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Background and Significance

The specifications of the openEHR standard are published by
the openEHR Foundation, an entity responsible for developing
the specifications and for the availability of specific tools that
allow use of the standard, with one of the main objectives
being to allow electronic health record (EHR) systems to
communicate with each other without loss of meaning,
achieving semantic interoperability.1 To this end, theopenEHR
standard is based on two level modeling,1 comprising the
reference model and the knowledge model.2,3

The reference model focuses on defining the structures
and attributes necessary to express the instances of data in
an EHR such as the data type and structure.2,3 The knowledge
model comprises archetypes and templates. Archetypes are
formal and semantic artifacts, which facilitate collecting,
storing, retrieving, representing, and communicating clinical
data, representing a maximum set of useful data from a

domain concept that must be shared and reused to contrib-
ute to interoperability, and they can be modeled by domain
professionals and health informatics specialists. Templates
restrict and group archetypes into larger structures,2 corre-
sponding to a dataset for an individual case usage. The
number of archetypes used in a template reflects the detail
level needed to meet the demands of specific contexts.4

The registered information is represented in openEHR by
entry classes, which are the most important in the reference
model in terms of content, as they determine the semantics
of the information in the records and become the majority of
the archetypes defined for the EHR.5

The openEHR foundation provides the Clinical Knowledge
Manager (CKM) to enable reusing archetypes,which consists of
a web-based repository containing archetypes and templates
developed by an international group of experts.1 These arche-
types can be downloaded and reused directly or specialized to
include specific elements and details for a given situation, such
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as the “weight” archetype, which can be specialized for
“birthweight.”6

The applicationof theopenEHR standard has been reported
in several countries such as Sweden,7 China,8 Slovenia,9 and
Brazil.10,11 It is aneutral approach toterminology, enabling the
insertionof terminologies suchasSystematizedNomenclature
of Medicine-Clinical Terms (SNOMED-CT) and Logical Obser-
vation Identifiers Names and Codes. Using this approach,
domain experts can participate in systems development,
modeling archetypes and linking appropriate terminology.2

Terminologies in nursing name elements that represent
professional practice (i.e., nursing diagnosis, results, and
interventions), and there are already initiatives to represent
concepts contained in nursing terminologies in the openEHR
model.12,13However, considering the principles of openEHR,
there is the need for a generic archetype, which is reusable to
represent any nursing diagnosis and intervention, regardless
of the terminology to be used.

The components required for the construction of
nursing diagnosis and interventions are proposed by ISO
18104:2014.14Although the term “diagnosis” isusedbyseveral
health professionals, nursing diagnosis has theoretical bases
and specific elements which differentiate it from the medical
diagnosis and which is intended to identify diseases, injuries,
and health conditions by logic of the profession. The nursing
diagnosis comprises an interpretation of the data collected in
the nursing history and implies in the nurse’s decision about
the responses of the person, family, or community at a given
moment in the health-disease process, thus consisting of the
basis for selecting interventions to achieve certain results.15

The representation of a generic archetype for nursing
diagnosis and another for nursing interventions in the open-
EHR standard based on ISO 18104:2014 will favor reuse of
these models in EHR, regardless of the context used.

Objective

The objective of this study, which originated this article, is to
represent the content of nursing diagnosis and interventions
in the openEHR standard.

Methods

This is a developmental studywith itsmodels being developed
following ISO18104:2014.14Thedevelopmental studyconsists
of using knowledge, in a systematic way, for the production of
newmaterials, devices, or products, for the installation of new
processes and systems, or for the improvement of those that
already exist.16

Two new archetypes were elaborated: one to represent the
nursing diagnosis concept and another for the nursing inter-
vention concept based on the reuse of existing archetypes,
available in the CKM. In addition, the Ocean Archetype Editor
toolavailableon theopenEHRFoundationwebsitewasadopted.

The metadata, which compose the title page of the
archetypes, was initially described.

Three research nurses worked on building the archetypal
models. The developed models were discussed with other

nurses in a research group in the health technology area. The
models were subsequently evaluated by five professors with
expertise in health technology: three nurses and two health
informaticians.

The workflow adopted in this study is shown in ►Fig. 1.

Representation in openEHR
The openEHR entry classes are observation, evaluation,
instruction, and action.5 The observations comprise recording
measurable or observed data such as blood pressure or body
temperature; evaluations are the record of clinical assess-
ments suchas theassessmentofhealth riskor adverse reaction
risk; instructions consist of recording the start of a work
process such as a service request or medication order; and
actions comprise performed clinical activities such as proce-
dures and medication management.17

The information in the input classes in openEHR can be
structured in different ways such as (1) text that allows
registering data in the form of a narrative; (2) date and time,
which documents the date and time components in the EHR,
may (for example) refer to the date and time of the evaluation
or the beginning of the signs and symptoms; and (3) cluster,
which is a format used to represent class logic and subclasses,
inwhich broader content encompasses more specific content.

Another important concept used in the archetypes struc-
tured in this study is the slot, which defines a link point in an
archetype in which other archetypes can be inserted; it is
designed to be populated, meaning to have one of the
allowed archetypes chosen for use.18

Empirical Basis: ISO 18104 Standard
The ISO 18104 standard was initially published in 2003 to
provide a reference model for representing nursing diagnosis
and actions andwas updated in 2014. Its purpose is to facilitate
the representation of the concepts of nursing diagnosis and
actions and their relationships for computational processing.14

According to the model, a nursing diagnosis can be
expressed by a focus, which comprises the activity area that
is relevant to nursing (such as temperature), and a judgment
which consists of the clinical opinion about the focus (i.e.,
increased), or by a clinical finding which contemplates situa-
tions inwhich judgment is implicit in the focus (suchaspain). A
location (i.e., right leg) can be added to the focus.14

Nursing diagnosis can also have potential, chance, or risk.
The chance potential occurs when there is a possibility of
positivediagnosisoropportunities suchasa chanceofeffective
self-care, while the potential risk occurs when there is a
possibility of negative diagnosis such as a risk of low self-
esteem.14 Still, the nursing diagnosis can be associatedwith an
information subject (as a caregiver) and qualified by degree
(such as severe), clinical course (such as acute), and time.

Regarding nursing interventions, the ISO 18104:2014 uses
the term “nursing actions,” with the purpose of including
assessment activities, data collection, and care coordination.
The rule establishes that a nursing action must consist of a
term for action (i.e., remove) and at least a term for the target
(such aswound coverage). The latter refers to the entity,which
is affected by the action.14
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The nursing action statements can also be specifiedwith
the inclusion of path, medium and time, while the location
can be used to better specify the position of a target.14 It is
noteworthy that the location in both structuring diagnosis
and nursing interventions does not necessarily refer to an
anatomical location and may be related to a location of
space, such as a health care unit or home.

Nursing Diagnosis and Intervention Archetypes
The study by Abreu and Sousa was used as a basis19 for
structuring the nursing diagnosis archetype, employing
entry class evaluation. The nursing diagnosis title and the
conditions related to it in this study were represented in
text and the initiation and resolution dates in date format.

A cluster called the structural category of the nursing
diagnosis was developed, within which it was possible to
choose one of the three structures in which a nursing
diagnosis can be represented: focus and judgment; clinical
finding; or potential. The text format was chosen for regis-
tering these categories.

A cluster called additional descriptors was also created, in
which the degree, clinical course, time, body structure or
position, spatial location, and the information subject could
be registered by means of text.

It is possible tomake slots with two archetypes available in
CKM, with the first using the “anatomical location” archetype
and thesecondthe “problemqualifier”archetype; in thiswork,
they were renamed to “body structure or position” and
“qualifier of the nursing diagnosis,” respectively. A termino-
logical link was also made, linking the node name “nursing
diagnosis” to code 86644006—Nursing diagnosis (finding)—
from SNOMED-CT.

Next, the input class “instruction”was used for the nursing
intervention archetype. The name of the nursing action was
represented in text form, and a cluster was structured called
the nursing action structure with the terms “action,” “target”
and “subject of record” in the form of text.

Another cluster called additional terms was structured
containing the items: path, medium, time, anatomical loca-
tion, and spatial location. It is possible to develop slots with

Fig. 1 Work flow adopted in this study.
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two archetypes available in the CKM for the medium and
anatomical location: the first with the “medical device”
archetype, renamed “means,” and the second with the
“anatomical location.”

The location in the two archetypes modeled in this study
can be registered in a structured way through the slot when
referring to the anatomical location or in free text when the
record informs the space location. The same occurs for the
registration of the “means” in the nursing intervention
archetype, which can be done in detail in a structured way
by using the slot or when referring to the means, which do
not understand devices, in text form.

The relationship between ISO 18104:2014 and the repre-
sentation of nursing diagnosis and intervention archetypes
in the openEHR model is found in ►Fig. 2.

Results

Themetadatawhich contains the setof items fromthe title page
of the nursing diagnosis archetype is shown in ►Table 1. The

generic archetype for nursing diagnosis is shown in ►Fig. 3,
whose registration can be performed by using the “nursing
diagnosis” or “structural category of nursing diagnosis” field.

The example of terminological connection performed to
link the name of the “nursing diagnosis”node to SNOMED-CT
is shown in ►Fig. 4.

The metadata that contains the set of items from the title
page of the nursing intervention archetype is shown
in ►Table 2. Finally, the nursing intervention archetype is
shown in ►Fig. 5.

Discussion

Metadata are important when structuring archetypes, and it
is essential that an evaluation is performed in the CKMbefore
representing a new concept to identify existing concepts,
which can be reused. The indications of use and nonuse
collaborate to guide the professional in this step, which
contributes to minimize inaccurate reuse, making interoper-
ability difficult.

Fig. 2 Relationship between ISO 18104:2014 and the representation of nursing diagnosis and intervention archetypes.
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The “problem/diagnosis” archetype is available in the CKM
openEHR, which can be reused in the EHR to represent diagno-
sis made by different health professionals.21 However, nursing
diagnosis have a specific reference structure for its representa-
tion laid down by a rule,14 which includes items not addressed
by the archetype in question. Furthermore, nursing diagnosis
and actions are central concepts in professional practice, so it is
important that they are represented by archetypes.22

A similar situation occurs with the “service request”
archetype available in the CKM, which could be specialized
to represent nursing interventions. However, these also have
a specific reference structure,14 which is not covered by the
aforementioned archetype. In this case, the information
“reason for the request” and “clinical indication for request-
ing an intervention” contained in the archetype can be used
by linking the nursing diagnosis that supports them, despite
being implicit when it comes to nursing interventions.

A contribution of the archetypes structured in this study is
information retrieval. There are mapping initiatives for
reestablishing numerical information contained in clinical
narratives for archetypes, such as blood pressure data con-
tained in unstructured clinical records.23 This is interesting in
the recovery of nursing diagnosis and interventions, which
may have secondary use linked to identifying the phenomena
that nurses are concerned with and the interventions per-
formed, thus contributing to actions related to the quality of
care, patient safety, and professional visibility.

The example of the terminological connection made
in the nursing diagnosis archetype stands out for
information retrieval (►Fig. 4). The use of SNOMED-CT in
conjunction with openEHR contributes to interoperability,9

with semantic interoperability being essential regarding
nursing care to facilitate sharing information produced by
nurses, ensuring their understanding by information
systems in health care and its users.24

A reflection on the optional and mandatory items is neces-
sary when structuring openEHR archetypes. Some items do
notneed tobecompleted in thecaseofnursingdiagnosiswhen
it is related to psychological processes; for example, it is not
necessary to register the body’s location, laterality, and
position for the diagnosis “anxiety” and “anguish.” The
“body location” itembecomesmandatorywhen the “anatomi-
cal location” archetype slot is performed; thus, it can be
documented during registration as an item which does not
apply to certain diagnostic statements, for which (if pertinent)
it is possible to insert the space location in text form.

Similarly, the “device name” item becomes mandatory in
the nursing intervention archetype when making a slot with
the “medical device” archetype. This is an interesting ques-
tion in interventions that can be qualified by terms of the
“means” axis, such as pulse oximeter, cardiac monitor, and
nebulizer. It was also decided to structure this information in
text form because nursing practice involves several types of
intervention, understanding that a medium does not only
refer to the devices and materials used in nursing practice,

Table 1 Title/headermetadata for thenursingdiagnosisarchetype

Metadata Description

Purpose Register a single nursing diagnosis

Use Record of a single nursing diagnosis, which
can be composed of focus and judgment, a
clinical or potential finding

Misuse It should not be used to record symptoms
described by the individual; use the “cluster
symptom” archetype, usually within the
“observation story” archetype.

References Abreu N, Sousa P. Nursing diagnosis an essay
of an archetype that expresses the clinical
concept. Paper presented at: Conference
ACENDIO - E-Health and Nursing – Knowledge
for Patient Care; April, 2015; Bern,
Switzerland.19

International Organization for Standardiza-
tion. ISO 18104:2014. Health informatics -
Categorial structures for representation of
nursing diagnoses and nursing actions in
terminological systems ISO 18104:2014. 2
ed. Switzerland: ISO, 2014.14

Conselho Internacional de Enfermeiros. Clas-
sificação Internacional para a Prática de
Enfermagem – CIPE®: versão 2015. Tradução
Telma Ribeiro Garcia. In: GARCIA, Telma
Ribeiro (Org.). Classificação Internacional
para a Prática de Enfermagem CIPE®: versão
2015. Porto Alegre: Artmed, 2016.
41–239.20 Fig. 3 Generic archetype for nursing diagnosis.
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but can also inform a care provider or a therapy (for
example).

The most generic nursing interventions would have a
smaller amount of information to be filled in the EHR, such
as “remove dressing,” in which only the fields related to the
action and the target would be filled in; in this case, “remove”
represents the term “action,” while “bandage/dressing,”
despite being a mean, represents the target of this interven-
tion. On the other hand, more specific nursing interventions,
such as “removing the left leg bandage in themorning,”would
have a greater number of fields filled in.

A challenge in developing archetypes is the decision on the
depth of data to be recorded. This can influence the way in
which the records accurately represent the phenomena of
patients, interfering in the decisions of health professionals.25

The maximum representation of a concept in an archetype
enables choosing what information will be kept when it is
restricted at the template level. This collaborates so that the
structured models correspond to the needs of each service,
considering specific contexts.

The results of this study also contribute to extracting and
retrieving information. The use of the openEHR archetypes

and Natural Language Processing (NLP) is a viable approach
for extracting and representing EHR information. NLP tech-
niques can be used in conjunction with openEHR for reusing
and exchanging unstructured data,26 thus enabling more
detailed secondary analysis.

Conclusion

The represented models can be reused in EHR to document
nursing diagnosis and interventions in different contexts of
action, ranging from generic to more specific statements.

The representation of nursing diagnosis and interventions
based on the openEHR standard contributes to representing
specific nursing care phenomena and needs in health care
information systems.

We intend to submit these archetypes to the openEHR
foundation as future work for analysis and review.

Clinical Relevance Statement

The implications of this study are related to representing
nursing phenomena in information systems, contributing to

Fig. 4 Terminological connection linking the “nursing diagnosis” node to systematized nomenclature of medicine-clinical terms.

Table 2 Title/header metadata of the nursing intervention
archetype

Metadata Description

Purpose Record all data of a nursing action

Use Registration of a single nursing action. The
term “action” was used to include data
collection and evaluation actions considered
relevant in nursing practice and also included
in the nursing records.

Misuse It should not be used to record nursing
interventions performed; use the “action”
subclass archetype for this purpose.

References International Organization for Standardization.
ISO 18104:2014. Health informatics - Catego-
rial structures for representation of nursing
diagnoses andnursing actions in terminological
systems ISO 18104:2014. 2 ed. Switzerland:
ISO, 2014.14

Conselho Internacional de Enfermeiros. Classi-
ficação Internacional para a Prática de Enfer-
magem – CIPE®: versão 2015. TraduçãoTelma
RibeiroGarcia. In:GARCIA, TelmaRibeiro (Org.).
Classificação Internacional para a Prática de
Enfermagem CIPE®: versão 2015. Porto Alegre:
Artmed, 2016. 41–239.20

Fig. 5 Generic archetype for nursing intervention.
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documenting the nursing process and to teaching related to
the nursing process and nursing informatics.

Information systems which already use archetypes can
benefit from the concepts defined in this study by incorpo-
rating these archetypes in their base. With this, they will
implement the definitions of nursing diagnoses and inter-
ventions, maintaining all the benefits of using the openEHR
standard to achieve the semantic level of interoperability.

Multiple Choice Questions

1. How should a nursing diagnosis be expressed?
a. A focus and a location
b. A focus and a judgment, or by a clinical finding
c. A subject of information and a clinical course
d. Only by a clinical finding

Correct Answer: The correct answer is option b. According
to the model ISO 18104, a nursing diagnosis can be
expressed by a focus, which comprises the activity area
that is relevant to nursing (such as temperature), and a
judgment thatconsistsof theclinicalopinionabout the focus
(i.e., increased), or by a clinical finding which contemplates
situations in which judgment is implicit in the focus (such
as pain). A location (i.e., right leg) can be added to the focus.

2. How should a nursing action be represented?
a. A term for focus
b. A term for action and a term for location
c. A term for action and at least a term for the target
d. A term for the target and a term for the information

subject

Correct Answer: The correct answer is option c. Accord-
ing to the model ISO 18104, a nursing action must consist
of a term for action (i.e., remove), and at least a term for
the target (such as wound coverage). The latter refers to
the entity, which is affected by the action.

3. In which openEHR entry classes should nursing diagnosis
and interventions be represented?
a. Observation and evaluation
b. Instruction and action
c. Evaluation and instruction
d. All entry class

Correct Answer: The correct answer is option c. The
openEHR entry classes are observation, evaluation,
instruction, and action. The observations comprise re-
cording measurable or observed data, such as blood
pressure or body temperature; evaluations are the record
of clinical assessments, such as the assessment of health
risk or adverse reaction risk; instructions consist of re-
cording the start of a work process such as a service
request or medication order; and actions comprise per-
formed clinical activities, such as procedures and medi-
cation management.
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