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Abstract

Background It is clear that nursing practice is directly affected by artificial intelligence (Al), and in this regard, a need
is felt for more information on the knowledge and attitudes of nurses to the use of Al technology in nursing care
practice. However, no inclusive measurement instrument tested for validity and reliability evaluating the attitudes

of nurses to the use of Al technology was found. The aim of this research was to develop and test the validity of the
Attitude Scale Towards the Use of Artificial Intelligence Technologies in Nursing (ASUAITIN) in the Turkish language.

Methods The research was a methodological and cross-sectional study, designed to develop and test the validity of
the ASUAITIN. STROBE guidelines were followed in the study. In order to create the starting materials, the researchers
made a scan of the literature. Two hundred nurses working in the internal medicine, surgical and intensive care
departments of a university hospital in the Marmara Region of Turkey were included in the study. ltems were assessed
for content validity. ASUAITIN was tested for construct validity and internal consistency reliability.

Results ASUAITIN consists of 15 items. It has two dimensions, positive attitude, and negative attitude to Al
technology in nursing practice, and practice and explains 67.762% of total variance. ltem loads were between 0.529
and 0.866. Cronbach alpha values were calculated to be 0.910 for the total scale, 0.933 for Factor 1, and 0.917 for
Factor 2.

Conclusions The results of this study show that the ASUAITIN scale are validated and reliable measurement tool.
ASUAITIN can be used as an instrument to assess the attitudes to Al technology in practice among nurses working in
the clinical field.
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Background

Today, Al systems are developing rapidly, and new appli-
cations and uses in health services are rapidly increasing.
The integration of Al into health services provides the
potential for the improvement of patient care, an increase
in the sensitivity of diagnosis, and the widening of access
to health services [1, 2]. Also, it has been stated that Al
technologies have many applications in health services,
including assessing illness, helping to solve various
clinical and diagnostic problems, reducing loss of data,
improving the care management of hospitalized patients,
reducing the work load of personnel, and increasing
patient safety [2—4]. AI technologies in the health care
environment enable a reduction in the cost of health ser-
vices, an increase in the satisfaction and clinical safety of
patients and their families and the productivity of these
services, and the formation of an extremely valuable sup-
port system for the wellbeing of patients and the health
sector in general [5-7].

With the appearance of Al, nursing practices have
shown advances in the modern health environment, and
this has brought with it many positive results [8—11]. By
providing real-time decision-making help, Al has been
reported to have the potential to help the practice of
nursing by reducing the time spent on activities other
than care [8, 12]. Empirical evidence has shown that Al
technologies affect nursing procedures including current
nursing roles, clinical care and nurse-patient relations
[10, 13-16].

In nursing, Al technologies cover a wide area, for
example in Al-supported clinical decision support sys-
tems. With these systems, patient data can be analyzed,
evidence-based recommendations can be made as a
result of this analysis, and nurses can carry out definite
diagnosis and treatment plans [10, 11, 17, 18]. Also, Al
technologies have a place in patient monitoring, with
algorithms which continuously track vital signs and alert
nurses to potential changes or deteriorations in patients
[12, 16, 19]. Today, many Al technologies are actively
used in nursing, such as in drug distribution [20], data
mining, speech recognition [21] and in the estimation
of physical disorder [22]. At the same time, it has been
said that future applications of Al technology will to a
great extent help nurses to provide individualized and
evidence-based care [10, 13, 22].

It has been reported that, despite Al technologies hav-
ing potential benefits in patient care, their implementa-
tion in nursing care has caused concerns and argument
among nurses due to the fear that they may endanger the
ethics of care and even replace nursing care [7, 10, 18,
23]. Including Al based technologies into the nursing dis-
cipline increases these concerns. Among the increasing
discussion topics of recent years is that technology may
replace human-to-human interaction, compromising
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care ethics [7, 10, 18, 24] and that it may create uncer-
tainty in the provision of transparent nursing care [18, 25,
26]. In a study by Abuzaid et al. 43% of nurses stated that
AI technologies would threaten nursing practices, and
57% that it would put the nursing profession at risk [13].
In a study by Rony et al. conducted with nurses, it was
reported that nurses accepted that Al technologies had
the potential to improve patient outcomes and to opti-
mize care procedures, but that they were worried about
the preservation of the value of the nature and the essen-
tial human contact of nursing [9].

There are a number of studies in the literature which
examine the levels of knowledge, the perceptions and the
attitudes of nurses to Al technologies. In these studies, it
is shown that education on Al given to nurses had a sig-
nificant positive effect on their knowledge and attitudes
regarding Al [3, 6]. In a study by Rony et al. examining
the views of nurses on the role of Al in shaping the future
of health services, the nurses included in the research
stated that AI technologies could have potential ben-
efits and risks [9]. Also, in a study by Abuzaid et al. con-
ducted with nurses working in health institutions in the
United Arab Emirates, the nurses said that Al technolo-
gies would take the place of many nursing procedures
(88%), and while they would threaten nursing practices
(43%) [13]. In a study by Elderiny et al., it was found that
nurses’ perceptions regarding Al technologies were at a
medium level [2]. Apart from these, it has been reported
in studies with nursing students have a positive attitude
to Al technologies [14, 27, 28]. Nurses who are at the
forefront of patient care play an important part in the
use of Al technologies and in the future will be signifi-
cantly affected by this technology [9, 10, 29]. As is seen,
nurses, who play in important role in health services,
are constantly being faced with new and more advanced
technology and have to try to get used to these changes
even before they have become totally accustomed to the
old technology. It is very important to determine the atti-
tude of nurses, who are the key health service providers
in patient care, in order to include the use of Al technol-
ogy in practices in the clinical field, and to prepare for the
health environment of the future. It is clear that nursing
practices will be directly affected by Al technologies in
the future, and in this regard a need is felt for more infor-
mation on the knowledge and attitudes of nurses to the
use of Al technologies in care practices. However, most
current studies focus on the development of Al applica-
tions, and compare interventions performed before and
after the integration of Al, and very few studies were
found which researched attitudes to the use of Al tech-
nologies in nursing practice [3, 9, 13]. Moreover, no com-
prehensive measurement tool within the scope of these
studies was found that had a valid and reliable study
evaluating nurses’ attitudes to the use of Al technologies.
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With this shortcoming in mind, the aim of this study was
to develop the Attitude Scale towards the Use of Artifi-
cial Intelligence Technologies in Nursing (ASUAITIN),
and to test it for validity and reliability in the Turkish
language. In this way, using an objective measurement
instrument to measure the views of nurses currently
employed in patient care in the clinic of this technology
may serve as a guide for institutional measures such as
education needs analysis, in-service training and pro-
motional work which will accustom them to this pro-
cess. Also, nurses may have worries about the ethical and
confidentiality problems which may arise with the use of
Al technology. Determining their attitudes to this sub-
ject may help to develop suitable measures and policies
on this by understanding their concerns. It is important
to take into account the importance of the concerns of
nurses regarding Al, particularly in measures and policies
surrounding practices that use Al

The aim of this research was to develop the Attitude
Scale towards the Use of Artificial Intelligence Technolo-
gies in Nursing (ASUAITIN) in the Turkish language and
to test its validity.

Methods

Study design

The study was a methodological and cross-sectional study
designed to develop and test ASUAITIN. This study had
a design of division into two main phases, consistent with
scale design and development recommendations [30].
The Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) guidelines were followed.

Setting
The study was conducted between March and June 2024
at a university hospital in the Marmara Region of Turkey.

Development of ASUAITIN

Item generation

At this stage, the research team carried out a literature
scan in the field relating to the use of Al technologies
in nursing practices. The item pool of the scale was cre-
ated by the researchers, benefitting from the literature on
the use of Al technologies in nursing practice. Then, the
main results were labelled, shared, compared, and dis-
cussed in a consensus meeting among the research team
members to achieve their final agreement and to solve
possible divergences in defining the main results. First,
a pool of 20 items was created. Then, in meetings, the
item pool was reduced because of the inclusion of rep-
etitions. In a consensus meeting with the research group,
the number of items was reduced to 15 in line with these
results, and the first draft scale was created. On this draft
scale, the first six items related to a negative attitude to
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Al technologies in nursing practices, and the remaining
nine related to a positive attitude to Al in nursing.

Content validity

In order to examine content validity, the scale was sub-
jected to a process of expert views. A total of 15 experts
took part in this process. These were academic nurses
and clinical nurses, most of whom had a master’s degree
or higher. One of the experts, who was an academic
nurse, had many studies on Al, and there was a labora-
tory with healthcare AI products in the institution where
this expert worked. In the determination of Content
Validity Rates (CVR), first, the experts were asked to eval-
uate each item on the draft scale as “completely suitable’,
“suitable’, “suitable but needs changes’, or “not suitable”
for each item on the draft scale form. Also, an opportu-
nity was given for the experts to make recommendations
on each item. After that, the importance of each item
was assessed quantitively from 1 to 4, representing of no
importance, moderately important, important, and very
important. Then, for each item, the number of experts
giving a “suitable” view for that item was divided by half
of the total number of experts expressing their views on
the item [31]. CVR for each item was determined by sub-
tracting 1 from this ratio for each item [32]. No item was
assessed as unsuitable by all experts, and therefore no
item was eliminated.

In the responses from the experts, five comments were
obtained, and all of these were accepted following discus-
sion within the research team. Items for which revision
was recommended were revised. Some items were made
more comprehensible without changing their meaning.
The results showed that item rating was between 0.75 and
0.95, and the mean significance scores for each item were
from 3.31 to 4.00. Acceptable content validity is defined
as the average Scale-level Content Validity Index=1 and
Item-level Content Validity Index=1.00 if the number of
experts is five or less, and an Item-level Content Validity
Index>0.78 and the average Scale-level Content Validity
Index>0.9 if the number of experts is six or greater [33,
34].

Participants

The population of the research consisted of the nurses
working in the internal medicine, surgery and intensive
care units of the hospital where the research was con-
ducted (N=420). As more Al technologies were used
in existing nursing practices in the clinical field, it was
decided to form the research population in this way.
The inclusion criteria were as follows: (a) registered
nurses with >1 year of clinical experience and (b) vol-
untary participation in this study. The exclusion crite-
ria were: (a) nurses working in nonclinical departments;
and (b) nurses not working at the hospital during the
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investigation period (those currently retired or on leave
for sickness or personal reasons).

The data collection process started with a pilot applica-
tion. In order to evaluate whether the ASUAITIN was a
comprehensible and appropriate scale, the scale was first
applied to 10 nursing. This group of nurses on whom the
pilot application was conducted was not included in the
analyses.

In the sample selection in the research, the conve-
nience sampling method was used. Sample size was cal-
culated based on ten participants for each item [35, 36],
and therefore, 150 participants were sufficient. Con-
sidering the possibility of participants leaving the study
halfway and of questionnaires being incompletely filled,
a total of 210 nurses were invited to participate in the
study. Finally, seven nurses withdrew during the research
process and three were unable to complete the question-
naires, so that 200 nurses were included in the study
analysis.

Instruments

Demographic characteristics questionnaire

This form was applied to obtain descriptive information
on the nurses such as their age, education level, the unit
where they worked, years of work in the profession, and
weekly working hours.

Attitude scale towards the use of artificial intelligence
technologies in nursing (ASUAITIN)

The scale consists of 15 items, with two dimensions of
a positive attitude by nurses to Al technologies in nurs-
ing practice and a negative attitude to Al technologies in
nursing practice. For example, “I think that in the future
when AI technologies are used more, the nursing profes-
sion will be damaged” is negative, and “There are many
beneficial applications of Al technologies in nursing” is
positive. Each item is assessed on a five-way Likert type
scale of 1-5, with high scores indicating a positive atti-
tude. The highest score obtainable on the scale is 75, and
the lowest is 5 (Supplementary Material 1).

Data collection

Research data was collected between March and June
2024 by face to face interview with the nurses. It was
explained to the nurses that all the data would be used
for scientific study and that their responses would in
no way affect their professional lives. The nurses who
agreed to participate were given information about the
research, and the necessary legal approval was obtained.
Later, a researcher went around all the clinics of the hos-
pital and distributed the data collection forms to each of
the participating nurses. The participants took approxi-
mately ten minutes to complete the questionnaire. After
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completion, the forms were taken back, and included in
the evaluation.

Statistical analysis

Descriptive statistics of demographic variables were pre-
sented by frequency and percentage. Descriptive statis-
tics of items were given as mean and standard deviation
(SD).

An exploratory factor analysis (EFA) using a prin-
cipal component analysis with Varimax rotation was
performed to identify the construct validity of the
ASUAITIN. Before examining with EFA analysis,
Bartlett’s test of sphericity and the Kaiser-Meyer-Olkin
(KMO) measurement of sampling adequacy for factor
analysis were applied. The criteria used in testing for
the construct of items of ASUAITIN were as follows: (a)
items with loading below 0.4, (b) items loaded on to more
than one factor with similar loadings and (c) each com-
mon factor containing < 3 items [34]. In order to examine
the reliability of the scale, internal consistency reliabil-
ity was used, and this was calculated with the Cronbach
alpha coefficient. Cronbach alpha coefficients of more
than 0.70 were taken as acceptable [37].

EFA was performed with IBM SPSS ver.23.0 (IBM
Corp. released 2015. IBM SPSS Statistics for Windows,
Version 23.0. Armonk, NY: IBM Corp.) Statistical signifi-
cance level was considered as p <0.05.

Ethical considerations

The necessary institutional permission was obtained
from the hospital where the research was conducted. The
research was approved on 28 February 2024 with deci-
sion number 2024-02 by Bursa Uludag University Health
Sciences Research and Publications Ethics Committee.
The study was conducted in accordance with the Decla-
ration of Helsinki, and informed consent was obtained
from the nurses to ensure that they understood the pur-
pose of the study, their right to participate or withdraw,
and data confidentiality. Anonymity was assured and no
force or pressure was applied. The data was used only for
the purposes of research.

Results

Demographic characteristics

The characteristics of the participants are presented in
Table 1. The mean age of the nurses participating in the
research was 34.62 (SD=5.31) years, 87% were female,
and 67.5% were university graduates. They had 11.81
(SD =8.97) years of experience in the nursing profession,
57% worked for more than 40 h a week, and 53% were
working in the internal medicine units.
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Table 1 Participants'characteristics (n=200)

Mean (SD) N (%)

Age: mean (SD) years 34.62 (5.31)

Years in the profession 11.81(8.97)

Gender Female 174 (87.0)
Male 26 (13.0)

Educational level Ordinary degree 14 (7.0)
Bachelor’s degree 135 (67.5)
Master’s 39(19.5)
Doctorate 12 (6.0)

Place of work Internal medicine 106 (53.0)
Surgery 44 (22.0)
Intensive care unit 50 (25.0)

Hours worked per week  Less than 40 h 86 (43.0)
40 h or more 114 (57.0)

Abbreviation: SD, Standard deviation

Construct validity

Exploratory factor analysis (EFA)

In the EFA, a principal component analysis was per-
formed to examine the initial structure of the ASUAITIN
(Table 2). As there was no item below 0.40 in the item
total correlation, no items were eliminated. In estab-
lishing sample adequacy, the result of the Bartlett test

Table 2 Rotated factor loadings for the 15 items of ASUAITIN
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was found to be x2=2371.040, df=105, p<0.001, and a
Kaiser-Mayer-Olkin (KMO) value of 0.936 was found
(Table 2). Thus, it was established that the data was suit-
able for EFA and that the sample size of the scale was
completely adequate [38, 39].

The scree graph showed that only two of the 15 com-
ponents of the ASUAITIN had eigenvalues of less than 1
Fig. 1). The ASUAITIN consisted of two factors, account-
ing for 67.762% of the total variance. The item loadings
were 0.529-0.866. One of the factors was negative atti-
tude to the use of Al in nursing practice (items 1, 2, 3, 4,
5 and 6), and the other was positive attitude to the use of
Al in nursing practice (items 7, 8, 9, 10, 11, 12, 13, 14 and
15) (Table 2).

Reliability
In the study, internal consistency reliability was mea-
sured. Table 3 shows the Corrected Item-Total Corre-
lation and Cronbach Alpha of Item Deleted statistics
relating to internal consistency reliability and the items’
mean and standard deviation values.

Table 4 shows the internal consistency results and
descriptive statistics of ASUAITIN. As a result of anal-
ysis, it was found that the Cronbach alpha value of the

No Items Factor 1 Fac-
tor2
1 I think artificial intelligence technologies will be a hindrance to the application of nursing care practices. 0.758
2 | feel uncomfortable when | think how artificial intelligence technologies will be used in the future in nursing ~ 0.784
care.
3 I think that the nursing profession will be harmed if artificial intelligence technologies are used more in the 0.819
future.
4 I'think that the use of artificial intelligence technologies in nursing care will put patient safety at risk. 0.842
5 I'think it isn't right to use artificial intelligence technologies in nursing. 0.832
6 I think that the use of artificial intelligence technologies in nursing practice can cause ethical problems. 0.801
7 Artificial intelligence technologies can provide new opportunities for nurses. 0.640
8 The field of use of artificial intelligence technologies in nursing is wide. 0.739
9 There are many beneficial applications of artificial intelligence technologies in nursing. 0.689
10 I'would prefer to use a system with artificial intelligence for some routine nursing procedures, like vital findings 0.684
and pain assessment.
11 Predictions about the patient by artificial intelligence technologies (nursing diagnosis, care needs, etc)) can 0.686
provide practical opportunities
to make the profession easier.
12 I think that benefitting from artificial intelligence technologies in nursing is achievable. 0.529
13 I'would like to have skills in learning and using artificial intelligence technologies in nursing. 0.828
14 I'would like to have training on learning the use of artificial intelligence technologies in nursing. 0.866
15 I'think it is necessary to include artificial intelligence technologies in the core curriculum of nursing education. 0.820
Variance (%) 56.812 10.950
Cumulative (%) 56.812 67.762
KMO 0.936
Bartlett's test of sphericity Approx.
Chi-Square=2371.040
df=105
p<0.001

Abbreviation: ASUAITIN, Attitude Scale towards the Use of Artificial Intelligence Technologies in Nursing. Principal component analysis was used
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Fig. 1 The scree plot of ASUAITIN

Table 3 Descriptive statistics of ASUAITIN items and reliability

Mean SD Corrected item-  Cronbach’s
total correlation alpha if item
deleted
Item 1 2.28 1.04 0.764 0.925
Item 2 246 1.10 0.826 0917
ltem 3 247 113 0.815 0918
[tem 4 267 1.07 0.839 0.915
ltem 5 2.39 1.08 0.870 0911
Item 6 3.08 1.15 0.702 0.933
Item 7 365 0.95 0.687 0.909
ltem 8 359 0.93 0.766 0.904
[tem 9 3.60 0.86 0.756 0.905
ltem 10 3.72 0.95 0592 0916
ltem 11 3.71 0.93 0.719 0.907
Item 12 3.18 1.00 0.504 0.923
ltem 13 4.02 0.79 0.788 0.903
Item 14 3.98 0.83 0818 0.901
Item 15 3.82 0.91 0.808 0.901

Abbreviation: SD, Standard deviation; ASUAITIN, Attitude Scale towards the Use
of Artificial Intelligence Technologies in Nursing

Table 4 Descriptive statistics and Cronbach'’s alpha values of
two-factorial scale

Factors Factor 1 Factor 2
Number of items 6 9
Cronbach'’s alpha 0.933 0917
Mean 15.36 33.29
Standard deviation 5.71 6.37
Minimum-Maximum 6-30 9-45

Abbreviation: SD, Standard deviation

scale developed was 0.910. The Cronbach alpha value of
Factor 1 was calculated to be 0.933, and that of Factor 2
to be 0.917 (Table 4).

Discussion

This study was designed to develop ASUAITIN, to mea-
sure the attitudes of nurses to the use of Al technologies
in nursing practices.

Al technologies have the potential to create a revo-
lution in the provision of health services, to improve
patient outcomes and to transform the role of nurses [1].
However, as well as the potential benefits of the use of Al
technologies in nursing, concern has also been expressed
that there may be risks, and that ethical problems may
arise [7, 9, 18]. Few studies were seen in the literature
setting out the perceptions and attitudes of nurses to
AI technologies [3, 10, 13]. Furthermore, the litera-
ture revealed that no valid and accurate scale had been
designed to assess nurses’ attitudes on the employment
of Al technology in the clinical setting. Thus, within the
framework of studies in the literature, the ASUAITIN
was developed with the idea that nurses working in the
clinical field might have positive and negative attitudes to
AT technologies. It was found as a result of the study that
the ASUAITIN was a valid and reliable scale to measure
the attitudes of nurses to the use of Al technologies in
nursing practice.

First in the work to develop the scale, an examination
was started of studies in the literature. In examining
the content validity of the ASUAITIN, a method based
on expert opinion was followed. Items for which revi-
sion was recommended were revised and made easier to
understand, but the number of items was unchanged. It
was found that the item rating of the 15-item draft scale
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was between 0.75 and 0.95, and the significance score for
each item was 3.31-4.00. This result was seen to provide
a CVR for the ASUAITIN [33, 34]. In examining the con-
struct validity of the ASUAITIN, EFA was applied. As no
item was below 0.40 in item-total correlation, no items
were eliminated. As a result of the analyses, it was found
that the data was suitable for EFA, and that the sample
size of the scale was completely adequate. It was seen
that this result was in accordance with the literature [36,
38, 39]. As a result of the study, it was determined that
the ASUAITIN consisted of two factors, and explained
67.762% of total variance. It was seen that item loads were
between 0.529 and 0.866. Factor 1, consisting of the first
six items, was a negative attitude to the use of Al tech-
nology in nursing and Factor 2, consisting of items 7-15,
was a positive attitude to the use of Al technology in
nursing, giving a two-factor structure. The validity of the
ASUAITIN was found to be at a good level. As a result
of the study, Cronbach alpha values according to the
ASUAITIN internal consistency reliability results were
0.910 for the total scale, 0.933 for Factor 1, and 0.917 for
Factor 2. It is seen from these results that the Cronbach
alpha values of the sub-scales were above 0.917. Zhu et al.
state that a Cronbach alpha value higher than 0.8 repre-
sents ideal consistency [34]. Therefore, these results show
that the subscales of ASUAITIN have good consistency
according to the standard classification recommendation
[36, 40]. ASUAITIN is the first valid and reliable instru-
ment to measure the attitudes of nurses to Al technolo-
gies used in care applications. ASUAITIN can help to
measure attitudes to AI technologies, which have the
potential to transform the role of nurses working in the
clinical field, and can be used to determine the readiness
of nurses in health institutions where AI technologies
will be used. ASUAITIN is expected to be used in assess-
ing the attitudes among nurses working in the clinical
field to Al technologies.

Strengths and limitations

Strengths

A strong aspect of this study is that it presents a valid
and reliable instrument developed to measure the atti-
tudes of nurses working in the clinical field to the use of
Al technologies. ASUAITIN may provide a contribution
to determining the attitudes to Al technologies of nurses
working in the clinical field.

Limitations

The study has a few limitations. The research was con-
ducted at a single hospital and convenience sampling
methods were used, and this may affect the generaliz-
ability of the research. Only Turkish nurses were included
in the study, and therefore cultural variables may have
affected attitudes to the use of Al technology nursing
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applications. Considering that nurses in different cul-
tures may have different attitudes to Al technologies, it
is recommended that this measurement instrument be
adapted through language studies with nurses from dif-
ferent cultures. In this way, the scale can provide mean-
ingful and effective results in every culture. Also, there
may be some prejudices in some studies, and the fact
that all of the questions depend on the statements of the
nurses may affect the bias of the research. Nevertheless,
to reduce bias, we took account of a 20% sample loss rate,
and strictly checked the inclusion and exclusion criteria
of the sample. In order to reduce data bias, participants
were asked to fill in the questionnaires anonymously.
Considering all these limitations, a need is felt for later
studies with a larger sample and nurses from differ-
ent cultures, and for scales to be developed in different
languages.

Conclusion

As far as is known, this study is the first to focus on the
development and verification of a measurement instru-
ment to assess the attitudes among nursing profession-
als to the use of Al technologies. This study shows that
ASUAITIN is a valid and reliable scale for the assessment
of attitudes towards Al technologies in practice among
nurses working in the clinical field. This scale may help
to determine the attitudes of nurses in health institutions
where Al technologies are to be used.
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