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Abstract. Background and aim of the work: Nurses face many decisions in their daily practice. Indeed, the de-
cision-making process is an integral part of nursing practice. This study aimed to provide the Italian version
of the Nursing Decision Making Instrument (NDMI) and establish its content and face validity, construct
validity, and reliability among Italian nurses. Mezhods: A three phases validation, methodological and cross-
sectional study was realized. Phase one referred to the cultural-linguistic translation of the NDMI into Italian
(i.e., I- NDMI). Phase two aimed to obtain a good level of content and face validity (cut-off <0.70). Phase
three involved a cross-section data collection amongst Italian nurses in assessing the construct validity and
reliability of the I-NDMI. Resu/ts: A total of five hundred thirty-two (532) participants were enrolled in three
Italian hospitals. The 65.6% were female (n=349), with a mean age of 40.81 (SD+9.91) years. The majority
of participants were clinical nurses working by shifts (n=390; 73.3%) with a mean working experience of
16.21 (SD+10.43) years. I-NDMI showed adequate content validity. Confirmatory factor analysis models
supported the four-factorial structure of the I-NDMI (i.e., Intuition; Prevision; Assessment; Planning) in
explaining data obtained from nurses. Moreover, the scale and each domain showed adequate internal con-
sistency. Conclusions: This study constituted an advancement in the psychometric testing of the NDMI. Fu-
ture research should identify specific decision-making processes and their determinants to allow theoretically
grounded interventions to improve decision-making among nurses.

Key words: Nursing; Decision-making; Critical Thinking; Analytical Thinking; Intuitive Thinking; Instru-
ment, Validation, Italian

Background

Research on decision-making has emerged from
a variety of fields including economics, nursing and
medicine (Johansen & O’Brien, 2015). Nursing re-
search further explored elements important to nurse
decision-making that include experience and intuition,
context of the decision-making situation, knowing the

patient, interpretation and reflection (Johansen &
O’Brien, 2015; Tanner, 2006).

The complexity of decision-making for nurses
continues to increase with increases in patient acu-
ity and technological advances (Simmons, Lanuza,
Fonteyn, Hicks, & Holm, 2003). In addition, nurse
decision-making can vary significantly based on
nurse practice setting (Tummers, van Merode, &
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Landeweerd, 2002). An understanding of nurse deci-
sion-making in the medical-surgical environment is
essential for enhancing patient outcomes. A review of
the literature was conducted with the goal of summa-
rising the factors and processes identified in research
on nurse patient care decisions in the medical-surgi-
cal setting Research on decision-making has emerged
from a variety of fields including economics, nursing
and medicine (Johansen & O’Brien, 2015). Nursing
research further explored elements important to nurse
decision-making that include experience and intuition,
context of the decision-making situation, knowing the
patient, interpretation and reflection (Johansen &
O’Brien, 2015; Tanner, 2006).

The complexity of decision-making for nurses con-
tinues to increase with increases in patient acuity and
technological advances (Simmons, Lanuza, Fonteyn,
Hicks, & Holm, 2003). In addition, nurse decision-
making can vary significantly based on nurse practice
setting (Tummers, van Merode, & Landeweerd, 2002).
An understanding of nurse decision-making in the
medical-surgical environment is essential for enhanc-
ing patient outcomes. A review of the literature was
conducted with the goal of summarising the factors
and processes identified in research on nurse patient
care decisions in the
medical-surgical setting

Nurses face many decisions in their daily practice
that often are ethical, political, practical and clinical,
challenges (1). Indeed, the decision-making process
is an integral part of nursing practice and involves a
series of complex decisions resulting from patients’ ob-
servation and evaluation (2,3).

The decision-making process covers a strategic
relevance in the nursing setting leading nurses to iden-
tify the necessary interventions to be implemented in
care (4). Indeed, nurses are guided by the decision-
making process in evaluating, assimilating, and/or
discarding information to make judgments in clinical
situations (2,6) and to meet the needs of patients and
their families (4). Accordingly, decision-making allows
nurses to play an active role as team members, ensur-
ing continuity of care and patient safety (5,7). Addi-
tionally, the situations characterized by high clinical
complexity and frequent use of technological solutions
could increase nursing decision-making complexity

(8,9).

The nursing decision-making process is generally
based on analytical or intuitive thinking (5,8). Both
analytical and intuitive thinking are core elements of
decision-making theories (2,4). The theories based on
analytical thinking (7,8) and information processing
theories (7,8) have influenced nursing decision-mak-
ing processes for decades. In particular, the theories
based on analytical thinking proceed by a specific
systematic process (i.e., cognitive continuum theory)
and can be achieved through a situation analysis (i.e.,
Dreyfus and Dreyfus (2,18). While in the theory of in-
formation processing, the focus is the human problem
solving and relies on the previous knowledge acquired
by an individual on the problems and areas concerned.

To date, nursing decision-making and its the-
oretical perspectives are deepened by several studies
(2,6,7,10-16), but few are the validated tools that mea-
sure nursing decision-making (12). Some tools con-
cerned the issue of shared decision-making (13,15),
a minority of tools assess nurses’ coping strategies in
decision-making (13), while most tools assess clinical
decision-making skills (2,10).

However, even if some tools exist, few of them have
referred to a specific theory or framework in evaluating
nursing decision-making, underlining only the prob-
lem-solving ability that nurses have of this process (16).

In order to fill this gap, Lauri and Salanteri (2)
had developed and validated the Nursing Decision
Making Instrument, starting from the elaboration of
the theories of the cognitive continuum and the theory
of change of cognition by Dreyfus and Dreyfus (18).
In particular, the Nursing Decision Making Instru-
ment aimed to highlight the elements that allow the
elaboration of decision-making and problem-solving
in nursing practice (2).

Lauri and Salanterd developed and validated the
first version of the Nursing Decision Making Instru-
ment in 2002 (2), using 54 items to assess four deci-
sion-making stages (14 items for each stage): analytical,
analytical-intuitive, intuitive-analytical, and intuitive
(2). At the end of the validation process, this instru-
ment showed good psychometric characteristics, and it
was translated into English, German, Norwegian and
Swedish for international data collection (2). After-
ward, a shortened version of the instrument was cre-
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ated, comprised of 24 items and four subscales, each
with six items corresponding to the four stages of the
decision-making process. For the shortened version of
the instrument, cut-off points in the scores relating to
the four decision-making models were defined based on
normative quartiles: 25% of the responses were intui-
tive-interpretive, 25% were analytical-systematic, and
50% in the two middle quartiles were analytical-intui-
tive or intuitive-analytical, that is, quasi-rational (2).

In Italy, although the decision-making process is
widely recognized to be essential in nursing care, it has
received little attention, where most of the empirical
evidence was principally referred to nursing students
(19) or to specific clinical contexts, as oncology (20).

Developing and standardizing instruments able to
grasp the elements of nursing decision-making might
significantly contribute to implementing care decisions
and the progression of their skills (2). Moreover, data
collected by validated tools provide objective feedback
on defined and advanced decisional nursing skills.

Aims

This study has two main objectives to (a) cross-cul-
turally adapt the Nursing Decision Making Instrument
in the Italian setting and (b) assess its psychometric
properties.

Methods

Design

According to the recommendations of Rattray and
Jones (21), a multicenter, cross-sectional, three-phase
design was performed. Specifically, phase one included
the validation and adaptation process. Phase two in-
cluded face and content validity, while phase three was
referred to assess the construct validity and psycho-
metric testing. The study also reported in accordance
with the “Enhancing the QUAlity and Transparency
Of health Research” (EQUATOR) guidelines, using
the “Strengthening the Reporting of OBservational
studies in Epidemiology” (STROBE). Data were col-
lected from September 2020 to January 2021.

Instrument
The Nursing Decision Making Instrument con-

sists of 24 items questionnaire developed by Lauri and
Salanterd (2) in collaboration with Bjerk and Ham-
ilton (16). The instrument is a structured self-report
questionnaire, composed in accordance with the four
stages of the decision-making process, having four
subscales, each composed of six items. Specifically, half
of the items (odd-numbered items) were designed to
measure analytical-systematic decision-making de-

Table 1. Content validity of I-DM-scale (CVR, I-CVIs and
S-CVIs) (phase 2)
CVR Interpreta- I-CVIs Interpreta- S-ICVs

tion tion
item1 1.00  Relevant 1 Adequate
item2 1.00  Relevant 1 Adequate
item3 0.88  Relevant 1 Adequate
ittm4 1.00 Relevant 0.76 Adequate
item5 0.88  Relevant 0.76 ~ Adequate
item6 0.88  Relevant 0.76 ~ Adequate
item7 0.76  Relevant 1 Adequate
item8 0.88  Relevant 1 Adequate
item9 1.00  Relevant 1 Adequate
item 10 0.88  Relevant 0.93  Adequate
item 11 0.76  Relevant 0.93 Adequate
item 12 0.88  Relevant 1 Adequate
item 13 0.76  Relevant 1 Adequate 096
item 14 1.00  Relevant 1 Adequate
item 15 1.00  Relevant 1 Adequate
item16 1.00  Relevant 0.88  Adequate
item 17 0.88  Relevant 1 Adequate
item 18 1.00  Relevant 1 Adequate
item 19 1.00  Relevant 1 Adequate
item 20 0.88  Relevant 1 Adequate
item 21  0.88  Relevant 0.88  Adequate
item22 1.00  Relevant 1 Adequate
item23 1.00  Relevant 1 Adequate
item 24 1.00  Relevant 1 Adequate

Note. CVR = Content Validity Ratio; I-CVIs = Content valid-
ity Index to the items’ level; S-CVI = Content validity Index to
the scale level. The S-CVI was computed excluding inadequate
ICVIs
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scribing the nurse’s capacity to seek or handle infor-
mation or plan actions. On the contrary, the other half
items (even-numbered items) reflected the intuitive
decision-making process, generally used in situations
when there is a short time to decide. The scale ranges
from: “almost never,” “rarely “sometimes,” “often,” and
“almost always”, using a 5-point Likert scale. Following
the scoring procedure, each score has to be summed,
and a low total score determines an analytic approach
to decision-making, while an elevated score indicates
an intuitive approach to decisions. According to Lauri
and Salanteri (2) instructions, a score of 24 — 67 in-
dicates analytical-systematic decision making, a score
of 68 — 77 indicates quasi-rational decision making,
and a score of 78 — 120 indicates intuitive-interpretive
decision making.

Phase One: Translation and cultural adaptation

The first phase of the study aimed to realize the
Italian cultural-linguistic adaptation, strictly using the
methodology of Brislin’s classic translation model (22)
and according to other Italian cultural-linguistic vali-
dations (23). a group of certified translators, fluent in
Italian and in English languages, was involved to guar-
antee an appropriate translation and back-translation
of the instrument. Specifically, the translation process
started by involving a project manager to supervise
the process. Two translators separately prepared two
preliminary Italian versions of instruments which have
been re-back translated in English by two other bi-
lingual translators. Lastly, the experts made a debate
to ensure better cultural equivalence, identifying the
possible differences between the Italian and English
versions. The project manager assessed the degree of
consensus using the Fleiss’ Kappa® inter-rater agree-
ment index. Then, the experts were asked to rate each
item of the Italian version of the Nursing Decision
Making Instrument with a Likert scale from one to
five (1 = completely not agree; 5 = completely agree)
and from one to four scale (1 = minimum consensus; 4
= maximum consensus) to evaluate their level of agree-
ment. The agreement among raters higher than 0.80
indicated an adequate consensus (22,23). At the end of
the discussion, the project manager endorsed the first
version of the Nursing Decision Making Instrument,

named I-NDMI.

Phase Two-Face and content validity

The endorsement of I-NDMI derived from phase
one has been subjected to phase two to obtain its con-
tent (i.e., quantitative) and face (i.e., qualitative) validity.
According to the methodology developed in the 1970s
by Lawshe (24), a panel of 20 nurses experts rated each
item for defining its pertinence and relevance based on
the purpose of its measurement. Pertinence and rele-
vance were assessed using a 4-point Likert scale (1 =
not pertinent/not relevant; 4 = completely pertinent/
relevant) to compute the content validity ratio (CVR)
and content validity index (CVI). CVI was computed
both for the items level (I-CVIs) and for the scale-
level (S-CVI). CVR could vary between +1 and -1. A
higher score shows further agreement among raters on
maintaining the evaluated item on the scale. Precisely,
their scores were calculated to set the content validity
ratio (CVR), based on the formula “CVR = (Ne-N/2)/
(N/2)”, where “Ne” is the number of panelists indicating
indispensable, while “N” is the total number of partici-
pants. CVR varies between +1 and -1. Hence, the con-
tent validity index (CVI) was evaluated at both items
level (I-CVIs) and scale-level (S-CVI). The number of
panelists judging the item as relevant (i.e., ratings > 3)
was divided by the total number of panelists to obtain
the relevancy of each item (I-CVIs). If the items did not
reach the threshold of .80 in CVR or I-CVIs indices,
the items might be discharged (24,25).
To obtain face validity (qualitative validity), the authors
asked the same experts to reply to three open-ended
questions, which were verbatim transcribed. The ques-
tions pointed to explore the difficulty level of the word-
ing of the translated items, the theoretical relationship
between items, and the questionnaire’s main purpose,
and eventually debate ambivalence and misunderstand-
ings of items. Narrative analysis on the replies to the
three open questions of face validity (qualitative valid-
ity) was carried out through specific techniques of de-
tection and analysis of the “themes” that synthesize and
represent the answers (textual content analysis) (25).
Any proposals for clarifications of the items were con-
sidered for improving the wording of the translation.

Phase Three-Construct validity and reliability
Once phase two was performed, a cross-sectional
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data collection was realized from November to De-
cember 2018, involving a nurse sample from two uni-
versity hospitals in northern Italy (Pavia and Milan)
and one general hospital of middle Italy (Rome), us-
ing a consecutive and convenience sampling approach.
According to Beckett et al. (27) indications, the ade-
quacy of sample size was established considering the
item/-participants Hair’s ratio of 1:10. As inclusion
criteria, nurses had to work in adult medical, surgical,
critical, and pediatric wards, providing direct patient

care, and they had to be full-time employed.

Data Analysis for Construct Validity and reliability

The construct validity of the -NDMI (phase 3)
was analyzed using the framework of confirmatory fac-
tor analysis (CFA). When appropriate, the socio-demo-
graphic characteristics of responders were evaluated us-
ing descriptive statistics, using mean, standard deviation
(SD), and frequencies. Based on the original theoretical
dimensions (2, 6), a CFA was performed using a four-
factor structure and through a multifaceted approach
(30). The diagonally weighted least squares (WLSMV)
estimator was employed to perform the analysis by con-
sidering the frequency distributions given by the items
that showed, in some cases, a skewness higher than |1|.
The WLSMYV required no distributional assumptions
about the observed variables, while a normal latent dis-
tribution underlying each observed categorical variable
is assumed; for this reason, the WLSMYV was selected
for estimating the unknown parameters of the models.
The following criteria were used to evaluate the model
fit to the sample statistics: (a) chi-square; (b) Compar-
ative Fit Index (CFI) (31) and Tucker and Lewis (32)
incremental index: values 2.90 or, better to .95, support
a good fit; (c) Root Mean Square Error of Approxi-
mation (RMSEA) (33). Structural: values <.06 at the
bottom limit of the 90% confidence interval represent a
good fit, and Standardized Root Mean Square Residual
(SRMSR) (34) values <.08 show a good fit. The first
CFA model was unspecified (uncorrelated residuals);
however, considering that some similar items could be
theoretically intercorrelated, the assessment of modifi-
cation indices in the first model was employed to specify
a residual covariance for items 7 and 8, 1 and 10, 10 and
14; after, re-evaluating the modification indices, a third
model was performed adding the specification of the re-

sidual covariance for items 2 and 22. The change in the
model fit to data was evaluated for assessing the most
suitable CFA solution to explain the sample statistics;
the models were then compared using likelihood-ratio
chi-squared tests. The internal consistency reliability for
each domain and the overall scale were evaluated by the
Cronbach’s alpha and model-based internal consistency
index (33,34).

Once confirmed the dimensionality of the scale,
we synthesized the sample statistics by domains
(means and SD) and presented the frequencies for
each possible decision-making style: analytical for
scores between 24 — 67, quasi-rational for scores be-
tween 68 — 77, rationale for scores between 78 — 120.
A type I error = 0.05 was employed for all the analyses,
except for CFI, RMSEA, and SRMR. IBM SPSS®
Statistics for Windows version 22 (35) and Mplus 7.1
(36) software were used for the analyses.

Ethical considerations

The study was approved by the Research Review
Board of each hospital involved, and it was performed
following the European legal and ethical requirements
for non-interventional research studies and with the
International Council for Harmonization of Techni-
cal Requirements for Pharmaceuticals for Human Use
(ICH) guidelines. The participants were voluntarily
involved, and they were fully informed about the stu-
dy’s purpose; written informed consent was required
to participate in the study. The authors of the original
instrument granted permission to proceed with the
validation of the I-NDMI.

Results

Phase One-Translation and Cultural Adaptation

The process of translation and cultural adapta-
tion did not reveal any problematic items or terms
for translation purposes. Four bilingual experts had
a consensus discussion to ensure the best linguistic
and cultural Italian version of the scale (which lasted
about 120 minutes). The agreement among raters was
evaluated with an inter-rater agreement index (Fleiss’
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Kappa) of 0.90 (cut-oft > 0.80).

Regarding translation, no differences were found
between the original and the Italian translated ver-
sions. In fact, translation, back-translation, and for-
ward translation (i.e., English and Italian) showed
no significant differences between the versions. The
inter-rater agreement index between nurses was 0.95.

Phase Two—=Face and Content Validity

A panel of 20 experts participated in phase two to
ascertain the translated scale’s face and content valid-
ity. Most involved experts were females (70%, n = 14),
reporting a median age of 40 years

(IRQ = 34-56). Most nurses were coordinators (n
= 6), three nursing managers, and five research nurses
about job titles. The following indices have been calcu-
lated from the answers expressed on the Likert scales
on pertinence and relevance: Content Validity Ratio
(CVR) measuring pertinence, Content Validity In-
dex, measuring the relevance, at the level of individ-
ual items (I-CVI) and the whole instrument (S-CVTI).
During the first content validity round, assessed by
CVR, I-CVIs, and S-CVIs emerged that item 7, item
11, and item 13 did not achieve adequate content va-
lidity (i.e., CVR I-CVIs lower than 0.70). The analysis
of face validity confirmed the little comprehensibility
of those items with low CVR and I-CVI. The second
round of face and content validity achieved satisfactory
indices (all CVRs, I-CVIs, S-CVI had scores higher
than 0.75) previous modification of the Italian linguis-
tic form of item 7, item 11, and item 13 (Table 2). Two
main themes emerged from the narrative analysis to
the second round of consultation on the answers from
the experts: “usefulness” and “immediacy of compre-
hension”.

Phase Three—Construct validity and reliability

Five hundred thirty-two (532) participants were
enrolled in phase 3, including 190 nurses from Mi-
lan hospital, 199 nurses from Pavia hospital, and
143 nurses from Rome. Overall sample’s socio-de-
mographic characteristics and the stratification by
sub-samples shows in Table 3. The study sample was
65.6% female (n = 349), whit a mean age of 40.81 (SD
+ 9.91) years. The majority of the participants were
clinical nurses working by shifts (n = 390; 73.3%) with

a mean working experience of 16.21 (SD + 10.43)
years. Most of them had a bachelor’s degree (n = 415;
78%) and working in a medical setting (n = 160;30%).
As Table 4. shows, the initial unspecified CFA
model (model 1) showed poor fit to the data: X2(246) =
1593.725, p<0.001; RMSEA=0.101; 90% CI [0.097-
0.106]; CFI = 0.754; TLI = 0.724; SRMR = 0.078. The
modification indices were analyzed to support a strat-
egy for the specifications, given that residuals of items
could be intercorrelated as many items covered shared
aspects considering the original wording. Thus, model
2 specified the residual covariance for items 7 and 8, 1
and 10, 10 and 14, showing an improved fit to the data:
Y5, = 810.102, p<0.001; RMSEA = 0.068; 90% CT
[0.063-0.073]; CFI = 0.867; TLI = 0.843; SRMR =
0.061. Finally, after another check of the modification
indices, a third model added residual covariance spec-
ification for items 2 and 22, showing satisfactory fit to
the data: X2(224) = 602.551, p<0.001; RMSEA = 0.56;
90% CI [0.051-0.062]; CFI = 0.912; TLI = 0.892;
SRMR = 0.055.

We found that the models explained the data dif-
ferently, comparing the models by the Satorra-Bentler
scaled chi-square difference test by considering the
differences in degrees of freedom. For this reason, the
most suitable solution was given by model 3, and stan-
dardized factor loadings of this model were reported
in Table 5, as well as internal consistency reliability for
domain and scale levels. These results support the use
of factor scores and the total score in Italian versions of
the NDMI. Table 6 shows the level of decision-mak-
ing among Italian nurses. As emerged from the total
sample, most of the nurses expressed intuitive thinking
in decisions (n = 421; 85.9%) particularly expressed in
the prevision factor (n = 438; 83.9%), while the 8.6%
(n = 46) demonstrated quasi-rational thinking with a
high percentage in the assessment (n = 64; 12.6%). The
remaining 4.7% (n = 23) shows analytical decision-
making. The individual samples per region also show
this same trend of the data. Milan and Pavia present a
nursing sample with an analytical decision-making (n
= 171; 90%) and a higher percentage (n = 171; 90%)
in the intuition and prevision factors (n = 171; 90%).
Differently, the sample from Rome, although it shows
a higher result in intuitive decision-making, obtains
higher results in prevision (n = 106; 76.8%) and assess-
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Table 2. Sociodemographic characteristics of the overall sample and split into three hospitals (N = 532)

Overall sample Milan Hospital Pavia Hospital Rome Hospital
(N =532) (n =190) (n=199) (n =143)
n % n % n % n %
Sex
Male 177 33.3 67 35.3 50 25.1 60 42.0
Female 349 65.6 123 64.7 149 74.9 77 53.8
Missing 6 1.1 0 0 0 0 6 4.2
Marital status
Unmarried 196 36.8 78 41.1 72 36.2 46 32.2
Married 312 58.6 112 58.9 124 62.3 76 53.1
Missing 24 4.5 0 0 3 1.5 21 14.7
Educational level
Base 415 78.0 163 85.8 161 80.9 91 63.6
Post-base 109 20.5 26 13.7 38 19.1 45 31.5
Missing 8 1.5 1 0.5 0 0 7 4.9
Professional role
Manager 10 1.9 7 3.7 0 0 3 2.1
Head nurse 29 5.5 8 4.2 8 4.0 13 9.1
Shift nurse 390 73.3 156 82.1 140 70.4 94 65.7
Out of shift 94 17.7 19 10.0 51 25.6 24 16.8
Missing 9 1.7 0 0 0 0 9 6.3
Work environment
Medical setting 160 30.0 63 33.1 58 29.1 39 27.3
Surgical setting 126 23.7 42 22.1 50 25.1 34 23.8
Critical care setting 134 25.2 60 31.6 50 25.1 24 16.8
Outpatients 51 9.6 6 3.2 24 12.1 21 14.7
Other 60 11.2 18 9.5 16 8.0 15 10.5
Missing 11 2.1 0 0 1 0.5 10 7.0
Means SD Means SD Means SD Means SD
Age (years) 40.81 9.91 39.26 9.39 42.08 10.32 41.13 9.75
Working experience (years) 16.21 10.43 14.40 9.61 18.31 11.72 15.65 8.84

ment (n = 94; 69.6%).
Discussion

The primary aim of this study was to cross-cultur-
ally adapt the Nursing Decision Making Instrument
in the Italian setting. In this regard, the assessment of
Italian nurses’ decision-making is undermined by the
unavailability of validated measurements until now
in the Italian context (37). Accordingly, this study
described the Nursing Decision Making Instrument
validation process amongst Italian nurses, testing its

psychometric properties. The cross-cultural adaptation
provided a good cultural and semantic equivalence.
Concerning the face and content validity, the items
resulted as appropriate. The CFA emerged a 4-fac-
tor model with good fit indices and high factor load-
ings, identifying an underpinning structure for Italian
nurses’ decision-making. This factor structure is in line
with the different proposed theories and models of
the decision-making process (2,6), for which the in-
tuitive-interpretative approach is more in use during
patients’ data elaboration. In contrast, the analytic-sys-
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Table 3. The goodness of fit statistics of the three CFA models (N = 532)

Chi-square df ratio chi?/df CFI TLI SRMR RMSEA
Model 1 1593.725 246 6,4 0.754 0.724 0.078 0.101
Model 2 810.102 235 3,4 0.867 0.843 0.061 0.068
Model 3 602.551 224 2,7 0.912 0.892 0.055 0.056
Satorra-Bentler scaled
chi-square difference (TRd) Adf p-value
Mod1 vs. mod 2 7833.62 11 <0.001
Mod1 vs. mod 3 991.174 22 <0.001
Mod2 vs. mod3 207.551 11 <0.001

Note: Model 1 is unspecified; model 2 specified the residual covariance for items 7 and 8, 1 and 10, 10 and 14; model 3 added re-
sidual covariance specification for items 2 and 22. The comparisons between models were based on the Satorra-Bentler scaled chi-
square difference test (TRd) by considering the differences in degrees of freedom (Adf). All the models explained sample statistics
differently (all comparisons showed p<0,001). For this reason, model 3 seemed to be the most suitable model to explain the col-
lected, observed data.

Table 4. I-NDM scale Confirmative Factor Analysis (Phase 3) (N = 532)

Mean SD Intuition Prevision Assessment Planning
item1 4.08 0.91 0.437
item2 3.30 1.05 0.301
item3 3.52 0.98 0.497
item4 3.87 0.91 0.541
item5 3.90 0.88 -0.562
item6 3.75 0.82 0.494
item7 3.60 0.91 0.505
item8 3.81 0.81 0.484
item9 3.71 0.89 0.488
item10 3.12 0.99 -0.378
item11 3.83 0.78 0.500
item12 3.69 0.75 0.498
item13 3.79 0.86 0.598
item14 3.27 1.07 -0.425
item15 3.80 0.95 0.616
item16 3.75 0.90 -0.587
item17 3.82 0.87 0.634
item18 3.80 0.80 -0.539
item19 3.76 0.87 0.636
item20 3.57 0.84 -0.469
item21 3.83 0.80 -0.494
item22 4.08 0.83 -0.600
item23 3.85 0.83 -0.584
item24 3.77 0.77 -0.534

Cronbach’s Alfa Opverall = 0.922 0.748 0.821 0.847 0.828
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Table 5. Description of the level of DM, for I-DM scale and subscales, in the overall sample and three specific settings (N = 532)

Analitical Quasi Rational Intuitive
thinking thinking thinking

mean DS n % n % n %
Intuition 20.32 3.12 41 7.9 61 11.7 419 80.4
Prevision 21.60 2.83 33 6.3 51 9.8 438 83.9
Overall Sample Assessment 20.38 2.73 41 8.1 64 12.6 402 79.3
Planning 20.70 3.11 49 9.4 62 11.9 411 78.7
DM_tot 83.01 10.20 23 4.7 46 8.6 421 85.9

Intuition 23.70 3.23 7 3.7 12 6.3 171 90

Prevision 23.43 3.81 11 5.8 8 4.2 171 90
Milan Hospital Assessment 23.13 3.41 10 5.3 13 6.8 167 87.9
Planning 23.49 3.89 13 6.8 11 5.8 166 87.4
DM_tot 93.76 12.87 7 3.7 6 3.2 177 93.2
Intuition 22.43 3.21 12 6.3 24 12.5 156 81.3
Prevision 22.30 3.54 15 7.7 18 9.3 161 83.0
Pavia Hospital Assessment 22.12 3.31 15 8.2 26 14.3 141 77.5
Planning 22.61 4.11 21 10.9 20 10.4 152 78.8

DM_tot 89.42 12.11 10 5.7 16 9.2 148 85.1
Intuition 20.32 3.12 22 15.8 25 18.0 92 66.2
Prevision 21.60 2.83 7 5.1 25 18.1 106 76.8
Rome Hospital Assessment 20.38 2.73 16 11.9 25 18.5 94 69.6
Planning 20.70 3.11 15 10.8 31 22.3 93 66.9
DM_tot 83.00 10.19 6 4.8 24 19.0 96 76.2

tematic are generally used for nurses’ planning of care
(16). Based on the scale dimensions, it showed that
the majority of the Italian nurses expressed intuitive
decision-making. This result is not in line with previ-
ous studies (6) for which nurses present quasi-rational
thinking. One possible reason for this result could be
linked to the scale dimensionality, which presents a
few items for the analytic-systematic section then the
intuitive-interpretative one (38,39). Another possible
reason could probably depend on nurses’ working ex-
perience. Benner et al. (38) affirmed that the clinical
experience is an important predictor of intuitive-in-
terpretative decision-making. This aspect is also in line
with the results of Lauri and colleagues (6), for which
the decision-making process is deeply influenced by
the working experience of nurses and the development
of critical thinking. In particular, the context of work
modulates nurses’ work experience and determine their
actions (40, 41). Spiegare meglio, in che senso e in che

modo c’¢ I'influenza del contest

Overall, decision-making is one of the most im-
portant nurse practice activities, in which the profes-
sional competencies and values mingle with personal
characteristics (39). Despite the literature on the deci-
sion-making process, to date, the complete awareness
of nurses’ decision-making process and how it is em-
ployed in practice remains an area of lively debate (10).
The combined use of intuition and evidence-based
practices is the best strategy to deliver tailored nursing
care, deserving a privileged place in the clinical deci-
sion-making process (10, 42).

In the Italian setting, many clinical settings still
lack advanced practice and care planning (38). Nurses’
perception and action of their decisions are associated
with their field of practice, promoting a particular type
of decision-making (39). Non chiaro il contenuto della
frase.

Moreover, work organization and hierarchies
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are preponderant for nurses’ decisions (44,45). As
emerged from the study of Nibbelink et al. (4), nurses
still lack a preponderant role in decisions, particularly
for their perception of this role (43,46). However, in
the last years, nurses’ decision-making emerged as a
fundamental clinical practice component for patients’
and families’ outcomes (48). Moreover, situation-spe-
cific nurses’ decision-making is essential in delivering
safe and effective nursing care (47), such as in emer-
gencies (49). For instance, nurses are often the deci-
sion-making activators for specific clinical situations,
such as meeting patients’ nutritional needs in end-of-
life care (50). I-NDMI should be considered a useful
tool when DM has to be assessed for educational or re-
search purposes. Specifically, -INDMI could help in-
vestigate the relationships between the decision-mak-
ing process, professional behaviors, nursing outcomes,
and competencies.

Conclusions

The Decision-making process remains one of
the major challenges in nursing care, as it guides the
nurses’ practice and the delivery of care. This study
constituted a notable advancement in the psychomet-
ric testing of the Italian Version of Nursing Decision
Making Instrument. To our knowledge, this is the first
study to test the theoretical dimensions and construct
validity of this instrument. This research is also the first
study to validate a scale on nurses’ decision-making in
the Italian context. Moreover, the I-NDM proved to
be a valid and reliable measure of nurses’ level and type
of decision-making. Additionally, -INDM proved to
be applicable in clinical practice, making nurses’ role
in decisions more evident. This study has some limita-
tions to declare. Although numerically adequate, the
sample is a convenience one. This possibly hinders the
generalizability of the results to other contexts. Given
the cultural sensitivity that characterizes the decision-
making, the instrument may need further analysis for
other nursing cultural contexts.

Further studies are needed to define nurses’ de-
cision-making based on their level of education and
competencies. Italian Nursing Decision Making In-
strument should be considered a useful instrument

when Decision Making has to be assessed for edu-
cational or research purposes. Specifically, the Italian
instrument could help investigate the relationships
between the decision-making process, professional
behaviors, nursing outcomes, and competencies. Fu-
ture research should identify specific decision-making
processes and their determinants to allow theoretically
grounded interventions to improve decision-making
among nurses.
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