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ABSTRACT

Objective: To analyze the nursing diagnostic concordance among users of a clinical decision support system (CDSS), The Electronic Documenta-
tion System of the Nursing Process of the University of Sao Paulo (PROCEnf-USP®), structured according to the Nanda International, Nursing
Intervention Classification and Nursing Outcome Classification (NNN) Taxonomy.

Materials and Methods: This pilot, exploratory-descriptive study was conducted from September 2017 to January 2018. Participants were
nurses, nurse residents, and nursing undergraduates. Two previously validated written clinical case studies provided participants with compre-
hensive initial assessment clinical data to be registered in PROCENf-USP®. After having registered the clinical data in PROCEnf-USP®,
participants could either select diagnostic hypotheses offered by the system or add diagnoses not suggested by the system. A list of nursing
diagnoses documented by the participants was extracted from the system. The concordance was analyzed by Light's Kappa (K).

Results: The research study included 37 participants, which were 14 nurses, 10 nurse residents, and 13 nursing undergraduates. Of the 43 docu-
mented nursing diagnoses, there was poor concordance (K=0.224) for the diagnosis “Ineffective airway clearance” (00031), moderate
(K=0.591) for “Chronic pain” (00133), and elevated (K= 0.655) for “Risk for unstable blood glucose level” (00179). The other nursing diagnoses

had poor or no concordance.

Discussion: Clinical reasoning skills are essential for the meaningful use of the CDSS.

Conclusions: There was concordance for only 3 nursing diagnoses related to biological needs. The low level of concordance might be related to
the clinical judgment skills of the participants, the written cases, and the sample size.
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INTRODUCTION

Decision-making is an important aspect of clinical practice.
Nurses make clinical decisions every 30 s.! Usually, nurses
have to consider a variety of competing factors while making
clinical decisions, besides balancing time constraints, heavy
workloads, and increasing patient acuity.! In this context,
clinical decision support systems (CDSS) are essential to assist
nurses in making accurate decisions when: dealing with a
high volume of complex clinical data, they are less experi-
enced, and time constraints are a challenge to decision-
making.

A CDSS is a valuable tool for health professionals to sup-
port their decision-making process by providing information
intelligently filtered and presented in a timely manner.> In
nursing, a CDSS should support nurses in making decisions
throughout the Advanced Nursing Process, which consists of
a problem-solving approach to decision-making rooted in
science-based nursing diagnosis, intervention, and outcome
classifications.*

Ideally, CDSSs used by nurses should incorporate SNLs to
allow nurses to describe and communicate the central

elements of nursing practice and, consequently, to extract,
analyze, and exchange data on nursing practice.”™” The use of
SNLs, such as International Classification Nursing Practice
(ICNP), Community Health System (OMAHA), Clinical Care
Classification (CCC), Nanda International (NANDA-I),
Nursing Intervention Classification (NIC), and Nursing Out-
come Classification (NOC), has been shown to improve com-
munication among  healthcare  providers, enhance
documentation of nursing care, and promote evidence-based
practice. They also have been associated with improved
patient outcomes such as reduced length of hospital stay,
decreased mortality rates, and improved patient satisfac-
tion.> 1!

A systematic review of the literature found that nursing
diagnoses predict patient outcomes such as quality of life and
mortality, and organizational outcomes such as length of
stay, hospital costs, amount of nursing care, and willingness
to discharge. Patient care plans based on nursing diagnoses
improved sleep quality, quality of life, and glycemic control.”
Another prospective observational study found that the num-
ber of nursing diagnoses is an independent predictor of length
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of stay in the hospital (f=.15; P<.001) and longer-than-
expected length of stay (f=.19; P<.001) after controlling for
patients’ sociodemographic characteristics, all patient refined
diagnostic related group, disease severity morbidity indexes,
and organizational hospital variables. These findings show
that nursing diagnoses describe the complexity of the patient
more comprehensively and can be used to improve the effi-
ciency of hospital management.'’

The Electronic Documentation System of the Nursing Proc-
ess of the University of Sio Paulo (PROCEnf-USP®) is a nurs-
ing CDSS pending integration in the electronic medical
record. It was developed by nursing faculty from the School
of Nursing (EEUSP) and nurses working at the University
Hospital of the University of Sio Paulo (HU-USP).'* The
technical quality and functional performance of PROCEnf-
USP® were evaluated in a study including nursing undergrad-
uates, computer specialists, faculty, and staff nurses using the
International Organization for Standardization/International
Electrotechnical Commission (ISO/IEC) 25010 Quality
Model."? This model is significant because it provides consis-
tent terminology for specifying, measuring, and evaluating
system and software product quality. Additionally, it presents
a range of quality attributes that can be used as a benchmark
for ensuring that all quality requirements are met.'* In the
study, PROCEnf-USP® achieved more than 70% positive
responses in most of the quality characteristics evaluated,
such as functional adequacy, performance efficiency, compati-
bility, usability, reliability, security, maintainability, and
portability."?

PROCEnf-USP® also complies with the recommendations
of the Nursing Process-Clinical Decision Support System (NP-
CDSS) standard,’'® which is a guide to developing nursing
CDSSs. According to the NP-CDSS, the Advanced Nursing
Process should be the centerpiece of the system, as it recom-
mends that the NP-CDSS should suggest research-based, pre-
defined nursing diagnoses and correct linkages between
diagnoses, evidence-based interventions, and patient
outcomes.”*'?

PROCEnf-USP® is structured according to the Advanced
Nursing Process steps (assessment, diagnosis, planned out-
comes, interventions, and outcome evaluation), and the har-
monization of the NANDA International Classification
(NANDA-I), Nursing Intervention Classification (NIC), and
Nursing Outcomes Classification (NOC), also known as
NNN taxonomy.'® It has 2 environments: professional and
academic. The professional environment is specifically used to
document nursing care provided to patients, whereas the aca-
demic environment is used for educational and research pur-
poses.'” Both environments work in the same way. The user
enters data from the assessment by answering branched ques-
tionnaires organized according to the NNN harmonized taxo-
nomic structure.'> Then, based on the documented
assessment data, PROCEnf-USP® suggests diagnostic hypoth-
eses which can be selected by the user. Besides selecting the
diagnoses, the user is offered possible nursing outcomes and
interventions. In addition to selecting diagnoses, outcomes,
and interventions sensitized by PROCEnf-USP®, the user may
add others that were not suggested by the CDSS, even though
corresponding assessment data were not registered in the sys-
tem.'? Figures 1-4 illustrate how the system operates.

This particular characteristic of PROCEnf-USP® may influ-
ence how users at different levels of expertise use the system
and, ultimately, the accuracy of their clinical decisions

rocEnf

sistema de documentacio

Usuario: ALUNO1
Senha: ssssse
Ambiente: PROFISSIONAL

PROFISSIONAL
LD AcADEMICO

Figure 1. Access screen to PROCEnf-USP® and selection of academic or
professional environment.

concerning the nursing diagnoses. According to the from nov-
ice to expert theory, experience and education are the basis
for the acquisition of skills, qualified performance, and devel-
opment of nurses’ clinical knowledge.!” This theory was pro-
posed by Benner and explains how a learner (student, new, or
experienced nurses) develops skills and understanding of a
practice situation over time. Learners move through 5 stages
of competency, from novice to expert in a nonlinear process.
In other words, learners do not necessarily move from one
stage to the next systematically, rather they may move from
one stage to another repeatedly while learning new knowl-
edge and skills. Moreover, at the novice stage, nurses tend to
use more the logical reasoning process to make decisions and
follow all the steps within PROCEnf-USP®; at more advanced
stages, nurses are more likely to use intuition'” and recognize
patients’ patterns of response. As a result, more experienced
nurses may jump to clinical decisions without registering
assessment data in PROCEnf-USP®. A CDSS would be
expected to account for the lack of experience of novice
nurses when the right data are registered in the system. Thus,
a high diagnostic concordance for highly accurate or
“correct” diagnoses would be expected among users at differ-
ent levels of expertise.

In fact, nursing undergraduates are able to make diagnostic
decisions at a higher level of accuracy when using PROCEnf-
USP® in relation to manual documentation.'® In addition,
researchers found that PROCEnf-USP® supports clinical
decision-making when comparing users at different levels of
education and professional experience in nursing to select
diagnoses with high and moderate accuracy."’

Thus, it is plausible to think that without the CDSS experi-
enced nurses, due to their knowledge, clinical experience, and
more developed clinical reasoning skills, would perform bet-
ter than nonexperienced nurses. However, with the aid of the
CDSS, the less experienced nurses would perform better and
more similar to the more experienced nurses, leading to con-
cordance. Concordance refers to the ability of different users
to make similar decisions about the same phenomenon.”’
Reaching high levels of concordance among nurses with var-
ied levels of education and expertise when using a CDSS is
important to ensure patient safety and quality of care, and
inappropriate variations in processes of care or manage-
ment.”"*** Inasmuch, when nurses agree on caring for the
patient based on highly accurate nursing diagnoses, it is likely
that better patient outcomes will be achieved. On the other
hand, low accuracy interpretations can lead to omission of
care and unnecessarily prolonged treatment.”?

Analyzing the diagnostic concordance among CDSS users is
relevant to understand the behavior of decision support

202 1SNBNY Z0 UO Jasn 0jald OelIBAIY/dSN/[eAuaD eoslolaig AQ 290SEZ./¥8. /L LIOE/PIoIME/BILEl W00 dno-olwapede//:sdny Wwoly papeojumoq



1786 Journal of the American Medical Informatics Association, 2023, Vol. 30, No. 11

R

E f USUARIO: ALUNO1 e
roc n PERFIL: ACADEMICO sal
-

sistema de documentacio

M INICIO 4 CADASTRO v AVALIACAD
Matricula
FICT000013 =

DADOS DA AVALIACAO  Cli CLINICA MEDICA ¢

data/Hora (Inicio): 12/12/2016 21:59:02 Data/Hora (Ulima Akteraco)

ADULTO FEMININO

Feminino Clinica: Externo  Quarto/Leto

Tipo de avalaco: ADMISSAO Responsdvel: ALUNOL

12/12/2016 22:00:18

1 Avaliacdo 2 Responder Questiondrio
Questionario

Dominio: GERAL Classe: DEMOGRAFICOS E SOCIALS

(=4 Tmprim

DESEJA INFORMAR DADOS DEMOGRAFICOS E SOCIAIS?
ESCOLARIDADE
ESTADO CIVIL
RELIGIAO
PROFISSAO/OCUPAGAD
SITUAGAO EMPREGATICIA
COM QUEM O(A) PACIENTE VIVE?
PESSOA DE REFERENCIA PARA O USUARIO (RESPONSAVEL)
PRESENCA DE ACOMPANHANTE NA ADMISSAO?
NECESSITA DE ACOMPANHANTE DURANTE A INTERNACAO?
APLICAR O SISTEMA DE CLASSIFICACAO DE PACIENTES?

OUTRAS INFORMACOES COMPLEMENTARES?

Dominio: GERAL Classe: EVENTOS DE SAUDE

SIM ~

DESEJA INFORMAR DADOS/EVENTOS DE SAUDE?
Figure 2. Screen for inserting patient assessment data in PROCEnf-USP®.

systems when they are used by users with different educa-
tional levels and professional experience. To this date, it
remains unclear whether CDSSs such as PROCEnf-USP® lead
to high levels of concordance regarding decisions about nurs-
ing diagnoses when comparing users at different levels of
expertise. The hypothesis of this study is that the use of a
CDSS will lead to high concordance among users with differ-
ent levels of education and experience when selecting nursing
diagnoses based on the set of clinical data. This study aims to
evaluate nursing diagnostic concordance among medical-
surgical nurses, resident nurses, and nursing undergraduates

using PROCEnf-USP®.

MATERIALS AND METHODS

This is a pilot, exploratory-descriptive study carried out from
September 2017 to January 2018.

Sample and participants

The sample included all medical-surgical nurses (N=27) and
all adult and older adult health nurse residents (N=12) in
HU-USP, nursing undergraduates taking part in the internship
program at HU-USP (N =158). The HU-USP is an academic
hospital and the main site for EEUSP undergraduate students
and nurse residents. Currently, PROCEnf-USP® is used only
in this hospital.

All nurses working on the medical-surgical floors were eli-
gible to participate in this study. These units were chosen
because nurses have been using the CDSS system for the lon-
gest time, since 2009. Resident nurses were eligible if they had
taken the nursing theory and process course, a didactic course
which conveys the use of nursing theories and Advanced
Nursing Process to guide clinical decision-making in common
situations experienced by adults and older adults. The nursing
residency program is a type of clinical specialist program

characterized by in-service education.”* Nursing undergradu-
ates were eligible to participate in the study if they had
attended the integrative conceptual matrix course, which pro-
vides concepts, models, and theories in nursing, as well as
clinical reasoning and Advanced Nursing Process to guide
clinical experiences and reflexive practice. Participants not
performing academic or professional activities during the data
collection period or those who did not register any data in the
assessment component in PROCEnf® were excluded.

Data collection

The principal investigator met with all potential participants
in person to invite them to participate in this study. Those
who agreed to participate provided an email address to
receive the consent form, the data collection instrument con-
sisting of demographics, the 2 case studies, login number, and
password to access PROCenf-USP® academic environment.

Participants were provided with detailed clinical data from
2 validated case studies®* to be entered into PROCEnf-USP®.
The cases were related to medical-surgical clinical scenarios
and aligned with the context in which the data was gathered.
Authorization to use the case studies was obtained from the
original authors. The case studies were previously validated
by experts, who established the gold standard nursing diagno-
ses. We tested the cases using PROCEnf-USP® and found that
the system suggested the gold standard diagnoses when all
clinical data was entered into the system.

Case study 1 reported data from a 57-year-old female
patient admitted to the medical unit of a general hospital,
with a history of obesity, type II diabetes mellitus, and arterial
hypertension. Clinical data were consistent with myocardial
ischemia. The patient was awake, calm, and reported chest
pain, shortness of breath on exertion, weakness, impaired
vision, and worry about her husband. Physical examination
and vital signs were within normal limits. The gold-standard
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Figure 4. Documented nursing diagnostics screen.
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nursing diagnoses for this case were: Imbalanced nutrition:
more than body requirements (00001), Ineffective control of
therapeutic regimen (00078), Activity intolerance (00092),
Risk for impaired skin integrity (00047), and Risk for physi-
cal trauma (00038).

Case study 2 reported data from a 58-year-old female
patient admitted to the medical unit of a general hospital, pre-
senting signs and symptoms consistent with pneumonia. The
patient reported a history of smoking, anxiety, productive
cough, shortness of breath on exertion, chest pain, and pain
in lower limbs due to fibromyalgia. Physical examination
revealed decreased vesicular murmurs in the left pulmonary
base, tachypnea and tachycardia. The gold-standard nursing
diagnoses for this case study were: Acute pain (00132), Activ-
ity intolerance (00092), Imbalanced nutrition: more than
body requirements (00001), and Ineffective breathing pattern
(00032).

Both cases provided the participants with clinical data to be
registered in PROCEnf-USP® for an initial patient assessment.
Participants were able to access the system academic environ-
ment from any HU-USP computer, at any time (before, dur-
ing, or after work or internship). They had a total of 2 h to
complete the 2 cases studies over a 15-day period and were
allowed to log in and log off as often as they wished during
this period. After including the clinical data provided in the
case studies, participants could either select any hypotheses
they deemed relevant or add diagnoses that had not been sug-
gested by the system. It was not possible to retrieve the time
each participant spent completing the case studies on the
system.

A list of diagnoses documented by the participants was
obtained from the system by the HU-USP information tech-
nology department. The data collected for this study were
stored in Excel® software spreadsheets. The spreadsheet was
composed of characterization data of the participants and the
nursing diagnoses selected and added for each case (1 and 2)
by each participant. In this study, participants used the
NANDA-I2015-2017 version.>

Data analyses

Data were analyzed using the software R 3.4.2%. Descriptive
statistics were used to present the demographic data and
describe the nursing diagnoses documented by the partici-
pants. Continuous variables were described by central ten-
dency (mean and median) and dispersion measures (standard
deviation—DP, interquartile interval—IIQ, and minimum
and maximum values). Categorical variables were described
by means of absolute and relative frequencies.”® The normal-
ity in distribution and differences among groups of continu-
ous variables was verified under the Shapiro-Wilks test.?”
Differences among groups in relation to categorical variables
were tested by means of Fisher’s exact test.”®**”

The concordance was analyzed by Light’s Kappa, which
measures the concordance between 2 or more judges when
they are classifying objects into categories. Light’s Kappa is
the Cohen’s Kappa average for all possible pairs of partici-
pants. The interpretation of concordance according to the
Kappa values are: Total concordance (0.8 < K < 1), High con-
cordance (0.6 <K<0.8), Moderate concordance
(0.4 <K <0.6), Weak concordance (0.2 <K < 0.4), Poor con-
cordance (0 < K < 0.2), and No concordance (K < 0).2328

Ethical aspects

The study was approved by the EEUSP (process number
2.037.980) and HU-USP (process number 2.026.662) Ethics
Committees.

RESULTS

Out of 95 eligible individuals, 39 agreed to participate, a
recruitment rate of 41%. However, one nurse resident on
maternity leave and another nurse resident who withdrew
from the program during the data collection period were
excluded. Therefore, the attrition rate was 5.1% (n=2).
Thus, 37 participants (14 nurses, 10 nurse residents, and 13
nursing undergraduates) completed case 1. Three nursing
undergraduates and 3 nurses did not complete case 2. There-
fore, the total sample for case 2 consisted of 31 participants
(11 nurses, 10 nurse residents, and 10 nursing
undergraduate).

Table 1 describes the demographics, academic, and profes-
sional characteristics of the sample according to group
categories.

Regarding case study 1, participants documented 32 differ-
ent nursing diagnoses as shown in Table 2.

Concerning case study 2, participants documented 30 dif-
ferent nursing diagnoses as shown in Table 3.

For both case studies, 43 different nursing diagnoses were
documented; 18 nursing diagnoses were selected by partici-
pants in both case studies, 14 were selected only for case 1,
and 11 only for case 2. Table 4 shows the overall diagnostic
concordance among participants and according to partici-
pants’ groups.

For 40 diagnostic labels there was either no overall con-
cordance or poor concordance among study participants.
There was high overall concordance (Kappa 0.655) for “Risk
for unstable blood glucose level” (00179), moderate (Kappa
0.591) for “Chronic Pain” (00133), and weak (Kappa 0.224)
for the diagnosis of “Ineffective airway clearance” (00031).
Also, there was moderate concordance (Kappa 0.591) among
nurse residents concerning the nursing diagnosis “Activity
intolerance” (00092).

DISCUSSION

To the best of our knowledge, this pilot study was the first to
evaluate the diagnostic concordance between nurses, resident
nurses, and nursing undergraduates who used the CDSS enti-
tled PROCEnf-USP®. We expected that PROCEnf-USP® users
even at different levels of education and experience would
agree on their decisions about the nursing diagnoses while
using PROCEnf-USP® since they all had the same clinical
data and the support of decision-making software. Findings
from another study suggested that PROCEnf-USP® offers
great clinical decision support to less experienced users.'® The
diagnostic accuracy determined by undergraduates through
PROCEnf-USP® compared to the manual (paper) documenta-
tion was verified that nursing graduates determine diagnoses
at a high degree of accuracy when using PROCEnf-USP®.!®
Another study found that the PROCEnf-USP® supports
decision-making, which leads users at different levels of edu-
cation and professional experience in nursing to select nursing
diagnoses with high and moderate accuracy."’
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Table 1. Demographics, academic, and professional characteristics of the sample according to participants’ groups

Variables of characteristics Nursing undergraduate (z =13) Nurse resident (z =10) Nurse (n=14) P-value
Age
Mean (DP) 24.0 (2.6) 25.3 (1.5) 40.7 (8.5) <.001
Median [Q1; Q3] 24.0 [22.0; 25.5] 26.0 [24.3; 26.0] 39.0 [34.3; 48.5]
Min-Max 21.0-30.0 23.0-27.0 27.0-54.0
Years of professional experience in nursing
Mean (DP) NA 1.6 (2.0) 16.2 (6.6) <.001*
Median [Q1; Q3] NA 1.3 0.2 2.0] 15.0 [11.5; 21.5]
Min.-Max. NA 0.0, 7.0 4.0;29.0
Years of professional experience in adult and older adult health
Mean (DP) NA 1.6 (2.0) 15.1(6.4) <.001°
Median [Q1; Q3] NA 1.3[0.1;1.9] 14.0 [10.2; 20.0]
Min.—Max. NA 0.0;7.0 4.0;26.0
Experience in nursing process applied to clinical practice
High 0(0%) 2 (20%) 7 (50%) <.001°
Considerable 6 (46.1%) 5(50%) 7 (50%)
Low 5(38.4%) 3(30%) 0(0%)
None 2 (15.3%) 0 (0%) 0 (0%)
Experience in nursing diagnosis applied to clinical practice
High 0 (0%) 3 (30%) 6 (42.8%) .002°
Considerable 8 (61.5%) 6 (60%) 8 (57.1%)
Low 3(23%) 1(10%) 0(0%)
None 2 (15.3%) 0 (0%) 0 (0%)
Experience using PROCEnf-USP®
High 0 (0%) 3(30%) 7 (50%) .001°
Considerable 8 (61.5%) 4 (40%) 7 (50%)
Low 3(23%) 3(30%) 0(0%)
None 2 (15.3%) 0 (0%) 0 (0%)
Highest academic degree
Doctorate (PhD) 0 (0%) 0(0%) 2 (14.2%) <.001°
Specialization 0(0%) 2 (20%) 7 (50%)
Undergraduate/Bachelor 13 (100%) 8 (80%) 1(7.1%)
Master 0 (0%) 0 (0%) 4(28.6%)

DP: standard deviation; Q1: 1st quartile; Q3: 3rd quartile; Min.: minimum; Max.: maximum; NA: not applicable.

# Kruskal-Wallis test.
Fisher’s exact test.

However, our data did not support our hypothesis. We
found that for most of the nursing diagnoses there was poor
or no concordance among the users. Only biological nursing
diagnoses showed concordance among participants, and only
one gold-standard, biological, nursing diagnosis (activity
intolerance) had moderate concordance among nurse resi-
dents. Interestingly, 2 diagnoses with high (risk for unstable
blood glucose level) and moderate (chronic pain) overall con-
cordance were not suggested by the system but added by the
participants. In fact, “Risk for unstable blood glucose level”
(00179) did not exist when the gold standards for the case
studies were created. However, at the time of this study, the
system was using a more up-to-date version of the NANDA-I
classification.>®

PROCENf-USP® and support to clinical
decision-making

One explanation that might help understand the low concord-
ance among our participants is the way PROCEnf-USP® oper-
ates. While using the system, the user might decide that s/he
does not need the support of the system to make a clinical
decision. In such a case, clinical data are not provided to the
system, which in turn does not suggest diagnostic hypotheses.
However, the user documents his/her clinical decision in the
system. Therefore, there might be a discrepancy between the
suggested diagnostic hypotheses and those nursing diagnoses
in fact documented by the user.'> A study that evaluated the

concordance of caregivers and nurses, who used a CDSS for
the guidance of children undergoing chemotherapy, showed
that nurses had greater concordance with the guidelines gen-
erated with the aid of CDSS than nurses who did not use the
software because of the facility for standardizing clinical pro-
cedures on the care of children undergoing chemotherapy.>’
Another study analyzed the concordance of nursing diagnoses
documentation by nurses using an Electronic Health Records
(EHR) compared to paper documentation, found greater con-
cordance among nurses using the EHR.*°

It is important to emphasize that all the gold standard diag-
noses would have been suggested by the system, had the users
provided it with all the necessary clinical information. Our
results show that undergraduate students tended to select
gold-standard diagnoses more often. This was an unexpected
finding that might be explained by the more linear process of
clinical reasoning used by less experienced nurses and stu-
dents.'” Following this linear process, it is possible that the
undergraduate students read the written case studies more
closely, paying more attention to relevant clues, whereas
more experienced users jumped into clinical conclusions with-
out thinking through the entire case.

The possible influence of clinical reasoning skills also has to
be considered when interpreting our results. Clinical reason-
ing is the application of knowledge and experience to a clini-
cal situation. The basis of a nursing diagnosis is clinical
reasoning. Clinical reasoning to establish a diagnosis depends
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Table 2. Nursing diagnoses documented for case study 1 according to participants’ groups

Nursing diagnoses Nursing undergraduates Nurse residents Nurses Total
Case 1 (n=13) (n=10) (n=14) (n=37)
% % % %
Nursing diagnoses suggested by PROCEnf-USP®
Activity intolerance (00092)? 6 (46.15%) 10 (100%) 9 (64.28%) 25(67.57%)
Risk for falls (00155) 5 (38.46%) 2 (20%) 6 (42.85%) 13 35.14
Acute pain (00132) 5(38.46%) 1(10%) 4(28.57%) 10 (27.03%)
Risk for impaired skin integrity (00047)* 5(38.46%) 2(20%) 3(21.42%) 10 (27.03%)
Impaired tissue integrity (00044) 2 (15.89%) 2(20%)_ 42857 8 (21.62%)
Fatigue (00093) 4 (30.77%) 0(0%) 3(21.43%) 7 (18.92%)
Impaired skin integrity (00046) 2(15.39%) 3 (30%) 2(1428%) 7 (18.92%)
Decreased cardiac output (00029) 3(23.8%) 1(10%) 1(7.14%) 5(13.51%)
Imbalanced nutrition: more than body requirements (00001)? 1(7.69%) 1(10%) 3(21.43%) 5(13.51%)
Sedentary lifestyle (00168) 3(23.08%) 0 (0%) 1(7.14%) 4(10.81%)
Ineffective breathing pattern (00032) 2(15.38%) 0(0%) 2(14.29%) 4 (10.81%)
Deficient knowledge (00126) 0 (0%) 2 (20%) 1(7.14%) 3(8.11%)
Ineffective control of therapeutic regime (00078)? 0(0%) 1(10%) 1(7.14%) 2(5.41%)
Chronic pain (00133) 1(7.69%) 0 (0%) 1(7.14%) 2 (5.41%)
Impaired walking (00088) 1(7.69%) 0 (0%) 0 (0%) 1(2.70%)
Impaired airway clearance (00031) 0(0%) 0(0%) 1(7.14%) 1(2.70%)
Disturbed body image (00118) 1(7.69%) 0 (0%) 0(0%) 1(2.70%)
Risk for activity intolerance (00094) 1(7.69%) 0(0%) 0(0%) 1(2.70%)
Impaired gas exchange (00030) 1(7.69%) 0(0%) 0(0%) 1(2.70%)
Impaired spontaneous ventilation (00033) 1(7.69%) 0(0%) 0(0%) 1(2.70%)
Deficient fluid volume (00027) 1(7.69%) 0 (0%) 0(0%) 1(2.70%)
Risk for imbalanced fluid volume (00025) 1(7.69%) 0(0%) 0 (0%) 1(2.70%)
Nursing diagnoses added by the participants
Risk for unstable blood glucose level (00179) 10 (76.92%) 7 (70%) 12(85.71) 29 (78.38%)
Ineffective tissue perfusion (00024) 6 (46.15%) 1(10%) 9 (64.28%) 16 (43.24%)
Risk for ineffective peripheral tissue perfusion (00228) 2 (15.39%) 1(10%) 2 (14.29%) 5(13.51%)
Risk for infection (00004) 3 (23.08%) 1(10%) 0 (0%) 4(10.81%)
Anxiety (00146) 0(0%) 1(10%) 2 (14.29%) 3(8.11%)
Bathing/hygiene self-care deficit (00108) 1(7.69%) 0 (0%) 2 (14.29%) 3(8.11%)
Risk for decreased cardiac tissue perfusion (00200) 1(7.69%) 1(10%) 1(7.14%) 3(8.11%)
Impaired physical mobility (00085) 0(0%) 0(0%) 1(7.14%) 1(2.70%)
Risk for peripheral neurovascular dysfunction (00086) 0(0%) 1(10%) 0(0%) 1(2.70%)

%: percentage of participants who documented the nursing diagnosis.
* Gold-standards.

on cognitive functions, including short-term memory, which
is normally able to handle up to 7 pieces of information simul-
taneously.>’ A previous study aimed at evaluating the effect
of the educational program “Guided Clinical Reasoning” and
the introduction of an intelligent electronic nursing documen-
tation system on the quality of the nursing process concluded
that intelligent systems can support nurses throughout the
nursing process, but for meaningful use of the system, clinical
reasoning is essential.** Clinical reasoning should be taught
and encouraged in nursing undergraduates, nurse residents,
and nurses as a basis for the practice of the Advanced Nursing
Process.

Considering the steps of the Advanced Nursing Process
(assessment, diagnosis, planned outcomes, interventions, and
outcome evaluation), the diagnosis step is fundamental
because it determines what will be done in the following
steps.*** Thus, we can consider that the CDSS supported the
diagnostic decision of less experienced users and with fewer
years of health education. In order to encourage the use of all
functionalities of a CDSS, the system must be fast and avoid
an excessive number of clicks.>*> A common complaint of
PROCEnf-USP® users is that the system is sometimes too
slow. Although a number of improvements have been made
over the years,>*3* such perception might negatively affect
how users choose to use the system, which might result in the

selection of less accurate nursing diagnoses. However, it is
important to emphasize that PROCEnf-USP® was developed
in a collaborative effort among nursing faculty, nursing staff,
and informatics experts to ensure that it comprises clinical
data relevant to the identification of the central elements of
nursing care (diagnosis, intervention, and results).’ In the
future, developers of the system should consider integrating
PROCEnf-USP® into the electronic health record, as well as
integrating voice recognition and artificial intelligence soft-
ware to optimize PROCEnf’s usability and decision-making
support.

Despite our findings, the ability of PROCEnf-USP® to sup-
port clinical decision-making has been suggested in the litera-
ture. A study that evaluated the decision-making process of
nurses in the real world using PROCEnf-USP® revealed that
the diagnosis suggestions made by the system were accepted
in 70% of cases by the users.>® This finding shows that the
system provides structure to support the clinical decision and
does not require the nurses to agree on the suggested diagnos-
tic hypotheses, it gives them the opportunity to choose other
options, even if the clinical data has not been suggested. Ulti-
mately, this is important because the nurse is the one who
decides and takes responsibility for the clinical decision.

Although the level of education and expertise has been
found as an important factor in nursing diagnostic accuracy,
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Table 3. Nursing diagnoses documented for case study 2 according to participants’ groups

Nursing diagnoses Nursing undergraduates Nurse residents Nurses Total
Case 2 (n=10) (n=10) (n=11) (n=31)
% % % %
Nursing diagnoses suggested by PROCEnf-USP®
Ineffective breathing pattern (00032)* 7 (70%) 4(40%) 4(36.36%) 15 (48.39%)
Ineffective airway clearance (00031) 2 (20%) 5(50%) 6 (54.55%) 13 (40.63%)
Activity intolerance (00092)? 3(30%) 3(30%) 5(45.45%) 11 (35.48%)
Acute pain (00132)* 3(30%) 2 (20%) 3(27.27%) 8 (25.00%)
Risk for falls (00155) 3(30%) 1(10%) 2 (18.18%) 6(19.35%)
Ineffective health maintenance (00099) 2(20%) 1(10%) 2 (18.18%) 5(16.67%)
Ineffective tissue perfusion (00024) 1(10%) 0 (0%) 3(27.27%) 4(12.90%)
Hyperthermia (00007) 0 (0%) 0 (0%) 2 (18.18%) 3(9.68%)
Impaired sensory perception (00122) 0(0%) 1(10%) 2 (18.18%) 3(9.68%)
Impaired gas exchange (00030) 2 (20%) 0(0%) 1(9.09%) 3(9.68%)
Impaired walking (00088) 2 (20%) 0(0%) 0(0%) 2(6.45%)
Impaired swallowing (00103) 1(10%) 0 (0%) 1(9.09%) 2 (6.45%)
Impaired physical mobility (00085) 0 (0%) 1(10%) 1(9.09%) 2(6.45%)
Imbalanced nutrition: more than body requirements (00001)? 1(10%) 0(0%) 1(9.09%) 2 (6.45%)
Risk for constipation (00015) 2 (20%) 0 (0%) 0(0%) 2 (6.45%)
Risk for powerlessness (00152) 1(10%) 1(10%) 0(0%) 2 (6.45%)
Risk for deficient fluid volume (00028) 1(10%) 1(10%) 0(0%) 2(6.45%)
Impaired dentition (00048) 1(10%) 0 (0%) 1(9.09%) 2(6.45%)
Chronic low self-esteem (00119) 1(10%) 0(0%) 0(0%) 1(3.23%)
Decreased cardiac output (00029) 1(10%) 0(0%) 0(0%) 1(3.23%)
Fatigue (00093) 1(10%) 0 (0%) 0(0%) 1(3.23%)
Imbalanced nutrition: less than body requirements (00002) 0(0%) 0(0%) 1(9.09%) 1(3.23%)
Risk for activity intolerance (00094) 1(10%) 0(0%) 0(0%) 1(3.23%)
Chronic sadness (00137) 0 (0%) 1(10%) 0(0%) 1(3.23%)
Excess fluid volume (00026) 0 (0%) 0 (0%) 1(9.09%) 1(3.23%)
Nursing diagnoses added by the participants
Chronic pain (00133) 9 (90%) 7(70%) 9 (81.82%) 25 (80.65%)
Anxiety (00146) 2 (20%) 3(30%) 4 (36.36%) 9(29.03%)
Risk for infection (00004) 3(30%) 2 (20%) 0(0%) 5(16.13%)
Impaired oral mucous membrane (00045) 0(0%) 0(0%) 4(36.36%) 4(12.90%)
Bathing/hygiene self-care deficit (00108) 0(0%) 1(10%) 1 (9.09%) 2(6.45%)

%: percentage of participants who documented the nursing diagnosis.
* Gold-standards.

we found that the concordance even within the same group of
participants was low. These findings might be explained by
the type of analysis conducted in this study. Light’s Kappa
uses coefficients that do not analyze unbalanced cases as
many more no’s than yes’s. Light’s Kappa also does not allow
analyzing the total agreement for the participants who did not
respond to the 2 cases, which is why some nursing diagnoses
appear in Table 4 as not estimated (NE).?® In future studies
about diagnostic concordance, nurses and residents from dif-
ferent specialties should be included in the sample, as well as
more case studies should be used. In addition, the use of other
statistical analysis approach is encouraged to account for
unbalanced cases.

Limitations

This study has limitations which are worthy of mention. The
small sample size (2 cases) is an important limitation of this
study. The sample size may interfere with interpretation if the
degree of Kappa concordance exceeds the coincidence of
randomized assessments.””>® Although there is no theory
developed for the sample sizing of studies with several judges,
studies using the Kappa test use larger samples. However, we
only used 2 cases because they were the cases validated by
experts.

The other limitation in this study is the use of written clini-
cal cases. Written cases did not enable the participants to

contact the patients to clarify or complement information,
which is oftentimes necessary during the collection of data in
the nursing process. The idea that diagnoses with no and low
concordance were determined by the inability to contact the
patients to clarify or collect more data cannot be refuted. On
the other hand, written studies ensure that case information is
the same for everyone, which can contribute to concordance
among participants.

CONCLUSIONS

There was concordance for only 3 nursing diagnoses related
to biological needs. The low level of concordance may be
related to the clinical judgment skills and educational level of
the participants, the written cases, the sample size, and also
the type of test used in the statistical analysis.

Future research should be conducted to better understand
the reasons for poor or no concordance on psychosocial and
health promotion nursing diagnoses as well as for a clinical
reasoning process when health professionals use a decision-
making support system.

The development and use of the PROCEnf-USP® standar-
dized language system represent a breakthrough for nursing
and serve to demonstrate the contribution of nursing to the
health of individuals, allowing the measurement of the result
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Table 4. Light's Kappa values for the diagnostic concordance among the overall sample and according to participants’ groups

Nursing diagnoses for both cases in alphabetic order Nursing undergraduates Nurse residents Nurses Total
Anxiety (00146)* 0.012 0.016 —0.054 0.040
Chronic low self-esteem (00119) -0.053 NE NE -0.017
Deficient knowledge (00126) NE 0.016 —0.048 0.020
Ineffective control of therapeutic regimen (00078) NE —0.059 —0.048 0.001
Impaired walking (00088) —0.089 NE NE —0.028
Decreased cardiac output (00029) -0.111 NE —0.048 —0.028
Bathing/hygiene self-care deficit (00108)* NE —0.059 —0.081 —0.034
Impaired swallowing (00103) —0.053 NE —0.048 0.001
Impaired dentition (00048) —0.053 NE —0.048 0.001
Ineffective airway clearance (00031) 0.012 0.196 0.313 0.224
Disturbed body image (00118) —0.053 NE NE 0.017
Acute pain (00132)b —0.099 —0.100 —0.100 —0.034
Chronic pain (00133)* 0.600 0.438 0.662 0.591
Sedentary lifestyle (00168) 0.012 NE NE 0.001
Fatigue (00093) —0.089 NE 0.010 —0.001
Hyperthermia (00007) —0.053 NE 0.010 0.020
Impaired skin integrity (00046) 0.012 0.016 0.010 0.080
Impaired tissue integrity (00044) 0.012 0.016 0.144 0.125
Activity intolerance (00092)b —0.065 0.591 —0.091 0.080
Ineffective health maintenance (00099) 0.012 —0.059 0.010 0.060
Impaired physical mobility (00085) —0.100 —0.059 NE —0.028
Impaired oral mucous membrane (00045)* NE NE 0.144 0.039
Imbalanced nutrition: more than body requirements (00001)° -0.111 -0.059 -0.081 -0.022
Imbalanced nutrition: less than body requirements (00002) NE NE —0.048 -0.017
Ineffective breathing pattern (00032)® 0.169 0.196 —0.054 0.126
Impaired sensory perception (00122) 0.012 —0.059 —0.006 0.040
Ineffective tissue perfusion (00024)* 0.194 -0.059 0.127 0.126
Risk for constipation (00015) 0.012 NE NE 0.001
Risk for imbalanced fluid volume (00025) —0.053 NE NE -0.017
Risk for unstable blood glucose level (00179)* 0.487 0.438 1.000 0.655
Risk for infection (00004)? NE -0.111 —0.100 —0.032
Risk for impaired skin integrity (00047) 0.012 0.016 0.010 0.080
Risk for activity intolerance (00094) -0.111 NE NE —0.034
Risk for decreased cardiac tissue perfusion (00200) NE -0.059 NE -0.017
Risk for ineffective peripheral tissue perfusion (00228)? NE —0.059 —0.048 0.001
Risk for falls (00155) -0.111 —0.059 —0.054 -0.019
Risk for powerlessness (00152) —0.053 —0.059 NE 0.001
Risk for deficient fluid volume (00028) —0.053 —0.059 NE 0.001
Chronic sadness (00137) NE -0.059 NE -0.017
Impaired gas exchange (00030) 0.012 NE —0.048 0.020
Impaired spontaneous ventilation (00033) —0.053 NE NE -0.017
Deficient fluid volume (00027) —0.053 NE NE -0.017
Excess fluid volume (00026) NE NE —0.048 -0.017

%: percentage of participants who documented the nursing diagnosis; NE: not estimable. In bold: diagnoses that had concordance.

# Diagnosis added by the participants.
b Gold-standards.

of the nursing care provided and, thus, developing the prac-
tice of evidence-based nursing.
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