date of birth, statutes.

6.5.3.3 Sex, 6.9 Master Tables

6.5.3.4 Explicit identification of both parents, 6.9.1 A basic approach to defining EHR content is through

6.5.3.5 Synopsis of abnormal prenatal findings and eventgnaster tables and data views. A master table is a list of
6.5.3.6 Synopsis of perinatal abnormal events, variables that represent the range of attributes currently defined

for a given subject. Table 3 is an example of an excerpt from
a master table. Others are standard coding systems such as

° The boldface numbers in parentheses refer to the list of references at the end Lq:ng_ a prObIem_ list directory, a Catak)gu_e of risk assessment
this standard. guestions organized as reference for patient reported status as
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TABLE 3 Ophthalmology Exam Variables

Pupils
OD pupil
oS

Amsler Grid
OD Amsler Grid
OS Amsler Grid

Corneal Examination
OD normal cornea
Guttata w/o edema

OD confluent guttata w/o edema

OD corneal edema

OD central corneal opacity

OD corneal dystrophy or
degeneration

OS cornea cannot be assessed
OS shallow anterior chamber
OS cornea cannot be assessed

Anterior Chamber Findings
OD AC normal
OD AC flare only
OD AC cells only
OD AC keratic precipitates
OD AC posterior synechiae
OD pupil mydriatis
OD pupil irregular
OD shallow AC
OD Transillumination defects,
etc.

interest. Tables are used by the long-surviving EHRSs.

6.9.3 The notion of observations in its most general sense is
used to mean any aspect of a patient that can be described at a
particular time. It follows Allan Rector’s idea of an observation
(12) a serum glucose, a chest X-ray impression, a Glasgow
coma score, each of the questions on a health or functional
status, (for example, SF-36, D-9), a history of present illness,
urine output and nurses notes are each an observation. An
observation is an attribute of a patient, that is, an atomic unit or
“chunk” in which clinical information is recorded. The obser-
vation, however, cannot stand alone. It has a context and
general attributes that define that context that are independent
of the particular patient's observation, such as: units of

measure in which it is reported, its name and synonyms, its
class, information about how it is grouped in reports or where
well as short tables illustrated within this standard and disit is stored and so forth. This context-independent data is stored
cussed in Specification E 1633. By using master tables we cdf master tables. These tables make it possible to accommodate
provide both a short term and a long term approach tajifferent degrees of granularity and easily adapt to change.
methodically addressing EHR content. By developing theNew entries are easily added to these tables since new concepts
master tables from these resources, users can apply thagise continually in patient care. It is again important to note
standard in diverse settings. Users would use this guide witfhat this document describes observations in an implementation
the appropriate master tables to select standard recommendgdependent fashion using a notation that depicts logical
and optional vocabulary to define the EHR vocabulary in theifrelationships but implies no implementation technique. Data
organization. Overlap will occur among the tables. Mastelelement segments and grouping are used but other logical
tables can be developed and refined as necessary. They alggationships could also be used. In any case master tables hold
provide the means of proposing minimum content as well ashe context insensitive data while the groupings of data
the more detailed and comprehensive content by EHR areaglements deal with the context sensitive relationships that
Master tables examples that reflect EHR content vocabulargstablish the observation’s meaning.
are: 6.9.4 When selected few observations are gathered in a
6.9.1.1 Complete patient health history variables, particular setting, a simpler structure can be employed. For
6.9.1.2 Complete patient self reporting history questionssxample, if a diabetes clinic wished to capture only 20
catalogue, variables (for example, diastolic and systolic blood pressure,
6.9.1.3 Complete patient assessment/physical exam vatiood glucose, hemoglobin Alc, weight, pulse, foot lesions
ables, (present/absent) etc.) one record per visit might be created and
6.9.1.4 Patient self reporting functional status reportingspecific fields defined for just those specific observations. A
items (for example, SF-36, Dartmouth 9), master term table would not be needed. But if other require-
6.9.1.5 Health outcomes variables, ments arise, this approach is very rigid, limited and does not
6.9.1.6 Master table of vital signs variables, work well in the general case. A EHR may have 10 000, or
6.9.1.7 Master table of instrument monitoring variables, andnore kinds of observations (there may be 5000 different
6.9.1.8 Master table of laboratory tests, etc. laboratory tests that could be recorded, for example). Further,
6.9.2 Tests, supplies and equipment have attributes whesbservations may be recorded multiple times by different
considered in the abstract (separately from results or use ingoviders during the same visit. The rigid structure cannot
particular patient). These are attributes that would be listed iRiccommodate that situation.
a catalogue of the available tests, supplies or equipment. The .
attributes of a test might be when it could be obtained, theg- The Overall Structure of the Electronic Health Record
preparation requirements for specimens, the price, the normal 7.1 The discussion of the structure of the EHR must relate
range, the units and so on. Much of the same applies to suppli¢élse major entities (objects) of the record to the identified record
and equipment. The idea of maintaining a “catalogue” orsegments. The clinical heart of the EHR is the core of the
definition table for items such as supplies, orders, observatiorentities: patient, provider, problem, encounters, orders, services
and equipment is a powerful construct. It permits easy addiand observations. The record segments that relate to these
tions and extensions. (New tests and observations can lantities are shown in Fig. 1. The focus of these relationships is
created without having to redefine the universe, or rewritdhe RADT object model, dealt with in Practice E 1715, that
programs.) More attributes can also be added to the item tprovides the foundation for linking the entities in Fig. 1 to the
give the universe of entities new behaviors with little or nodetailed inventory of data elements given in Annex Al. Table
effect on the previous version of the world. Most laboratory4 shows how the segments currently accommodate the entities.
systems, pharmacy systems, billing systems, inventory systems7.1.1 Notice that most of the entities listed in Fig. 1 have
and other systems that must deal with large numbers of discretheir own attributes. For example, the patient has the attributes
items use a general object, or file to carry context-insensitivef sex, race, birthdate, etc. Each order includes attributes that
attributes and “pointers,” or indexes, to refer to the entry ofidentify the item(s) ordered, the date of the order, the ordering
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TABLE 4 Patient Record Content Structure Data Categories,

Segments and Entity Relationships

Data Category and Segments Entity
Administrative Data
| Demographics Patient
1] Legal agreements Patient
I Financial information Patient
\% Provider/practitioner Provider
Clinical Data: Problem/Diagnoses
\% Problem list Problem
Clinical Data: History
\Y| Immunization Service
instance
Vil Hazardous stressor Observation
exposure
Vil Health history Observation
Clinical Data: Assessments/Exams
IX Assessments Observations
* Patient reported data Observation
Clinical Data: Care/Treatment Plans
X Clinical orders Orders
Clinical Data: Services
Xl Diagnostic tests Observations
Xl Medications Service
instance
XM Scheduled appointment/ Encounter
events
Administrative Data: Encounters
XV Administrative data Patient
Encounter disposition” Encounter
Clinical Data: Encounters
Chief complaint/ Observation
diagnoses
Clinical course Observation
Therapy/procedures Service

instance

A These are new concepts or reordered data, or both. Note that the clinical heart
of the EHR is the core of the entities (Objects). The record segments that relate to

these are shown.

7.2 Perspective-Representing the overall structure of the
record is difficult since it is complex and has a number of
dimensions. It also can be viewed from many perspectives.
Four of these are: chronological, by encounter/episode, by
problem, and by topic. Each of these views looks at the same
stored data in a different way. There can be many perspectives
and even more ways of displaying the same data. This guide
must represent the complex storage structure in two dimen-
sions. Therefore, in Appendix X1 several notational conven-
tions are used. One of these is a “pointer” followed by a target
segment or external master table. This allows data values in
these tables to be referenced without clouding the basic
structure being illustrated. These representations are not in-
tended to imply implementation techniques but, rather, logical
relationships. Another difficult task is that of representing the
data needs of different settings in a manner that captures the
diversity and complexity of the observations as they relate to
service instances and requests. These aspects will be further
expanded in the discussion of the appropriate segments.

7.3 Segment Categories

7.3.1 In order to provide a comprehensive structure for the
EHR record, it must be organized into major segments that are
clearly identified and to which information can be consistently
added from one setting and episode to another over time. The
segments were identified through analysis of the content of the
existing data sets and each segment describes and represents a
category or type of information that can be seen in all patient
care records.

7.3.2 As noted in Table 4, these segments have been
regrouped for a more universal understanding of administrative
and clinical. The following discussion deals with the essential
data elements in each segment. The entire list is summarized in
Appendix X1 and each element’s attributes are detailed in
Annex Al, which gives a definition and form of representation.
These elements may be utilized in different constellations in
different settings, but each element's meaning remains the
same wherever it is used.

7.3.3 Segments 1 to 13 (see Table 4) contain elements that
are widely used in all settings and apply to both patient record
and the longitudinal precis regardless of setting. They are not
specific to any one episode or encounter though they may be
initiated or updated during an encounter. The way they reflect
the relationships shown in Fig. 1 and Table 4 will be discussed
in the following sections.

7.4 Occurrence and Utilization of Record Segments in
Different Settings-Table 5 outlines the classes of settings that
maintain a patient record of care which contains the identified
segments to some degree.

7.5 Segment 1, DemographiesThese are personal data

provider, the urgency of the order (stat, now, routine, etc.), thelements, sufficient to identify the patient, collected from the
ordering instructions can be further broken down into amountpatient or patient representative and not related to health status
frequency, duration, special conditions for many orders. Theser services provided. Some of these elements may require
will all be presented in detail in Section 9.
7.1.2 For some of these entities, the industry has enoughational standards and regulations such as a Joint Commission
experience with them that the overall structure is well underStandard, conditions of participation for medicare, uniform
stood and easy to describe. In some information areas, espeospital discharge, ambulatory, and long term care data sets.
cially those that are represented by free text in the traditional 7.6 Segment 2, Legal Agreement$his includes data ele-
record, much is yet to be learned.

updating at each encounter or episode and must satisfy various

ments indicating legally binding directions or restraints on
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TABLE 5 Sites of Care

Ambulance/aid-car

Ambulatory surgery facility, free-
standing

Ambulatory surgery facility,
hospital-based

Birthing center, free-standing

Birthing center, hospital-based

Clinic/health center, comp
outpatient rehabilitation

Clinic/health center, dental

Clinic/health center, free-standing

Clinic/health center, health
maintenance organization
Clinic/health center, outpatient

mental health
Clinic/health center, pain

Clinic/health center, rural

Clinic/health center, urgent care
center, walk-in, free-standing

Clinic/health center, vision
Custodial care facility

Day care center

End-stage renal disease treatment
facility

Home health

Hospice, free-standing

Hospital, acute care

Hospital, acute care with
psychiatric services

Hospital, burn center

Hospital, cancer

Hospital, children’s
Hospital, emergency room

Hospital, government
Hospital, outpatient department

Hospital, psychiatric

Hospital, rehabilitation

Hospital, trauma center LVL 1

Imaging services facility, free-
standing

Independent laboratory

Industrial health/occupational

health center

Intermediate care facility

Intermediate care facility-mentally
retarded

Mental health multiservice
organization

Mental health partial care
organization

Private office, group, fee-for-
service

Private office, group, prepaid
Private office, solo practice
Residential treatment center,
emotionally

Disturbed children
Residential school

Retirement center

School clinic/infirmary

Sheltered employment workshop
Skilled nursing facility/nursing
home

Special education program
Substance abuse treatment
facility, resident

Nursing center

Vocational rehabilitation unit

reactions to drugs or foods, behavioral problems or other health
alerts may be included. The problem list is to be amended as
more precise definitions of the problems become available.
Controlled vocabulary for problem lists may be contained in a

problem list directory master table.

7.9.2 This segment contains a master list of all of a patient’s
problems or diagnoses. It may be referenced, as noted in 7.18.2
in presenting the diagnostic summary beginning each
encounter/episode. All problems or diagnoses initially recorded
in a specific encounter/episode will also be entered in this
master list.

7.9.3 Whenever possible, identification of risk factors
(health alerts) that should be known prior to implementing any
health services should be included in this section. They can be
considered to be instances of a special type of patient problem
and include allergies, contagious conditions, and adverse
reaction to specified treatments.

7.10 Segment 6, ImmunizatiorgConsidered a component
of patient health history, this segment contains, chronologi-
cally, all immunizations administered to the patient and their
current status. This synopsis may also be copied to an
emergency record to accompany medical alert data. Acquired
(active or passive) or induced immunity or resistance to
particular pathogens produced by deliberate exposure to anti-
gens is included.

7.11 Segment 7, Exposure to Hazardous Substances

7.11.1 The what, where, when, and how data on actual or
potential exposure to all biological, physical or chemical
agents that might be associated with adverse health effects are
listed in this segment. This segment should provide data for
epidemiological studies to determine correlation of disease

patient healthcare, release of information and disposal of bod{yith exposure to environmental stressors.
or body parts, or both, after death. 7.11.2 Because of the potentially long latency period in
7.7 Segment 3, FinanciakThis segment contains the ref- exposure to hazardous substances before the appearance of
erences to the financial bodies that will cover the cost of caregffects, the chronological record of exposure—both in the
This segment may be referred to from within the record, agvorkplace and out, where appropriate—to hazardous chemical,
during encounters/episodes. Such reference would obviate tii#ysical, biological, or radiologic stressors to the body is
need for a redundant collection of such data during the visit.contained in this segment. It has particular importance when
7.8 Segment 4, Provider/Practitioners accessed as part of the synoptic record because its complete-
7.8.1 This segment contains in one place the descriptiveess acts as a prompt to providers/practitioners long removed
data about each provider/practitioner and may then be refeid time or space, or both, from the original entry that the signs
enced when recording data about the events of healthcare. TH&d symptoms of health conditions may be due to previous
includes the provider identifying data on the primary organi-exposure. Absence of such data does not rule out such exposure
zation, or establishment responsible for the availability ofbut presence provides direct clues needed to identify the
healthcare services for a specific episode or encounter. possible causes of an observed condition.
7.8.2 Practitioner identifying data elements are those asso- 7.12 Segment 8, Family/Prenatal/Cumulative Health/
ciated with the individuals licensed or certified to deliver careMedical/Dental Nursing Historr-The long term relevant
to patients, who had face-to-face contact with the patient, andatural family and patient history and signs which would aid
provided care based on independent judgment. practitioners in predicting or diagnosing illness, or actual or
7.9 Segment 5, Problem List potential alterations in health, or predicting outcome of the
7.9.1 This includes specified clinical problems, a diagnosigatient’s care are all the focus of this segment. The historic
summary and stressor exposure, an ongoing list of clinicallyecord of previous signs and symptoms complements the
significant health status events and factors, resolved angroblem listinitemizing, in an integral way, the manifestations
unresolved, in a patient’s life. This list should contain all pastof prior disease, illness or health status not yet documented in
and existing diagnoses, pathophysiological states, potentiallyne problem. It characterizes those already present in that list
significant abnormal physical signs and laboratory findingsand it takes the form of a categorized list of questions of the
disabilities, and unusual conditions. Other factors such aform: “Have you ever ? If so, when?” During each
social problems, psychiatric problems, risk factors, allergiesencounter/episode this list may be updated by the preface:

11
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“Since the last visit have you ever ? If so, when?” so 7.14.3 A clinical order is an action-oriented message de-
that the most recent observations can be added to the growirsgribing an intervention in the health of a specific patient
list. This integral process then collects the most reliableoriginated by, or under the supervision of, a practitioner. A
observations from the patient, (historically categorized inclinical order has legal implications regarding responsibilities
patient records) review of systems, and nursing history or othefior the ordered intervention as well as quality of care implica-
method, and adds them to the historic body of (at the time}ions that may be assessed by supervisory bodies or clinical
freshly collected data. Ideally, this process begins duringesearchers, or both. It is therefore necessary to specify the
gestation and the initial observations are transferred from thigical structure of this message and to define the representa-
mother’s record to that of the newborn at birth. Fresh obsertions to be used for each constituent data element. The clinical
vations are added throughout the patient’s lifetime. If continu-order acts also as a communication and coordination mecha-
ity can be maintained, the practitioner need not have taism for all of the practitioner and ancillary professionals who
reconstitute the early record, at least not often, at eacknay participate in the actions set in motion by the order. The
encounter. Recommended and optional attributes of patiemlinical order structure is complex and may be thought of as a
history are included in a master table. network structure because of the complexity of relationships
7.13 Segment 9, Assessments/Exams between specific data elements within the clinical order and

7.13.1 Assessments/exams characterizes the patient's heafiifler data elements located elsewhere in the care record.
status in tandem with the history. Depending upon the settingd€cause this complex structure is difficult, and perhaps prac-
this segment may include a general or specialty medical ofically impossible, to represent by means of two dimensional
dental exam or assessments by nursing, dietary, social servid@@Per forms, there is no explicit manual-mode model for this
therapy or dental hygiene specialists, or all of these. Th&ind of datq stru_cture. Paper records have relleq on plain text
assessments may be all-inclusive or may relate only tdéPresentations in recording the order. In practice tr_]e_sg rela-
hands-on care of very special problems (that is, particular bod{fonships among the data elements have been implicit in the
systems, psychosocial assessment, dental, vision communidfculcated practices of professional training. This guide at-
tion, etc.). All data pertinent to pre- and perinatal caret€mPpts to explicitly define this structure.
including monitoring during delivery are also included in a 7-14.4 Since a clinical order is a message, it has a heading
post-delivery exam assessment. Details of the actual delive§nd a body. The heading specifies the originator, the object
for the newborn are to be entered in the specific sectioffatient, the routing and the addressee(s). The body contains a
containing health factors of the neonate. Recommended agiructure that is greatly dependent upon the action addressee
tributes of assessments/exams are identified in master table§ut does have a large degree of commonality across all types of

7.13.2 This segment records the observations of the practders. Since the message objective is a specific patient, a copy
tioner during structured and systematic examinations of th@f all orders for that patient shall be filed in the patient's care
patient's body during encounters/episodes. It contains obje(g_ecord. This follows curr_ent accountability practice regarding
tive observations and measurements that quantify attributes gf¢ manual record and its legal status as the record of care
each body system. These are the same body systems abbgf€ived by @ patient. Other copies may be stored for use by the
which patient questions are asked during the history. SucACtion or information addressees, as appropriate. A given
common categories allow characterization of expressed prot§linical order may be more appropriately created by means of
lems with observational evidence in explicit common termsPr€€Xisting templates, or sets of templates, that contain preas-
and measures that, over time, allow practitioners to follow the?!gned data. _ _ _
course of illness and recovery. This focuses on the physical 7-14.5 The data elements in each order are in the following
assessment of the patient and is combined with appropriaféinctional groups:
psychosocial assessment to compose overall patient assessment-14.5.1 Those that identify the patient,
status. These observations complement the diagnostic terms7.14.5.2 Those that identify the action or ancillary service,
described in 7.15. They also relate to the effects of therapeutic 7.14.5.3 Those that identify the orderer(s),
interventions, such as medications, as described in 7.16. 7.14.5.4 Those that control the timing or delivery of ser-

7.14 Segment 10, Care/Treatment Plans and Orders vices, or both,

7.14.1 Data entries that direct a patient’s treatment includes 7.14.5.5 Those that describe the requested service and
detail data on deliverance of orders and compliance with angonditions of delivery,
diagnostic or therapeutic treatment plans, whether written, oral 7.14.5.6 Those that document the delivery of results, and
or standing. 7.14.5.7 Those that are used for quality assurance.

7.14.2 A care treatment plan may be a broad perspective 7.14.6 The logical structure in Appendix X1 lists these data
program that identifies planned clinical encounters, educatioslements showing their structural relationships within the
and scheduled events related to specific diagnosis or set ofessage and the data elements to which they may be related in
problems (for example, diabetes). It may also be a short terrather segments of the clinical record.
tool applied, for instance, in acute care or other setting that 7.14.7 Orderer Group of Data ElementsThe elements in
arranges interdisciplinary roles to carry out therapies, nursinthis group provide a means of tracking the initiation and
services and other activities. While not always explicitly responsibilities for each order. This group also helps ensure
defined, care plans are typically based on protocols anthat various subordinate practitioners do not exceed the bounds
guidelines. In some cases, they are developed via consensusf their training by ordering, unaided, procedures they have not
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yet been qualified to use. At the same time, these steps mugtroblem list, encounters and physical exam segments may,
many times, be started in the absence of a practitioner havirigkewise, contain references to specific dates and types of tests
adequate authority to fully initiate the procedure or servicethat are associated with those problems, encounters or exami-
ordered. In hospitals, the actions of the nursing staff and healthations and which help document the full implications of the
practitioner students or those in training may require reviewmeaning of such tests.

and validation by co-signing for services having major health 7.16 Segment 12, Medications

or cost implications from the aspect of accountability. Institu- 7.16.1 A list of all long term medications and significant
tional policy must provide the criteria for expeditious action in getails on all medications prescribed or administered, or both,
identifying services needing higher permission levels from then the course of, or as a consequence of, an encounter or
responsible staff; this two-tier approach allows actions to bpjsode.

initiated in a timely fashion but yet rescinded, if appropriate. - 16 5 This segment contains data about the therapeutic

Therefore, the data elements in this group identify the needeghemical substances and treatments that have been prescribed
information applying to a wide variety of situations. Neverthe- 5« interventions in the disease process. All of the attributes of
less, not all elements may apply in a given situation. the order described in 7.14 are linked to this record by
7.14.8 Action/Ancillary Service Data ElementsThe ele-  reference to the orders segment. Additional attributes provided
ments in this group identify the action performers and the typgyy the pharmacist are also added to the record, including
and priority of the order. adverse affects reported in the history or the physical exam
7.14.9 Order Content Data ElementsThis group of data segments, or both. The problem list that identifies the problem
elements conveys the explicit service/actions desired for thbeing treated may also be referenced.
patient. It may include patient data extracted from other 7.17 Segment 13, Scheduled Appointments/Everthis
segments of the record, as required to conduct the services gégment includes the list of planned or scheduled appointments
to carry out the action. Each ancillary service or treatment sitghat implement a treatment plan. It includes attributes that

must be able to define the data which will be required in thischaracterize the planned services, location and practitioners
group in order to be able to carry out the ordered actions. Sucihat constitute the plan.

data requirements will be found in appropriate subordinate files 7 1g Segment 14—Encounters/Episades
and will control, by prompting, the construction of the text of
the order to meet these requirements. Modifications to thg1

order shall be appended to the original text while other dat@vhich information about the patient's health status is ex-

elements shall document the course of each modification.  .pa0ed. The encounter record should capture the facts relating
7.14.10 Result Group- This group of data elements docu- o the events that took place—whether they occur in an
ments the delivery of the result data from the service or actior]npatiem setting or an ambulatory care environment. Certain
as appropriate, while the results themselves are stored sepaformation that characterizes the time, place and circum-
rately in the appropriate segments of the record. stances of the initiation of the encounter are first required. Then
7.14.11 Quality Assurance Group of Data Element$his  the information characterizing the patient's condition and
group of data elements documents the circumstances of actionsason for seeking care must be recorded. Next, the identifi-
that are exceptions to the routine process for each orderashtion and characterization of the patient’s problem(s), includ-
action or service. They assume that a process is evaluating theg referencing the encounter to the problem list must be
specific criteria for each clinical order in order to establish theincluded. Finally, the interventions ordered, the response to the
regular bounds. Because healthcare must deal with the uneaetions performed, the departure condition and the required
pected and the unusual, recording of events that are unusuillow-up actions must be recorded, including a record of the
because they are outside the bounds of routine experience in services rendered. Because the circumstances leading to an
way implies that they are not required for treatment. Ratherencounter may be as direct as inpatient rounds by the attending
these data elements flag such events so that they can be eaghysician to emergency room care (for example, traumatically
recognized for review. That they were reviewed is alsoinjured patients), the data collected in the encounter may vary
documented in order to ensure that significant findings are ndtom brief to extensive. The collected data may not include all
overlooked. data elements identified, if these elements are not applicable to
7.15 Segment 11, Diagnostic TestSignificant details of ~a given encounter. The logical structure shown in Appendix
tests performed aid the practitioner in the diagnosis, managet1, however, identifies the minimal essential data elements
ment and treatment of the patient. Documentation of the resulf§iat may comprise the ambulatory portion of the encounter
from the clinical laboratory, radiology, nuclear medicine, record.
pulmonary function and any other diagnostic examinations 7.18.1.1 A discussion of this segment must first explain that
would be included. This segment contains the chronologicathe pointer arrows leading from the identified data elements to
list of all diagnostic tests ordered and conducted on the patien& logical file mnemonic is intended to portray that element is
The attribute data about each such test reference the ordeepresented in a lexicon. The lexicon has associated attributes
problem list, appropriate physical exam or medication segthat are not dependent upon the context of the term in the
ments, or all of these, that may relate to the monitoring ofencounter record, and the recorded element is the index into
therapeutic interventions to either measure therapeutic effecthis lexicon. This notation enables discussion of the complexity
or detect adverse affects. It should be remembered that thef interrelationships among data elements of the record that

7.18.1 The concept of an encounter is usually defined to be
face-to-face session of the patient with a practitioner during
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occur across and within segment boundaries. In order to refleftisions, physical, occupational, nursing, respiratory, rehabili-

how the structure of the record parallels the practitioner'sative and mental health therapies would be included.

thought processes, these logical interrelations must be depicted7.18.5.2 These elements are recorded to characterize all of

using a generic convention and the data that are global to thhe conditions of non-medication therapy, and they represent

individual encounter must be so identified in order to fosterinterdisciplinary therapy programs and results.

data independence wherever possible. This means avoidance 0f7.18.6 Subsegment 14E, Procedures

recording redundant data when that data are independent of the7.18.6.1 This includes significant details on all procedures

context. It also means using a key identifier or term to represergerformed in an operating room for diagnostic, exploratory, or

that invariant data which is stored in a logical list that can bedefinitive treatment purposes.

referenced from within the context. This procedure avoids a 7.18.6.2 This subsection contains data that characterizes

common error in forms design in which specific instances, othose procedural events that accompany treatment of the

data values, of a given data element are identified as separgtatient, exclusive of laboratory phases of diagnostic proce-

data elements. A specific instance of a class name, for exampléures, which are recorded in Segment 11.

might be a specific drug or a unique lab test name. Use the 7.18.7 Segment 14F, Disposition

above notation to convey membership in a lexicon name class. 7.18.7.1 This subsection identifies the circumstances under
7.18.2 Segment 14A, Administrative/Diagnostic Summary which the patient terminated the encounter or episode and
7.18.2.1 These are the data elements clarifying time/daténcludes data about the length of stay, condition of patient on

location, type and source of encounter or episode as they diffélisposition, recommended treatment and other information

from information already contained in the related majornecessary for follow-up care.

segments (75_717) These should include the prob|ems and7.18.7.2 This subsection contains that data that character-

the list of admitting and all other diagnoses which are a factofzes the conditions under which the encounter or episode was

in the patients care during the specific episode or encounter af@mpleted and the arrangements for appropriate follow-up

which should be added to the patient’s problem list in 7.9. either by the current or by other providers. It contains infor-
7.18.2.2 This subsegment contains all of the data thafation needed to maintain continuity of care over several

characterizes the origin of the episode and the manner @Pisodes or multiple encounters.

arri_val at the provider’s_facility, incluc_iir]g the conditi(_)r_l of the g Ajternative Views of the Logical Structure

patient. It also summarizes the administrative conditions con-

cerning the termination of treatment, excepting the dispositionl_

that is contained in 7.18.6.

8.1 The EHR requires content depth and retrieval flexibility.
he proposed approach expands the idea of user specific data
)/iews to reflect the range of content from sparse to highly

Tr;ﬁlrﬁf ?;Z?em_'e}rr]]tis 13;;%2'e;eg?ﬁlf]fé?éaﬁr:ﬁrs;gt |é|2§ts§ detailed. A data view is a specific collection of a set of data to
9 meet user needs. This guide poses a minimum essential data

history reference to SECFIOH 8 and' history of Ch'.ef C.Omplamkliew and a longitudinal precis view. The basic structure of this
and reasons why the patient came In for care. Th's will incipde uide is expressed through the segments, now being adapted to
?efr:;gi\:;veogift;{gr:nsg aassal?jzrsoceirtl)(’gg t|(r)1 tgelgndll\t”illj:cl) Ciiileuggt e current perspective of objects. Content vocabulary is being
. T Zssembled into master tables. Users are expected to begin with
reported pre-hospital care of emergency patients and AaSSEIRS standard as framework, build on the basic minimum data
men_t. c.)f the naturg of traumatic injury and the results Ofview and draw from the many master tables to specify their
sta;blllglzgsmterventllzrés.la N IClinical C unique EHR requirements. As noted earlier in this guide,
-18.4 Segment 14C, Progress Notes/Clinical Course g534ard data views (such as uniform hospital discharge data,
7.18.4.1 This includes the components that form an ongoingandard home health data set, etc.) were collected and incor-
chronological picture and analysis of the clinical course of theporated into Annex Al. Additional views serve as ongoing
patient during an episode or encounter. This segment igsources to this work. Table 6 is a list of minimum essential
applicable for any healthcare setting. These elements serve gga content or a minimum data view. It is organized according
a means of communication and interaction between membetg cyrrently proposed objects. Note that data items are intended
of the healthcare team. They may also occur as narrative gy g)| EHR record sites unless marked as “conditional.” This
flow sheets. They constitute the record of patient response iQows the variance between outpatient and inpatient as with a

therapies, progedures ar_1d other events. surgical procedure case. The “conditional” notation applies
7.18.4.2 This subsection contains all those data elementghen the related events occur.

that characterize the clinical course of care and the condition of 8.2 just as master tables are a way in which to develop
the patient. They will link to tests, therapies and proceduregocabulary depth within a framework, the data views provide
and will be represented by test or flow sheets. the window for flexibility within a unified framework. This
7.18.5 Segment 14D, Therapies approach builds from the original work in this guide. Because
7.18.5.1 This includes significant details on all preventive orthe notation for conveying a common reference logical struc-
therapeutic, or both, services performed at the time of theure for the EHR depicts only a selected view of the complex
episode or encounter or scheduled to be performed before tlieterrelationships among the data elements, many readers may
next episode or encounter. This subsection would not includéel that their perspective is not represented. The selection of
any surgery performed in an operating room or that could béhe notation used in Section 7 involved many compromises in
documented under either Segment 12 (7.16) or 7.18.6. Transelecting a reference representation. This section attempts to
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