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ABSTRACT

Objective: To structure the Computerized Nursing Process using the International Classification for Nursing Practice (ICNP®) version
2.0 to emergency care units in a computerized structure. Method: This is a methodological and technological research that followed
the stages: (1) establishment of the development team and resources; (2) adequacy of clinical situations, diagnoses and nursing
interventions for the emergency area; (3) association of diagnoses and interventions based on ICNP®; (4) organization and codification
of clinical evaluation, diagnoses and nursing interventions; (5) transfer of data to the a computerized platform. Results: Readjustment
and construction of 1,445 possibilities of clinical evaluations associated with 961 different diagnoses and their corresponding
interventions to the most frequent situations in emergency services. Conclusion: ICNP® has a strong and solid form for the development
of the computerized nursing process able to support nurses in safe decision-making to improve the quality of health care.
Descriptors: Emergency Medical Services; Electronic Health Records; Nursing Diagnosis; Patient Safety; Terminology.

RESUMO
Objetivo: Estruturar o Processo de Enfermagem Informatizado utilizando a CIPE® versdo 2.0 para as unidades de emergéncia
em uma estrutura informatizada. Método: E uma pesquisa metodolégica e de producio tecnolégica que seguiu as etapas: (1)
estabelecimento da equipe de desenvolvimento e recursos; (2) adequacao das situagdes clinicas, diagnosticos e intervencoes
de enfermagem para a drea de emergéncia; (3) associagdo dos diagndsticos e intervencgoes a partir da CIPE®; (4) organizagao
e codificacdo da avaliacdo clinica, diagnosticos e intervencdes de enfermagem; (5) transferéncia dos dados para a plataforma
computadorizada. Resultados: Readequacdo e construcao de 1.445 possibilidades de avaliagoes clinicas associadas a 961
diferentes diagndsticos e suas correspondentes intervencoes para as mais frequentes situacdes atendidas nos servigos de
emergéncia. Conclusao: A CIPE® possui uma forma robusta e sélida para o desenvolvimento do processo de enfermagem
informatizado capaz de apoiar o enfermeiro na tomada de uma decisao segura de modo a melhorar a qualidade da assisténcia.
Descritores: Servigos de Atendimento de Emergéncia; Registros Eletronicos de Satde; Diagnéstico de Enfermagem; Segurancga
do Paciente; Terminologia.

RESUMEN
Objetivo: Estructurar el Proceso de Enfermeria Informatizado utilizando CIPE” version 2.0 para las unidades de urgencia en una
estructura informatizada. Método: Es una investigacion metodologica y de produccion tecnoldgica que siguio las etapas: (1) el
establecimiento del equipo de desarrollo y recursos; (2) la adecuacién de las situaciones clinicas, diagndsticos e intervenciones
de enfermeria para el drea de urgencia; (3) la asociacion de los diagnosticos e intervenciones desde CIPE; (4) la organizacién y la
codificacién de la evaluacion clinica, diagndsticos e intervenciones de enfermeria; (5) la transferencia de los datos para la plataforma
computadorizada. Resultados: La readecuacion y la construccion de 1.445 posibilidades de evaluaciones clinicas asociadas a
961 distintos diagndsticos y sus correspondientes intervenciones para las mas frecuentes situaciones atendidas en los servicios de
urgencia. Conclusion: CIPE® posee una manera robusta y solida para el desarrollo del proceso de enfermeria informatizado capaz
de apoyar el enfermero en la toma de una decision segura de modo a mejorar la cualidad de la asistencia.
Descriptores: Servicios de Atencion de Urgencia; Registros Electrénicos de Salud; Diagndstico de Enfermeria; Seguridad del Paciente;
Terminologia.
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INTRODUCTION

The importance of produced and documented data result-
ing from health care practice of nurses have, in recent de-
cades, represented a challenge to the development of informa-
tion technologies, essentially due to the needs of information
and difficulties in its management.

The need for access to information has been increasing for
those involved in the health care process. On one hand, there is
a higher involvement of citizens in decisions about their health;
simultaneously, health professionals require that clinical informa-
tion are present at the right time and place, regardless of the source
or of the unit care. On the other hand, public administrators and
policy makers want to have information to define policies, man-
agement programs and to monitor the quality of provided cares™.

Health Information Technology (HIT) is playing an increas-
ing role as a tool for patient care, and some HIT components
have improved the quality of care in health and have reduced
errors?, With HIT advances in recent years, mainly in the
health care area, different forms of Electronic Health Records
(EHR) have been discussed, developed and implemented.
When health information technologies are properly designed
and implemented, they can improve the performance of
health professionals, support better communication between
patients and health professionals, improve the patient safety
and, consequently, provide a better service®.

In the nursing field, the electronic record through the nursing
process has the purpose of supporting the requirements and de-
mands of different data that integrate patient care and the need
for information exchange between the health care team, as well
as the challenge of adopting nursing terminologies®.

Accordingly, the World Health Organization (WHO), aware
of the need of a common language in the nursing area, recom-
mended to the International Council of Nurses (ICN) a system of
classification of terms whose purpose is to standardize a univer-
sal language for Nursing. It aims to represent the concepts and
cares of nursing practice, allowing comparisons between data
of different populations and times, besides contemplating prob-
lems/diagnoses, interventions and nursing outcomes®.

Nursing documentation systems use different types of stan-
dardization, terminology or classification systems inside elec-
tronic health records. The use of these documentation systems
is a recent movement in nursing, and the efforts for its devel-
opment are related to the need of language standardization®.

In 1989, the ICN presented the proposal of the Interna-
tional Classification for Nursing Practice (ICNP®) as a tool for
information exchange, with the potential to identify the contri-
bution of nursing in healthcare and to influence on the plan-
ning of health policies®.

Over the years, ICNP® changed its structure, content and hi-
erarchical presentation of terms and has been presenting itself
as a feasible option with linguistic, cognitive and technological
advantages”. Therefore, this nursing classification was chosen
as theoretical and methodological coordinate for this research.

From these developments, since 1999, studies sought to de-
velop and evaluate the Computerized Nursing Process (CNP)
in Intensive Care Units (ICU) using the ICNP® as a terminology
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reference. The first studies used ICNP® Beta 2 Version. In each
research carried out, CNP was evaluated and new modifica-
tions were implemented®.

Technological productions, subsequently developed and
evaluated, proved that CNP could be implemented in ICU and
gave recommendations for future research, as well as pros-
pects of CNP constructions to other health care areas.

OBJECTIVE

This study aimed to structure and organize the data and in-
formation of the Computerized Nursing Process through ICNP®
Version 2.0 for emergency units, aiming to prove the hypothesis
that it is possible to structure the nursing process according to an
international terminology in an informational structure based on
clinical situations with different degrees of complexity.

METHOD

Ethical aspects

The study was submitted to the Ethics Committee, being
approved without reservations by the members of the entity
and followed the legal precepts for the development of re-
search involving human subjects.

Study design, location and period

This is a hybrid research with quantitative and methodologi-
cal nature that addressed technological production and adopted
the development stages” of the Computerized Nursing Process
using ICNP® Version 2.0 to emergency units from the selection
and readjustment of the database and information of the Com-
puterized Nursing Process according to the ICNP® Version 1.0
to Intensive Care Unit. The research was the used in a Masters
Thesis and a Doctoral Dissertation in the Graduate Program in
Nursing of the Federal University of Santa Catarina (UFSC)"%-1",

It is part of the macro research project of Grupo de Pesquisa
Clinica, Tecnologias and Informédtica em Satde e Enfermagem
(Group of Clinical Research, Technologies and Information Tech-
nology in Health and Nursing — GIATE/PEN/UFSC) named as
Registro Eletrénico de Enfermagem e (Tele)Monitoramento em
Saude para a Rede de Atencao a Urgéncia e Emergéncia (RUE)
no Estado de Santa Catarina, e-RUE" (Electronic Record of Nurs-
ing and (Tele)Monitoring in Health to the Network of Health Care
to Urgency and Emergency (RUE) in the State of Santa Catarina,
e-RUE"), which aims to develop and analyze an electronic record
system and (Tele)Monitoring in health that allows to integrate, in-
corporate and monitor data and information among various com-
ponents of Rede de Urgéncia e Emergéncia (Network of Urgency
and Emergency).

Structuring of the Computerized Nursing Process for the
information record of the patient treated in emergency ser-
vices was carried out in the GIATE/UFSC laboratory of clinical
research, in Florianopolis from October 2012 to March 2015.

Sample and inclusion criteria
The study counted on the participation of an PhD professor
in nursing — coordinator of the project —, a Doctoral Degree
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student of the Graduate Program in Nursing (from the Por-
tuguese acronym, PEN) of UFSC, a student of a PEN Master’s
Degree/UFSC, an undergraduate student in nursing from UFSC
and scholarship holder of Scientific Initiation — CNPq and two
system programmers.

The inclusion criterion was to be a nurse and/or undergrad-
uate student in nursing. For systems programming experts,
they should have been active in the areas of computer science
or systems analysis.

It is important to report that as a by-product of the e-RUE”
macro project, it was obtained the doctoral dissertation of the
author of this manuscript. The study presents the development
of the Computerized Nursing Process from ICNP® Version 2.0
for emergency health care services as a part of the thesis.

Study protocol
The study followed these stages:

e Stage 1: Establishment of the development team and re-

sources to data structure organization.

This step was the beginning of the development of the e-
RUE® project with approval of funding by Fundacao de Ampa-
ro a Pesquisa e Inovagao do Estado de Santa Catarina (Founda-
tion for Research and Innovation Support of the State of Santa
Catarina — FAPESC) and choice of the development team and
resources needed for the data structure organization.

It is worth mentioning that the development team adopted
the ICNP® Version 2.0 because it contemplated the highest
number of diagnoses and interventions up to its new update.
Studies of the project began in 2012 and the entire first part of
mapping of diagnoses and interventions was based on such ver-
sion. ICNP® has a premise to update its nursing concepts catalog
every two years — last updated in 2013 and 2015. Therefore, we
decided to use Version 2.0, with which the study had begun.

e Stage 2: Adequacy of clinical situations, diagnoses and
interventions of nursing used in the Computerized Nurs-
ing Process according to the ICNP? Version 1.0 for Inten-
sive Care Unit (ICU).

The CNP for ICU was structured from groupings of three to
four clinical situations for each human system, according to
the complexity order, aiming to cover the totality of clinical
evaluation items of a patient admitted to an ICU"" associated
with diagnoses and interventions of nursing.

From this composition, the group of researchers selected
and readjusted the nursing process (clinical evaluation, diagno-
ses and interventions of nursing) to the most common clinical
situations in emergency care services, and followed with the
division in human systems and with four clinical situations for
the cardiovascular, respiratory, neurological and renal systems;
three clinical situations for the integumentary, musculoskeletal,
gastrointestinal, psychological, male reproductive and female
reproductive systems aiming to cover the highest possibility of
diagnoses and interventions for emergency situations.

e Stage 3: Association of nursing diagnoses and interventions
based on ICNP" Version 2.0 for each clinical situation.
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This stage was based on the clinical evaluation items of every
human system with a set of diagnoses and interventions of nurs-
ing already associated, i.e., in this stage we already had diagno-
ses associated with nursing interventions. It was also necessary to
choose the diagnoses for each item of the clinical evaluation and
more suitable interventions. For all this process, we used several
studies, and it was required from the nurses the integration of pro-
fessional practice, research and theory and, mainly, the clinical
reasoning when facing the various possibilities of associations.

e Stage 4: Organization and coding of clinical evaluation,
diagnoses and interventions of nursing to integrate them
to the computational environment of the e-RUE” platform.

ICNP” in its 7-Axis Model (Focus, Judgment, Means, Action,
Time, Location and Client) brings in its composition specific
codes to each name"?, which differentiated diagnoses and in-
terventions. It is worth mentioning that the publications up to
the ICNP® Version 2.0 did not contemplate the needs for inter-
ventions to the contexts of emergency services scenarios, there-
fore, hundreds of interventions created during this process were
coded with proper numbering to compose the system.

It was also prepared a proper coding to organize the clini-
cal evaluation item and connect them to the respective diag-
noses and interventions.

In this process, it was essential to construct a relational matrix
able to contemplate the human systems, codes of nursing diag-
noses, classification by level of complexity of the four clinical
situations prepared and their respective nursing interventions.

e Stage 5: Transfer of data to the e-RUE® computerized
platform.

To start this last stage of the system development, the group
of nurses conducted a detailed review of the data before im-
porting them. All data were organized primarily in Excel®
worksheets divided by level of complexity and human systems
and, subsequently, transferred to the informational platform.

The technology chosen to access the system data was Mon-
goDB tool, due to its characteristics that better meet the needs
of a system compatible with the requirements of this research.
MongoDB is a database orientated to documents of high perfor-
mance for large volume of data, one of the major factors in its
choice, given the immense amount of data involved. It is capa-
ble of storing data in collections through nonrigid structures, i.e.,
in vaguely defined documents, allowing the addition of new at-
tributes to individual documents without other changes'?.

Another important characteristic for its use in this project
is the flexibility of its data structure, enabling adaptations and
improvements in a quick and reliable way. This means that the
system has a tool allows adding information without modify-
ing the existing ones with potential system updates from the
use and experience of the user of the system.

Analysis of the results and statistics

Since the computerized system was a final product of the
methodological research proposal, we consider data collec-
tion, organization and analysis, respectively, and the search in
the literature in the area of clinical nursing in critical health
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situation, as well as, and especially, with the already struc-
tured language of the ICNP® the data organized in Excel”
worksheets and divided by human systems and degrees of
complexity; and finally, its analysis from the structuring of di-
agnoses and nursing interventions clinically associated with
the nursing process.

RESULTS

After the initial bases were updated and readjusted to the main
clinical situations of emergency care services, the system passed
through innovative modifications to nursing health care in emer-
gency situations. The access of the nurse to the system is through
risk classification. The system si-
multaneously provides the option
of classifying the patients from their
clinical demand, as well as record
their vital signs, evaluation of con-
sciousness level (Glasgow Coma

Sistema de Alertas

Atendimento: Fernanda Paese

Entrada: 09-06-2016 17:51:27
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While the nurse is selecting the diagnoses, corresponding
interventions will appear and compose the nursing process.
Regarding interventions, the system already brings them se-
lected and the nurse must evaluate and remove them if it is
not necessary.

Figures 1 and 2 show this process.

Figure 1 presents the nine human systems and with the
selection of the renal system, being the first item of “Pain”
evaluation with the options of Pain — Absent — Present. When
the system displays the evaluation item in bold, it has the op-
tion of opening for the evaluation of the characteristics, as for
example, Pain Present in the Flank and Pain Present in the
Lumbar Region.

Gastoniesinal  Muscubesaueléico Toqumentar  Roprodutvo Blopscossocl

[ Ausente
Presente

Scale) and evaluation of Cerebro-
vascular Accident in acute phase
(NIH Stroke Scale — National Insti-
tute of Health Stroke Scale).

When patients have their clini-
cal priority established by the Man-
chester Triage System®, the system
sequentially presents the options
of viewing the history of previous
service, reperforming the risk clas-
sification — important item and
extolled by the Manchester Triage®
protocol — so that patients are eval- < .-
uated according to the change in
their medical condition, reregister-
ing the vital signs and the results of
scales extolling that these data can

[ Flanco

[ Lombar

[] Suprapubica

LESOES

[] Ausente  Presente

Histerico Triagem de Manchester

Sinais vitais

[ Lombar irradiando para testiculo homolateral continua

[ Lombar irradiando para testiculo homolateral em cdlica

Proxime

05/02/2017 11:36:57 AM

Source: Electronic Registration System e-RUE", Floriandpolis, Santa Catarina, Brazil.
Figure 1 — Presentation of Clinical Evaluation with division of Human Systems and
pain evaluation in Renal System

be registered as many times as nec-
essary and performing the nursing
process record (clinical evaluation,
diagnoses and interventions of
nursing). The adaptation of the sys-
tem is also possible, i.e., if another
risk classification is introduced at
the institution, nurses will still have
at their disposal the Computerized
Nursing Process.

When the nurse selects data
and information on the clinical
evaluation of a certain human
system, the system offers a set of
possible nursing diagnoses. They
do not appear selected, i.e., the
nurse must choose the diagnosis
that best matches the clinical con-
dition of the patient at that time.
However, this set aims to sup-
port the nurse’s decision-making.

Sistema de Alertas

Atendimento: Fernanda Paese

Entrada: 09-06-2016 17:51:27

webeul-9id @

Diagnésticos da avaliagéo

Rigidez na nuca presente
Salivagdo diminuida

7 salivagéo elevada

O Salivagéo normal

Saturagao dos tecidos comprometida
Saturago dos tecidos diminuida

7 Saturagéo dos tecidos efetiva

7 Sede elevada
Sistema cardiovascular comprometido
Sistema cardiovascular normal

0 Sistema nervoso comprometido
Sistema nervoso efetivo
Sistema respiratério comprometido
Sonoléncia presente

0 sincope presente
Tontura ausente

Tonturs te

Histerico

Triagem de Manchester

Sinais vitais

Encerrar atend

Auscultar pulmdes quanto & presenca de ruidos adventicios (estertores, sibilos e

Avaliar padréo respiratdrio na ventilagao espontanea (frequéncia, expansibilidade,
complacéncia e ritmo)

Avaliar perfusdo e saturagao periférica (extremidades, 1&bios, olhos, ponta da orelha)

Monitorar sinais de hipoxemia (agitacéo psicomotora, cianose de extremidade,
sudorese, palidez, competigao com a maquina ventilatéria)

Monitorar sinais vitais (FC, PA, FR, Temperatura e Dor)

Bl 050212017 11:42:11 AM

Source: Electronic Registration System e-RUE®, Florianépolis, Santa Catarina, Brazil.
Figure 2 — List of suggested diagnoses, from clinical evaluation with corresponding
nursing interventions
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Association of clinical evaluations by human systems to
nursing diagnoses and interventions according to ICNP® Ver-
sion 2.0 started from 1,349 possibilities of clinical evaluations,
949 different diagnoses and 438 different previously selected
interventions and readjusted from the database of Comput-
erized Nursing Process according to the ICNP® Version 1.0
for ICU"™_ From the need to contemplate the specificities
of emergency care services, there were readjusted, from the
aforementioned studies, new concepts creating 1,445 pos-
sibilities of clinical evaluations, 961 different diagnoses and
953 different nursing interventions.

DISCUSSION

The Computerized Nursing Process from the proposed
methodology made it possible to understand that ICNP® Ver-
sion 2.0, while reference terminology, provided the basis for
the clinical reasoning of the nurse to urgency and emergency
units. From the expertise of the involved researchers, we found
that it was possible to systematize clinical situations with dif-
ferent degrees of complexity and that logical responses were
found in ICNP® nursing diagnoses and interventions, by inte-
grating data and knowledge into an electronic record system.

ICNP® can manage critical data to document nursing prac-
tices and to one understand about the nursing work in global
health care scenario based on knowledge. ICN considers the
Information and Communication Technologies fundamental
to ICNP?, since it is an instrument used by an increasingly
growing number of people in the world, by improvement of
technological capacity and expansion of international stan-
dards concerning terms and concepts of health care and rela-
tions inherent to terminologies®.

Information and Communication Technologies in Nursing
provide instruments for improving health care by electroni-
cally linking evaluations, interventions and outcomes and to
support the decision-making process. Electronic Health Re-
cords can help improving the quality and costs of care, meet-
ing the clinical and procedural needs by capturing, storing
and displaying clinical information when and where they are
needed to improve the individual service of the patient®.

With the readjustment and new structuring of data to the
Computerized Nursing Process, the nurse can perform the
care with more quality and safety, once it is possible to orga-
nize, relate and integrate as many clinical evaluations, diagno-
ses and nursing interventions as possible. Thus, the Comput-
erized Nursing Process becomes a great ally of nurses, being
able to support them in the clinical decision-making process,
and allowing a rapid response in urgency and emergency
units without replacing the direct care to the patient.

We emphasize that this informational platform also con-
siders the risk classification proposed by the Manchester Tri-
age System® associated with the connections of diagnoses
and nursing interventions of ICNP® Version 2.0, as aforemen-
tioned. It is also worth remarking that risk classification is an
indispensable device for a more effective work process, with
fundamental importance to assess of the patient, allowing the
increase of access, as well as its fair offer,

Structuring methodology of the Computerized Nursing Process in Emergency Care Units

Paese F, Dal Sasso GTM, Colla GW.

All this structuring tends to offer the nursing professional a
tool that helps in decision-making and in performing an ad-
equate clinical and risk evaluation in emergency care units.

Study limitations

A limit of this study is the need to choose three and four
clinical situations for each human system as a basis of clini-
cal reasoning of nursing evaluations, diagnoses and interven-
tions for emergency situations. We believe that, with the use
of electronic record system, more diagnoses and interventions
can be aggregated by the nurses to the system and, over time,
they can make it even more complete.

Contributions to the Nursing field

This study contributed to the development of an electronic
record system for emergency care services that can contribute
to improve the systems built to document the NP, as well as to
support future studies that have interest in replicating the de-
velopment method, and structure the CNP in other scenarios
of nursing practice.

Thus, an important contribution for nursing is the improve-
ment of assistance record tools, since the system uses an inter-
national terminology related to information technology capa-
ble of supporting clinical decision, providing communication
between the pairs and giving visibility to the work of the nurse
as a member of the health care team.

CONCLUSION

The development of such research enabled the association
of 1,445 possibilities for clinical evaluations with 961 differ-
ent diagnoses and 953 different nursing interventions, distrib-
uted among the nine human body systems, emphasizing that
the Nursing Process based on ICNP® Version 2.0, besides be-
ing able to be computerized, can be adapted to the different
realities of nursing care.

When adopting ICNP®, we understand that the combination
of information technology and Computerized Nursing Process is
the solid path for the development of nursing care, providing ac-
curate and complete information for the care unit, coordinating
the care from quick access to the records, providing a complete
documentation for the nursing staff, optimizing and organizing
the time of nurses and, consequently, a safe care.

The database developed in this study was structured to
nursing care in emergency units; however, its broad structure
allows its adaptation to other nursing care scenarios. The data
generated enabled the extraction of information to evaluate
security indicators, nursing outcomes (change of diagnosis
from interventions carried out by the nurse), as well as the
clinical reasoning of nurses in the construction of the Nursing
Process and, especially, to demonstrate the work of nurses as
part of a science still in a development stage.

In this context, this research can contribute to improve the
electronic record systems developed to document the Nursing
Process. This study opens opportunities for new studies involving
nurses in different areas of health care by integrating information
and communication technologies and the Nursing Process.
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FUNDING titled as “Electronic Record of Nursing and (Tele)Monitoring in

Health to the Network of Health Care to Urgency and Emergency
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