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Abstract

Purpose: To develop and validate a tool to evaluate the NANDA International, Inc. diag-
nostic classification.

Methods: The tool, EVALUAN-I, was validated in a non-probabilistic sample (N = 460)
on Spanish Registered Nurses (September-December 2019) in two phases. First, design
and construct the instrument in three steps: (1) literature review to define the construct
focusing on the orientation toward nursing concepts and theoretical foundations, the
level of scientific evidence, the structural configuration, the applicability, the nurses’ clin-
ical reasoning skills, and the attitudes toward nursing diagnosis, (2) substantiation of the
questionnaire items and design according to the criteria for a diagnostic classification, (3)
expert test to establish the face validity and content validity. The second phase revolved
around (4) conducting a pilot test and measuring the temporal stability (test-retest) and
Cohen’s kappa coefficient; assessing psychometric properties by measuring (5) reliabil-
ity (internal consistency using Cronbach alpha and interfactor correlation) and (6) con-
struct validity (exploratory and confirmatory factor analysis). The manuscript follows the
STROBE checklist. The study was approved by the Research Ethics Committee with reg-
istration number 2019-190-1.

Findings: EVALUAN-I displayed moderate test-retest stability, adequate construct valid-
ity, and excellent reliability. The confirmatory factor analysis provided evidence about
the configuration of EVALUAN-I in relation to nine analytical dimensions: clinical com-
petence, nurses’ reasoning skills, attitudes towards nursing diagnosis, discipline’s central
concepts, classification’s contents, physiopathological attributes, level of scientific evi-
dence, diagnostic precision, and conceptual correspondence between terminologies.
Conclusions: EVALUAN-I is a valid and reliable instrument, which can be used to improve
the epistemological, normative, and intuitive configuration of NANDA International, Inc.

in a structured, systematic manner.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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Implications for Nursing Practice: Comprehensive evaluation of NANDA International,
Inc. in different clinical settings around the world using a validated instrument, like
EVALUAN-I, would allow strengths and weaknesses to be identified and contribute to the

classification’s development and practical application.

KEYWORDS
nursing diagnosis, nursing methodology research, psychometrics, standardized nursing terminology,
surveys and questionnaires, validation study

Resumen

Objetivo: Disefar y validar uninstrumento de medida para evaluar la taxonomia diagnos-
tica NANDA International, Inc.

Métodos: La herramienta, EVALUAN-I, ha sido validada con una muestra no probabilistica
(N = 460) de enfermeras espaniolas (septiembre-diciembre 2019) en dos fases. Primera,
disefio y construccion del instrumento en tres etapas: (1) definicién del constructo a
través de unarevisién bibliografica centrada en la orientacion hacia los conceptos y funda-
mentos tedricos de la enfermeria, el nivel de evidencia cientifica, la configuracién estruc-
tural, la aplicabilidad, las habilidades de razonamiento clinico de las enfermeras y las acti-
tudes hacia los diagnésticos enfermeros, (2) fundamentacion normativa de los criterios
que debe reunir una clasificacidon diagndstica y (3) prueba de expertos para establecer la
validez aparente y validez de contenido. La segunda fase se centra en (4) el desarrollo de
un pilotaje y medicién de la estabilidad temporal a través del test-retest y calculo del coe-
ficiente Kappa de Cohen; evaluacion de las propiedades psicométricas a través de la (5)
fiabilidad (consistencia interna mediante Alfa de Cronbach y correlacién interfactorial) y
(6) validez de constructo (anélisis factorial exploratorio y confirmatorio). El manuscrito se
ajusta a los criterios STROBE. El estudio fue aprobado por el Comité de Etica de la Investi-
gacion con el nimero de registro 2019-190-1. [Correction added on 20 April 2022, after
first online publication: In point (4) of the ‘Methods’ section, “Kappa de ohen” has been
corrected to “Kappa de Cohen” in this version.]

Resultados: EVALUAN-I mostré moderada estabilidad test-retest, adecuada validez de
constructo y excelente fiabilidad. El andlisis factorial confirmatorio mostré evidencias
acerca de la configuracion de EVALUAN-I en 9 dimensiones de andlisis: competencia
clinica, aptitudes para el razonamiento diagndstico, actitudes ante el diagnéstico enfer-
mero, conceptos centrales de la disciplina, contenidos de la clasificacion, atributos fisiopa-
toldgicos, nivel de evidencia cientifica, precisién diagndstica y comparativa conceptual
entre terminologias.

Conclusiones: EVALUAN-I constituye un instrumento valido y fiable para mejorar la con-
figuracion epistemolégica, normativa e intuitiva de NANDA International, Inc. de una
manera estructuraday sistematizada.

Implicaciones para la practica clinica: La valoracion global de la taxonomia NANDA Inter-
national, Inc. en los distintos contextos clinicos a nivel internacional a través de una her-

ramienta validada como EVALUAN-I permitiria identificar las fortalezas y debilidades

necesarias para contribuir a su desarrollo y aplicacion practica.
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BACKGROUND

Clarifying and refining nursing languages is a central pillar in the devel-
opment of nursing as a scientific discipline. NANDA International,
Inc. (NANDA-I1) helps nurses to develop and refine a terminology that
precisely reflects their clinical judgment with the aim of improving
patient care by encouraging the development, dissemination, and
use of a standardized lexicon for clinical decision-making (NANDA
International, 2019).

Although NANDA-I is the most widely used classification interna-
tionally (Tastan et al., 2014), it has not yet undergone formal evalu-
ation. To improve NANDA-I as a classification system, it is important
to carry out a comprehensive analysis, including the following aspects:
epistemological basis (orientation toward nursing concepts and the-
oretical foundations), normative facets (structural configuration and
scientific evidence), and intuitive considerations (applicability, nurses’
clinical reasoning, and attitudes) (Beckstead, 2009; Juvé i Udina, 2012;
Miuiller-Staub et al., 2007; Von Krogh, 2008).

Epistemological basis

According to Gordon’s precepts (1996), coherence must be maintained
between the labels and their definitions in a diagnostic classification,
and the diagnostic indicators must be refined. This includes the
defining characteristics describing the concepts, and adaptation of the
related factors in etiological and competency-based terms to allow
medical problems to be solved. Mere knowledge of the label and defini-
tion of the nursing diagnosis (ND) is insufficient for a clinical judgment
to be established; diagnostic indicators (defining characteristics and
related factors, or risk factors) must also be identified.

From this perspective, nurses must be able to solve problems identi-
fied as ND autonomously. In addition, their ability to describe and cate-
gorized the discipline’s conceptual phenomena from the perspective of
different theoretical currents in nursing must be examined (Von Krogh,
2008).

Normative facets

NANDA-I's development, promotion, adaptation, and international
recognition have been made possible by the approval expressed by
a range of organizations and institutions (Herdman, 2011) such as
the International Organization for Standardization, the Reference Ter-
minology Model for Nursing, the United States National Library of
Medicine, the Committee for Nursing Practice Information Infrastruc-
ture (Rutherford, 2008), the United States Department of Health and
Human Services, the United States Consolidated Health Informatics
initiative, the United Kingdom’s National Health Service, and Health
Level Seven International. Given this broad approval, it is possible that
NANDA-I meets most of the criteria applicable to a classification sys-
tem (Muller-Staub et al., 2007).
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In other words, it should feature a hierarchical structure with inter-
nal coherence (Beckstead, 2009) deriving from the interwoven nature
of its components. This morphology allows phenomena to be grouped,
ordered, and codified during the development of first-level theories
(Gordon, 1996) with a logical system for distributing the concepts and
content that is determined by affinity. An adequately structured taxo-
nomic system should be made up of mutually exclusive, exhaustive, and
homogeneous categories (Von Krogh, 2008). In the case of NANDA-I,
the hierarchical structure encompasses domains where phenomena
with common characteristics are grouped in an attempt to classify
them clearly, concisely, and consistently (Herdman & Kamitsuru,
2015). The classes order the phenomena in a single domain into groups
with common attributes and characteristics. Finally, the concepts
correspond to the individual phenomenon itself, requiring precision,
expressivity, and semantic consistency (Rosenbloom, et al., 2008) to
minimize any ambiguity (Stallinga et al., 2015).

Overall, NANDA-I is made up of 13 domains organized into 47
classes. The 2018-2020 edition includes 244 labels (Herdman &
Kamitsuru, 2019), whereas the 2021-2023 edition contains 267 labels
(Herdman et al., 2021) covering three types of diagnoses: Problem-

focused diagnosis, Risk diagnosis, and Health promotion diagnosis.

Intuitive considerations

In order for users to apply a taxonomy successfully, it must be inter-
nally coherent, intuitive, and reflect its intended universe of situations.
Without these characteristics, the taxonomy will be of limited value
(Beckstead, 2009). The cognitive suitability of NANDA-I is determined
by acceptance from the professionals who use it and its functional util-
ity for clinical practice through training and research.

The diagnostic phase is complex, giving rise to divergences and dis-
crepancies (Frazdo et al., 2015). Exploring opinions of these taxonomies
is key to improving them. For example, Krenz and Lunney developed an
instrument to measure attitudes toward ND. Position on ND (PND) is
a questionnaire that uses the semantic differential technique to mea-
sure and encourage the expression of attitudes toward the concepts
(Romero-Sanchez et al., 2013). It has been applied in a variety of cul-
tural contexts including Italy, USA, Brazil, Japan, Jordan, and Spain
(Abed EI-Rahman et al., 2017; Collins, 2013; D’Agostino et al., 2016; de
Guedes et al., 2013; Hasegawa et al., 2007; Oliva et al., 2005; Romero-
Sanchezet al., 2013). Similar attitudes toward its application have been
observed in the different contexts: when ND are used more frequently,
positive attitudes and diagnostic precision become more prevalent
(Collins, 2013).

ND may be viewed as a solution to the urgent need to identify, prior-
itize, and evaluate medical situations that may be dealt with thoroughly
and autonomously by nurses. In this sense, NANDA-I is a world-leading
diagnostic classification that requires comprehensive evaluation to
identify its strengths and weaknesses. Using validated tools, such as
EVALUAN-I (Supporting information File S1), to evaluate NANDA-|

could improve its clinical applicability.
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Therefore, the following research question has been formulated: Is
EVALUAN-I a valid tool to evaluate NANDA-I clinical applicability?

AIM

To develop and validate a measurement tool to evaluate the NANDA-|
diagnostic classification.

METHODS

A psychometric validation study of the EVALUAN-I tool was carried
out in two phases with a total of six steps. The manuscript follows the
Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) Statement (Supporting information File S2).

Phase 1. Design and construction of the tool (three steps) .

Step 1. Definition of the construct: A literature review was carried
out in PubMed, Web of Science, Scopus, CINAHL, and LILACS
using the descriptors MeSH/DeCS: Standardized Nursing Ter-
minology and ND, without time limit and establishing linguis-
tic filter to English, Spanish, and Portuguese. Searches were
conducted by the principal investigator and subsequently
reviewed by the research team. Studies mentioning NANDA-
| in their title or abstract were included for full reading with-
out excluding types of scientific methodology. The selection of
articles was performed using the Critical Appraisal Skills Pro-
gramme tools. Information extracted from the included stud-
ies addressed the conceptual correspondence of NANDA-I
with the orientation toward nursing concepts and theoreti-
cal foundations (Goh et al., 2020; Hine-Sanabria et al., 2018;
Mendes et al., 2015; Von Krogh, 2008), the level of scientific
evidence and structural configuration (Beckstead, 2009; De
Souza Oliveira-Kumakura et al., 2018; Miguel et al., 2016),

tualization of knowledge, synonyms, attributes, coding sys-
tem, and equivalence with other lexicons. Based on the criteria
described above for diagnostic classifications, the instrument
was developed with 30 items structured in six sections: (1)
orientation toward nursing concepts and theoretical founda-
tions, (2) level of scientific evidence, (3) structural configura-
tion, (4) applicability, (5) nurses’ clinical reasoning skills, and (6)
attitudes toward ND on an adaptation of the abbreviated ver-
sion of the PND Spanish version scale (Romero-Sanchez et al.,
2013). As the reliability increases when the number of items
rise from five to seven without any significant impact on the
statistical properties or introduction of centrality bias (Matas,
2018), the measuring scale is a likert response graduated into
6 items, 1 (strongly disagree) is the most negative opinion and
6 (strongly agree) is the most positive one; the average value is

3.5 points.

Step 3. Expert test: The face validity and content validity (Carva-

jal, Centeno, Watson, Martinez, & Sanz Rubiales, 2011) were
evaluated by a group of experts on the study topic; for this pur-
pose, five PhD nurses working in academia and research at dif-
ferent Universities in Spain, with knowledge and experience
in the design of measurement instruments, were purposively
selected. Two of these experts also had professional links
and experience in the field of clinical practice. Each expert
was sent a draft of the questionnaire and was asked individ-
ually whether each item was understandable and relevant,
asking them suggestions for improvement. Subsequently, the
construct was modified based on the experts’ suggestions.
After accepting the suggestions for improvement made by the
experts, a second round was carried out through a focus group
discussion via a joint online meeting to reach a consensus
on the implemented modifications. The construct was finally
modified and the analytical dimensions were redefined.

the applicability of ND and nurses’ clinical reasoning skills Phase 2. Pilot test and evaluation of the tool’s psychometric properties
(Cruz et al., 2009; Mynafikova & Ziakova, 2014; Paans et al., (three steps).
2012), and attitudes toward ND (Bittencourt & Crossetti,
2013; D’Agostino et al., 2018).

Step 2. Substantiation of the questionnaire items and design: ties (Martin, 2004).

Once the final version of the instrument had been compiled, a vari-

ety of statistical tests were used to evaluate its psychometric proper-

The measurement tool’s configuration was based on the cri-

teria established by Miiller-Staub et al. (2007) with regard Step 4. Pilot test: A pilot test was carried out with a represen-

to the standards to be met by a diagnostic classification to:
exhaustively describe the knowledge base explaining nursing
responsibilities, classify diagnoses using transparent proce-
dures and clearly established criteria, and establish a precise
description with valid diagnostic criteria, key defining charac-
teristics, and etiologies allowing diagnosis to be distinguished
from one another. The criteria established by Juvé i Udina
(2012) for evaluating scientific vocabularies for nursing prac-
tice were also taken into consideration including orientation
toward nursing concepts, theoretical rationale, scientific evi-
dence, content validity, criterion validity, real use in practi-

cal settings, homogeneity and structural coherence, contex-

tative sample of 27 nurses with different sociodemographic
profiles, reflecting the characteristics of the study population.
They all gave reasoned answers without substantial changes,
so they were subsequently included in the population sam-
ple. Fifteen days after the first interview, the temporal stabil-
ity was assessed through test-retest (n = 14) reliability using

Cohen'’s kappa coefficient.

Step 5. Reliability: First, the internal consistency for the instru-

ment as a whole and for each of the constructs was deter-
mined using Cronbach alpha. The consistency of internal
homogeneity was then established using interfactor Pearson’s

correlation coefficient.
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Step 6. Construct validity: An exploratory factor analysis (EFA)
was carried out with the first half of the sample (n = 230) after
testing its feasibility through the adequacy of the sample size
with the Kaiser-Meyer Olkin index (KMO) and Bartlett’s test
of sphericity. The EFA aims to discover an underlying structure
that defines common latent dimensions, which explain most
of the variance observed in the set of variables, using princi-
pal components analysis (PCA) (Lépez-Aguado & Gutiérrez-
Provecho, 2019). Second, a confirmatory factor analysis (CFA)
was carried out with the total sample (n = 460). The purpose
of the CFA is to verify the item structure by means of the fac-
tor correlation and the variance explained by each factor, as
well as the measurement errors. In this sense, three factor
models have been developed: the first one derives from the
principal components structure, the second one estimates the
measurement error without altering the factor structure, and
the third one proposes a modification to the initial structure
of the EFA (the variable 10_Contextualises care was added to
Construct 7). To verify the fit of each factorial model, the ratio
between the number of degrees of freedom and Chi-square
was used (good fit if <4.00). However, given the limitations of
Chi-square, the following fit indicators have been developed
(Aldas & Uriel, 2017):

* Root mean square residual (RMR): measures the probability that the
sample and estimated variance and covariance matrices are the
same (good fit if <0.08).

* Root mean square error of approximation (RMSEA): correction to RMR
and Chi-square when introducing the degrees of freedom in the cal-
culation (good fit if <0.08).

* Goodness of fit index (GFI): determines the proportion of total vari-
ance explained by the model (good fit if >0.90).

* Adjusted goodness of fit index (AGFI): introduces a correction factor
through the degrees of freedom of the model to the GFI indicator
(good fit if >0.90).

* Non-normed fit index (NNFI): evaluates the proportion of improve-
ment in fit achieved with the model considered respect to the
improvement that could be achieved with the good fit model cited
(good fit if >0.90).

* Normed fit index (NFI): evaluates the decrease of the Chi-square
value in the proposed model respect to a base model (good fit if
>0.90).

* Tucker-Lewis index (TLI): incorporates a correction factor through the
degrees of freedom of the model to the NFI indicator (good fit if
>0.90).

» Comparative fit index (CFI): stabilizes the correction of the NFI and
TLI values (good fit if >0.90).

Samples

The study targeted all nurses (N = 316,094) in Spain in 2019 (Insti-

tuto Nacional de Estadistica [Spanish National Institute of Statistics],

The Official Journal of NANDA International, Inc.

2019), who were distributed across 17 autonomous communities and
2 autonomous cities. The instrument was applied to a sample of nurses
with different professional profiles from 16 of these autonomous com-
munities.

Nurses with official university qualifications recognized in Spain
(Diploma of Higher Education and Bachelor’s degree in Nursing) who
worked in different professional settings and contexts (clinical, man-
agement, and academic) were included. Nurses with less than 1 year
of experience and professionals who had retired were excluded.

Data collection

Sociodemografic details were also collected including the following
variables: sex, age, work experience, level of education, professional
setting, professional role, and intensity of use of classification systems.
A self-report questionnaire was used to distribute the instrument. This
was disseminated as a form accessed via a web link or a QR code
via email, mobile applications, and social media during September and
December 2019.

Data analysis

Descriptive analysis, mean, and standard deviation were calculated for
quantitative variables; frequency and percentage were calculated for
qualitative variables. The normality of the data was checked using the
Kolmogorov-Smirnov test. A p-value <0.05 was significant. R® version

3.6.3 (Lavaan package) was used for the statistical analysis.

Ethical considerations

The study was approved by the Research Ethics Committee of Univer-
sity Hospital of Gran Canaria Dr. Negrin (Las Palmas, Canary Islands,
Spain), registration number 2019-190-1. All participants gave their
informed consent. Data were handled with utmost confidentiality and

anonymity.

FINDINGS
Pilot test

A pilot test (n = 27) was conducted on 81.5% women with mean age
of 45.15 years and professional experience of 21.74 years. A total of
59.2% were Diploma of Higher Education and Bachelor’s degree in
Nursing, while 29.6% were having Master’s degree, and rest 11.1%
were PhD. A total of 55.5% of them worked in the clinical setting.
Consistency of response was tested by means of test-retest temporal
stability tests (n = 14) with Cohen’s kappa coefficient. Interobserver
agreement showed k = 0.080 (95% CI = 0.071-0.089); and the values
range from k =0.031 (95% Cl = —0.289-0.350) to k = 0.893 (95% Cl =
0.611-1.174).
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TABLE 1 Sociodemographic characteristics of the sample

Sociodemographic characteristics Mean SD
Age 43.52 10.09
Work experience 20.19 10.5
Intensity of use of classification systems NANDA-| 3.58 1.02
ATIC 1.39 1.02
ICNP 1.18 0.66
CccC 111 0.48
OMAHA System 1.08 0.43
n %
Sex Female 345 75
Male 115 25
Level of education Diploma of Higher Education 195 42.39
Bachelor’s degree 84 18.26
Master’s degree 127 27.61
PhD 54 11.74
Professional setting Hospital departments 139 30.2
Primary care team 121 26.3
Management 48 10.4
Academic 13 238
Nursing home 9 2
Emergency department 9 2
Research 1.7
Outpatient emergency department 4 0.9
Professional role Clinical 227 49.3
Supervisory 36 7.8
Teaching 20 4.3
Management 18 3.9

Abbreviations. ATIC, Arquitectura, Terminologia, Interfase, Informacion, enfermerla y Conocimiento; ICNP, International Classification for Nursing Practice;

CCC, Clinical Care Classification.

A total of N = 460 participants were included in the psychometric
validation of the questionnaire; sociodemographic characteristics are
shown in Table 1.

Reliability

Reliability studies were focused on the internal consistency analysis.
First, the internal consistency of the whole instrument was measured
using Cronbach alpha (« = 0.957). The internal consistency of each
of the factors in the instrument was then determined for a scenario
in which an item was removed. If an item was consistent with the
rest of the scale, the Cronbach alpha value would be lower than
observed once the item was removed; if an item was not consistent
with the rest of the scale, the scale’s a value would increase once
it was removed. In factor 2 (a« = 0.936) for 13 items (population «

value between 0.928 and 0.938; 95% confidence), only the removal

of one item (29_Diagnostic label: Deficient knowledge) increased the «
value (@ = 0.938). With regard to factor 5 (@ = 0.896) for four items
(population « value between 0.819 and 0.969; 95% confidence), only
one item (19_Each concept is identified with an unambiguous code) was
found whose removal increased the «a value (@ = 0.969). In factor 6
(a = 0.669) for three items (population « value between 0.336 and
0.828; 95% confidence), only one item (18_It is possible to find duplicate
concepts or contents) was found whose removal increased the a value
(e = 0.828). Finally, in factor 8 (a = 0.562) for three items (population
a value between 0.844 and 0.057; 95% confidence), only one item
(26_Generally, the degree of abstraction of ND is high) increased the
value after it was removed (a = 0.844). Table 2 shows Cronbach alpha
and descriptive results of the EVALUAN-I application.

To check the interfactor correlation, the scores of all the items of
each factor were summarized and a new variable with the total values
of the nine factors was created (Total factor); the Pearson’s correlation

coefficients were calculated, as shown in Table 3.
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TABLE 2 Descriptive analysis of the sample and Cronbach’s alpha, if remove item

Items Mean SD a Factor a if remove item

F1. Clinical competence 0.957

22 NANDA-I is useful 4.12 1.56 0.952

27 Concepts facilitate organization of specific, 3.97 1.49 0.953
autonomous knowledge

7 NANDA-I is essential for nursing science to progress 4.09 1.68 0.953
academically

17 The structure of NANDA-I makes it easier to learn 3.66 1.51 0.954

28 The content in NANDA-I helps nurses to decide what 4.05 1.48 0.954

care to deliver

4 Using NANDA-| is compulsory to ensure that nurses 3.76 1.81 0.955
are able to deliver care reflecting exclusive roles and
responsibilities

24 NANDA-| is applied in clinical practice 3.53 1.61 0.955

23 NANDA-l is intuitive 3.42 1.49 0.954

25 Nursing professionals accept NANDA-I as part of 3.09 1.49 0.956
their clinical practice

6 NANDA-I encourages development of nursing 4.30 1.43 0.954
discipline exclusive concepts

5 NANDA-I represents and identifies theoretical 3.65 1.44 0.955
currents in nursing

15 There is internal coherence between the concepts 423 1.11 0.954

13 The diagnostic labels are clear and descriptive 3.88 141 0.954

11 The defining characteristics are relevant to 456 1.25 0.954
diagnostic judgments

16 The configuration of the hierarchical and taxonomic 417 1.16 0.955
structure is precise

12 Related factors or risk factors are relevant to 4.48 1.25 0.955
diagnostic judgments

10 Using NANDA-I contextualises the care to be 4.09 1.39 0.955
delivered to individuals

F2. Nurses’ reasoning skills 0.936

29 Diagnostic label: Risk for infection 4.77 1.58 0.931

29 Diagnostic label: Chronic pain 431 1.67 0.929

29 Diagnostic label: Deficient knowledge 5.18 1.33 0.938

29 Diagnostic label: Risk for perioperative positioning 473 1.49 0.936
injury

29 Diagnostic label: Nausea 3.78 1.66 0.929

29 Diagnostic label: Impaired gas exchange 3.67 1.65 0.931

29 Diagnostic label: Activity intolerance 4.70 1.43 0.932

29 Diagnostic label: Insomnia 423 1.55 0.929

29 Diagnostic label: Acute confusion 3.87 1.64 0.928

29 Diagnostic label: Risk for bleeding 4.24 1.67 0.929

29 Diagnostic label: Anxiety 4.43 1.54 0.928

29 Diagnostic label: Diarrhea 3.88 1.68 0.929

29 Diagnostic label: Decreased cardiac output 3.24 1.70 0.931

F3. Attitudes towards nursing diagnosis 0.956

30 Attitude: Significance 4.05 1.30 0.949

30 Attitude: Realism 3.81 131 0.948

(Continues)
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TABLE 2 (Continued)

Items Mean sD a Factor a if remove item
30 Attitude: Obstruction 3.75 1.33 0.947
30 Attitude: Validity 3.97 1.29 0.950
30 Attitude: Relevance 3.93 1.36 0.949
30 Attitude: Gratification 3.75 1.32 0.948
30 Attitude: Creativity 3.63 1.39 0.954
F4. Discipline’s central concepts 0.935
3 NANDA-I identifies the central concept of person 4.62 1.31 0.910
3 NANDA-I identifies the central concept of health 4.55 1.29 0.903
3 NANDA-I identifies the central concept of 4.29 1.32 0.930
environment
3 NANDA-I identifies the central concept of nursing 4.69 1.28 0.919
F5. Classification’s contents 0.896
14 The content is clear and descriptive: defining 4.14 1.32 0.829
characteristics
14 The content is clear and descriptive: related factors 4.18 1.30 0.819
14 The content is clear and descriptive: risk factors 422 1.31 0.823
19 Each concept is identified with an unambiguous code 448 1.43 0.969
Fé6. Physiopathological attributes 0.669
2 Some related/risk factors may correspond to medical 4.26 1.51 0.376
diagnoses or diseases
1 Some nursing diagnoses may correspond to medical 4.07 1.65 0.336
diagnoses or diseases
18 It is possible to find duplicate concepts or content in 4.13 1.25 0.828
NANDA-I
F7.Scientific evidence 0.888
8 NANDA-| diagnoses are based on scientific evidence 4.57 1.25
9 The designs of studies offer high levels of scientific 4.33 1.28
evidence
F8. Diagnostic precision 0.562
26 Generally, the degree of abstraction of NANDA-I 4.22 1.32 0.844
diagnoses is high
29 Diagnostic label: Reflex urinary incontinence 3.68 1.75 0.057
29 Diagnostic label: Sexual dysfunction 3.71 1.75 0.088
F9. Conceptual correspondence between 0.639
terminologies
21 Each concept has been mapped in other 3.82 1.28
classifications
20 The concepts may be linked to synonyms in other 3.98 1.23

classifications

Exploratory factor analysis

The EFA was viable (KMO = 0.931;;(2 = 16,786.24; 1485 degrees of
freedom; p < 0.001). Using PCA, the eigenvalue saturation curve sta-
bilized from Factor 9 onwards with 70.862% explanatory power of
the variance. The Varimax orthogonal rotation displayed saturations
that facilitated interpretation of the theoretical construct, as shown in

Table 4. This EFA was considered an approximation to the CFA and was

intended to reveal evidence of the existence of the following nine fac-

tors:

F1. Evaluation of clinical competence

F2. Evaluation of nurses’ reasoning skills

F3. Evaluation of attitudes towards nursing diagnosis
F4. Evaluation of the discipline’s central concepts

F5. Evaluation of the classification’s contents
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TABLE 3 Interfactor correlations
Pearson p-value 95% ClI

Factor 1 vs. Factor 2 0.31 <0.001 0.22-0.39
Factor 1 vs. Factor 3 0.52 <0.001 0.45-0.59
Factor 1vs. Factor 4 0.63 <0.001 0.57-0.68
Factor 1 vs. Factor 5 0.73 <0.001 0.69-0.77
Factor 1vs. Factor 6 0.07 0.124 —0.02-0.16
Factor 1vs. Factor 7 0.63 <0.001 0.57-0.68
Factor 1 vs. Factor 8 0.24 <0.001 0.15-0.32
Factor 1 vs. Factor 9 0.32 <0.001 0.24-0.40
Factor 1 vs. Total_factor 0.86 <0.001 0.84-0.89
Factor 2 vs. Factor 3 0.32 <0.001 0.24-0.40
Factor 2 vs. Factor 4 0.23 <0.001 0.14-0.31
Factor 2 vs. Factor 5 0.31 <0.001 0.22-0.39
Factor 2 vs. Factor 6 0.01 0.91 —-0.09-0.10
Factor 2 vs. Factor 7 0.28 <0.001 0.19-0.36
Factor 2 vs. Factor 8 0.76 <0.001 0.72-0.80
Factor 2 vs. Factor 9 0.05 0.256 —0.04-0.14
Factor 2 vs. Total_factor 0.69 <0.001 0.64-0.74
Factor 3 vs. F actor4 0.30 <0.001 0.22-0.38
Factor 3 vs. Factor 5 0.39 <0.001 0.31-0.46
Factor 3 vs. Factor 6 0.03 0.527 —0.06-0.12
Factor 3 vs. Factor 7 0.28 <0.001 0.19-0.36
Factor 3 vs. Factor 8 0.28 <0.001 0.19-0.36
Factor 3 vs. Factor 9 0.12 0.011 0.03-0.21
Factor 3 vs. Total_factor 0.65 <0.001 0.60-0.70
Factor 4 vs. Factor 5 0.56 <0.001 0.49-0.62
Factor 4 vs. Factor 6 0.13 0.005 0.04-0.22
Factor 4 vs. Factor 7 0.49 <0.001 0.41-0.55
Factor 4 vs. Factor 8 0.16 <0.001 0.07-0.25
Factor 4 vs. Factor 9 0.24 <0.001 0.15-0.32
Factor 4 vs. Total_factor 0.64 <0.001 0.58-0.69
Factor 5 vs. Factor 6 0.00 0.938 —0.10-0.09
Factor 5 vs. Factor 7 0.49 <0.001 0.42-0.56
Factor 5 vs. Factor 8 0.20 <0.001 0.11-0.28
Factor 5 vs. Factor 9 0.26 <0.001 0.18-0.35
Factor 5 vs. Total_factor 0.72 <0.001 0.68-0.77
Factor 6 vs. Factor 7 0.03 0.454 —0.06-0.13
Factor 6 vs. Factor 8 0.04 0.357 —0.05-0.13
Factor 6 vs. Factor 9 0.29 <0.001 0.20-0.37
Factor 6 vs. Total_factor 0.15 0.001 0.06-0.24
Factor 7 vs. Factor 8 0.21 <0.001 0.13-0.30
Factor 7 vs. Factor 9 0.24 <0.001 0.16-0.33
Factor 7 vs. Total_factor 0.62 <0.001 0.56-0.67
Factor 8 vs. Factor 9 0.14 0.002 0.05-0.23
Factor 8 vs. Total_factor 0.57 <0.001 0.51-0.63
Factor 9 vs. Total_factor 0.33 <0.001 0.25-0.41

The Official Journal of NANDA International, Inc.

Fé. Evaluation of physiopathological attributes

F7.Evaluation of level of scientific evidence

F8. Evaluation of diagnostic precision

F9. Evaluation of conceptual correspondence between terminolo-
gies

Confirmatory factor analysis

To confirm the unidimensional structure of EVALUAN-I, three factor
models were developed to test the goodness of fit indicators, as shown
in Table 5.

Model 1 was based on the structure proposed in the PCA (42 =
4248.069; 1394 degrees of freedom; p < 0.001). Its optimal goodness
of fit indicators were RMR = 0.115; RMSEA = 0.067; GFl = 0.736;
AGFI =0.708; NNFI = 0.853; NFI = 0.809; CFl = 0.862; TLI = 0.853.

Given the unsatisfactory indicators found in model 1, a second
model was developed by estimating the correlation error measure. Fol-
lowing these modifications, model 2 (;(2 = 3257.12; 1386 degrees of
freedom; p < 0.001) showed improvements in several indicators com-
pared to the previous model (RMSEA = 0.054; NNFI = 0.903; CFIl =
0.910; TLI = 0.903).

To improve the CFA, a further change was made to create a third
model: the variable 10_Using the classification contextualises the care to
be delivered to individuals to construct 7. In model 3 (;(2 =3270.19; 1386
degrees of freedom; p < 0.001), the goodness of fit indicators behaved
similarly to the previous model (RMSEA = 0.054; NNF| = 0.903; CFl =
0.909; TLI = 0.903).

In the three proposed models, all variables were statistically signif-
icant for factors 1, 2, 3,4, 5, 6, 7, and 9 (p < 0.001); however, factor 8
was not significant in any of the models: model 1 (p = 0.180), model 2
(p =0.200), and model 3 (p = 0.199).

With regard to the variance between the variables in the instrument
and between the latent variables, factor 8 was the only factor that was
not significant in any of the three models: model 1 (p = 0.503), model
2 (p =0.521), and model 3 (p = 0.521). Moreover, no statistical signifi-
cance was observed with regard to the covariances in factors 6 and 8 in
relation to the other latent variables in the three models proposed.

Once the factor model with the best fit had been determined, the
adequacy of convergence of the altered variables in the alternative
models was checked using Pearson’s correlation coefficient; all conver-
gences were significant (p < 0.001) with values ranging from r = 0.73
and r=0.86 (Cl =0.68-0.89).

The variations in the coefficients of determination were also cal-
culated for the two alternative models. The maximum difference was
found in the variable P10_Using the classification contextualises the care
to be delivered to individuals, in model 2 (R2 = 0.507) and model 3 (R? =
0.572).

DISCUSSION

Using ND classification systems improves health records, benefit-

ing patients and professionals in the correct clinical decision-making,
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TABLE 4 Saturations of the matrix of rotated components

ORODRIGUEZ-SUAREZ €T AL.

Components

1

2

22_Is useful

27_Knowledge organization
7_Academic performance
17_Facilitates learning
28_Facilitates decisions on care
4_Exclusive responsibilities

24 _|s applied in clinical practice
23_ls intuitive

25_Professionals accept it
6_Exclusive concepts

5_Nursing theories

15_Internal coherence

13_Clear, descriptive labels
11_Relevant defining characteristics
16_Hierarchical structure
12_Relevant related factors and risk factors
10_Contextualises care

29_Risk for infection

29_Chronic pain

29 Deficient knowledge

29_Risk for perioperative positioning injury
29_Nausea

29_Impaired gas exchange
29_Activity intolerance

29 _Insomnia

29_Acute confusion

29_Risk for bleeding

29_Anxiety

29 Diarrhoea

29_Decreased cardiac output
30_Significance

30_Realism

30_Obstruction

30_Validity

30_Relevace

30_Gratification

30_Creativity

3_Concept of person

3_Concept of health

3_Concept of environment
3_Concept of nursing

14 _Clear, descriptive defining characteristics
14_Clear, descriptive related factors

14_Clear, descriptive risk factors

0.819
0.795
0.769
0.765
0.747
0.741
0.739
0.727
0.716
0.685
0.685
0.671
0.663
0.642
0.638
0.620
0.614

0.840
0.834
0.823
0.815
0.814
0.796
0.792
0.774
0.758
0.748
0.731
0.652
0.643

0.851
0.846
0.845
0.841
0.837
0.833
0.785

0.830
0.822
0.812
0.760

0.694
0.681
0.680

(Continues)
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TABLE 4 (Continued)
Components
1 2 4 5 6 7 8 9
19_Unequivocal codes 0.414
2_Related factors corresponding diseases 0.851
1_Nursing diagnoses corresponding diseases 0.846
18_Contains duplicate concepts 0.439
8_Evidence-based nursing diagnoses 0.685
9_Research designs providing evidence 0.639
26_Abstraction 0.649
29_Reflex urinary incontinence 0.555
29_Sexual dysfunction 0.491
21_Mapped concepts 0.781
20_Synonyms 0.657
Extraction method: principal components analysis.
Rotation method: Varimax with Kaiser normalization.
Rotation converged in 10 iterations.
TABLE 5 Fitindicators of CFA models
X? p-value RMR RMSEA GFI AGFI NNFI NFI CFI TLI
Model 1 4248.07 <0.001 0.115 0.067 0.736 0.708 0.853 0.809 0.862 0.853
Model 2 3257.12 <0.001 0.109 0.054 0.787 0.764 0.903 0.853 0.910 0.903
Model 3 3270.19 <0.001 0.114 0.054 0.790 0.766 0.903 0.853 0.909 0.903
Good fit if <0.08 <0.08 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90

Abbreviations. AGFI, Adjusted goodness of fit index; CFl, Comparative fit index; GFl, Goodness of fit index; NFI, Normed fit index; NNFI, Non-normed fit
index; RMR, Root mean square residual; RMSEA, Root mean square error of approximation; TLI, Tucker-Lewis index.

leading to greater quality, consistency, and safety in the provision of
health care. In this sense, EVALUAN-I reflects the need for comprehen-
sive evaluation of NANDA-I as the most widely used classification sys-
teminthe world (Tastan et al., 2014) to improve its usefulness and intu-
itiveness. The aim of this new tool is to improve upon several aspects
of NANDA-I, which have been described above. During the process of
designing EVALUAN-I, the different dimensions were organized and
structured to enable systematic analysis, creating a configuration that
addresses theoretical aspects from an empirical perspective (Marrs &
Lowry, 2006; Weaver & Olson, 2006), and promotes the logical, scien-
tific development of the nursing discipline.

The initial structure proposed in the theoretical framework for eval-
uating a diagnostic system, such as NANDA-I, has been reorganized
after statistical validation into nine new dimensions of analysis.

The internal consistency of EVALUAN-I was a = 0.957, indicating
an excellent correlation between its variables and demonstrating the
reliability of the instrument. Values exceeding 0.900 may be indica-
tive of redundancy in some of the items (Halberstadt, Schmitz, & Sam-
mel, 2012), so these may be reduced in future as long as the main aim
of holistically evaluating NANDA-I is maintained. This possible redun-
dancy can be seen in the stratified internal consistency of each fac-
tor in a scenario where one item is removed (Oviedo & Campo-Arias,
2005), revealing weaknesses in some of the variables and significantly

increasing the scale’s internal consistency. This structural weakness
may be attributed to the conceptual complexity of these variables in a
largely clinical population with a lower level of education. The complex-
ity of these items may require extensive education and knowledge of
the study topic, as well as expertise, experience, and training in the use
of diagnostic taxonomies, even among supposedly homogeneous pop-
ulations. It would be appropriate to consider eliminating or modifying
these items in future research.

With regard to interfactor correlation, the weighting of each of the
factors in the total score for the instrument was as expected. Although
the correlation was generally acceptable for most of the scales, the val-
ues were lower in factor 6, indicating weaknesses in internal consis-
tency in relation to this latent variable.

The decision to maintain nine factors in the EFA was based on the
contribution made by each of their items to the overall scale (Lloret-
Segura et al., 2014). Factors with fewer than three items played an
essential part in an exhaustive evaluation of NANDA-I due to the high
levels of saturation and the importance of these factors identified
during the construct definition process in evaluating all attributes of
NANDA-I.

The combination of Cronbach’s alpha and EFA is entirely inadequate
to guarantee the validity and reliability of a questionnaire relating to
health (Batista-Foguet et al., 2004), and CFA is an adequate alternative.
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An ideal design for a measurement tool consists not of a single battery

of items relating to the overall construct of interest but of optimized
subsets of specific items for each dimension. Although the proposed
model based on the PCA appeared appropriate, its goodness of fit indi-
cators were not entirely satisfactory.

By developing the two alternative factor models, a larger number of
these indicators could be optimized. If a model displays good fit via the
combined RMSEA and CFl indicators, it is very unlikely that it is inad-
equate; this is a good rule of thumb in the search for the model best
suited to the data. However, the results obtained show that model 3
does not display any substantial improvements to the goodness of fit
indicators compared to model 2. These differences may be resolved
by using the Occam'’s razor principle whereby, when faced with two
alternative explanations of a single reality under equal conditions, the
simplest explanation is always preferable (Aldas & Uriel, 2017). The
two models are also equal in terms of their number of degrees of free-
dom. However, the second model keeps the proposed factor structure
unchanged by modifying only the error correlations, while the third
model alters the initial structure proposed for item 10, adding it to fac-
tor 7. Inlight of these results, the goodness of fit indicators showed that
model 2 had the best statistical behavior.

The coefficient of determination measures the proportion of infor-
mation that each model is able to explain, indicating which may be the
most adequate. The closer the value is to 1, the better the fit, so values
exceeding 0.250 are considered adequate (Aldas & Uriel, 2017). The
coefficients of determination of the models studied maintained simi-
lar results or underwent minimal changes following the modifications
made to the explanatory variables.

The results of the CFA indicate the line of work to be followed, as
these indicators do not clearly improve in relation to the structure ini-
tiated with the EFA. This supports the hypothesis that the weakness of
the construct lies in the aforementioned variables, as do the strategies
for improving it.

One of the strengths of the study is that evaluation of NANDA-I
encourages progress toward a refinement of its diagnostic indicators,
which form the basis for interventions aimed at addressing medical
problems (Herdman & Kamitsuru, 2015) by linking ND to the Nursing
Interventions Classification and the Nursing Outcomes Classification,
allowing it to be applied universally (Smith & Craft-Rosenberg, 2010).
This leads to improvements in the classification’s descriptive capac-
ity, eliminates imprecision (Carrington, 2008), and promotes evidence-
based practice (Powers, 2002) in accordance with professionals’ cogni-
tive skills in relation to the nursing discipline (Cho & Park, 2006).

Descriptive findings showed that the best-recognized diagnostic
label was Deficient knowledge, which is a situation closely related to
nurses’ own roles such as Health Education. In contrast, the application
of EVALUAN-I showed that the worst rated items were the acceptabil-
ity of NANDA-I for clinical practice. In this sense, using EVALUAN-I to
evaluate NANDA-I has repercussions on the clinical practice of nurses
through improvements by optimizing the precision and specificity of
nurses’ clinical judgment, favoring the visibility, potential and scientific

autonomy of these professionals.

The main limitations of the study include the use of a nonproba-
bilistic method to recruit the sample which was determined by the
study objective, to validate EVALUAN-I in an initial exploration of the
tool’s psychometric properties in the Spanish context with a popula-
tion of nursing professionals determined by the selection criteria. In
addition, the wording of some of the items was excessively complex,
which may have led to memorial disparity or lack of comprehension
of the variables among some interviewees. In future applications of
EVALUAN-I, these factorial weaknesses will need to be addressed to
improve the construct of the instrument, the validity, and reliability of
the results.

Different populations with more homogeneous sociodemographic
characteristics may be examined in future studies, or population strat-
ification could be carried out in randomized heterogeneous groups
including samples with sufficient cases.

Internal improvements to a classification system, like NANDA-I,
based on an analysis of the dimensions set out above could improve the
quality of clinical records. However, diagnostic precision among profes-
sionals must also be improved (Miller-Staub et al., 2006). NANDA-I is
currently accepted for use in clinical practice, despite displaying nor-
mative, structural, and teleological shortcomings hindering adequate
diagnostic judgment (Zanotti & Chiffi, 2015), which is associated with
a disciplinary knowledge that contributes to correctly describing the
population’s health status and is appropriately perceived by nurses in
their practice (Juvé i Udina, 2016).

The results of the evaluation of NANDA-I may vary by profes-
sional profile, pointing to the need to categorized different profiles into
population clusters to establish appropriate strategies for each group
(D’Agostino et al., 2018). Equally, different sociocultural contexts can
determine the clinical application of ND (Lai et al., 2013), affecting the
identification of strengths and weaknesses of NANDA-I in different
countries.

Given the underdeveloped nature of certain concepts and labels in
the categories identified in NANDA-| (Gordon, 1996), the University of
lowa College of Nursing and the Diagnosis Development Committee, in
collaboration with NANDA-I, aim to research and improve the length,
scope, and clinical utility of the classification (Craft-Rosenberg &
Jirathummakoon, 2003; Herdman, Gordon, & Craft-Rosenberg, 2000).
Many ND have yet to be refined, but most studies draw on expert-
based methods to validate the content of these diagnoses; it is impor-
tant that further clinical validation studies are conducted to provide
higher levels of evidence (De Souza Oliveira-Kumakura et al., 2018).

Improvements in a diagnostic classification, such as NANDA-I, have
repercussions in optimizing the diagnostic accuracy and specificity of
nurses’ clinical judgment, strengthening their visibility and scientific

autonomy.

CONCLUSIONS

The EVALUAN-I tool is a valid, reliable instrument, which can be used

to improve the epistemological, normative, and intuitive configuration
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of NANDA-I in a structured, systematic manner, although some aspects
require on-going improvement to refine their structure and statistical
behavior in future applications.

Comprehensive evaluation of the NANDA-I taxonomy in differ-
ent clinical contexts around the world using a validated tool, such as
EVALUAN-I, would allow strengths and weaknesses to be identified
and contribute to the classification’s development and practical appli-

cation.
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