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Abstract
Aim  This study aimed to investigate the attitudes of surgical unit nurses towards the use of artificial intelligence (AI) 
technologies in nursing.

Method  A descriptive and cross-sectional design was used. The study was conducted with 368 nurses working in 
surgical units of two hospitals located in eastern Turkey between July and October 2025. Data were collected using 
a Personal Information Form and the Attitude Scale for the Use of Artificial Intelligence Technologies in Nursing. 
Descriptive statistics, independent t-tests, one-way ANOVA, Welch tests, and post hoc analyses were applied using 
SPSS, with a significance level set at p < 0.05.

Results  Nurses generally exhibited a moderately positive attitude towards the use of AI (48.32 ± 5.88). Nurses aged 
18–25, female nurses, and those with 1–10 years of experience showed significantly more positive attitudes than 
other groups (p < 0.05). Nurses who had received AI training had lower negative attitude scores than those who had 
not received such training (p < 0.05). Among nurses with higher AI knowledge, more positive and fewer negative 
attitudes were observed (p < 0.05). No significant differences were found in the surgical units in which they worked 
(p > 0.05).

Conclusion  Nurses’ attitudes toward artificial intelligence technologies vary according to personal and professional 
characteristics, as well as education and knowledge levels. Expanding AI-related training programs and enhancing 
nurses’ knowledge may promote more positive attitudes and facilitate the effective integration of AI technologies into 
surgical nursing practice.
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Introduction
New developments are constantly occurring in the field 
of health science. This situation has made it essential 
for health professionals to improve themselves, requir-
ing them to adopt various methods to keep up with the 
advancements in the era. Artificial intelligence (AI), 
whose use in healthcare services is becoming increasingly 
widespread, is one such development. In recent years, 
AI has gained popularity and is present in almost every 
sector, with the potential to revolutionize the healthcare 
industry, offering great promise [1, 2].

Artificial intelligence is defined as the ability of com-
puters to independently transform data into informa-
tion and perform cognitive tasks unique to humans [3]. 
Artificial intelligence Technologies are rapidly develop-
ing in global healthcare systems and profoundly trans-
forming the delivery of healthcare services [4]. Advances 
in artificial intelligence technology have significantly 
impacted the nursing profession by reshaping the roles, 
responsibilities, and patient care provided by nurses [3]. 
Moreover, the ability of artificial intelligence to increase 
diagnostic accuracy and enable the analysis of large-scale 
health data has created a new paradigm in the healthcare 
field [1].

AI is poised to redefine surgical practice by offering 
innovative solutions aimed at improving patient care 
and outcomes across the perioperative spectrum. The 
rising global demand for surgical procedures highlights 
the need for AI to address challenges of accessibility, pre-
cision, and efficiency [5]. In the case of surgical nurses, 
the use of artificial intelligence offers positive opportu-
nities regarding patient safety, clinical decision-making, 
and the perioperative process, while nurses’ attitudes 
toward AI Technologies play a role in achieving success. 
AI Technologies assume a supportive role during surgi-
cal procedures and in operating rooms [6]. For nurses to 
provide care to patients during operations using these 
Technologies, it is essential Technolo to have compre-
hensive knowledge about these Technologies. However, 
while there are opportunities for AI Technologies to be 
incorporated into nursing care practices, ethical con-
cerns also exist. Issues such as data security, patient pri-
vacy, and concerns regarding the future of the nursing 
profession exist [7, 8]. According to 2023 data from McK-
insey and the American Nurses Foundation, most nurses 
are positive toward the use of artificial intelligence but 
also Technol reservations about patient safety and ethical 
issues [9]. Therefore, an in-depth examination of surgical 
nurses’ perceptions and experiences with AI Technolo-
gies is of great importance to ensure the effective and 
ethical integration of these Technologies into clinical 
practice [10, 11].

There are various studies in the literature that exam-
ine nurses’ attitudes toward artificial intelligence 

[11–13]. However, no studies have been found in the lit-
erature that specifically investigate the attitudes of sur-
gical nurses toward artificial intelligence. In light of this 
information, this study was conducted in a descriptive 
manner to determine the attitudes of nurses working in 
surgical units towards the use of artificial intelligence 
technologies.

Methods
Research design
This descriptive and cross-sectional study aimed to 
examine the attitudes of surgical unit nurses towards the 
use of artificial intelligence technologies. In this study, 
the attitudes of nurses were identified, and comparisons 
were made based on demographic characteristics.

Sample and setting
Power analysis was conducted under the assumption that 
artificial intelligence attitude scores, the primary out-
come variable of the study, would be compared according 
to binary demographic variables (e.g., gender, status of 
receiving artificial intelligence training). In this context, 
the two-tailed independent samples t-test scenario in the 
G*Power 3.1 program was used. For effect size, a medium 
effect (d = 0.50) as recommended by Cohen for social and 
behavioral sciences was preferred; this value was deemed 
appropriate as it both reflects clinically significant dif-
ferences and is commonly used in similar scale studies. 
Under these assumptions, the minimum required sample 
size to meet a 95% confidence level, 5% significance level, 
and 80% power was calculated to be 204.

Determination and selection of participants  This 
study aimed to include all nurses working in surgical units 
(N = 435; a full census), and no specific sampling method 
was employed. Suitable participants were identified 
through staff lists obtained from hospital administrations 
and unit supervisors after obtaining all ethical and legal 
permissions from the relevant institutions. All identified 
nurses were visited by the researchers in their workplaces 
and invited to participate in the study. However, because 
personnel who were on leave, had medical reports, or 
were temporarily assigned elsewhere were not present in 
their units and thus excluded, the study, although initially 
designed to reach the entire population, was practically 
carried out as a “voluntary response” approach during the 
implementation phase.

Response rate and representativeness  Although the 
study initially aimed to collect data from a total of 435 
nurses, it was completed with 368 nurses who voluntarily 
agreed to participate and completed the questionnaire. 
This indicates that the research was completed with a 
response rate of 84.6% (368/435). Since the final sample 
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size (n = 368) significantly exceeded the minimum num-
ber predicted in the power analysis (n = 204), the statis-
tical power of the study and its ability to represent the 
population were considered sufficient.

Inclusion criteria

 	• Actively working as a nurse in surgical units (clinics, 
operating room, etc.).

 	• Willing to participate in the study.

Exclusion criteria

 	• Individuals who wish to withdraw from the study of 
their own accord.

Data collection
Data were collected between July 2025 and October 
2025. Researchers gathered data through face-to-face 
interviews with participants in their work environments. 
Before administering the data collection tools, partici-
pants were provided with detailed information about the 
purpose of the study, the methodology, and the confiden-
tiality of the data. Participation was entirely voluntary, 
and participants had the right to withdraw from the study 
at any stage without any penalty. Both verbal and written 
consent were obtained. Paper-based survey forms were 
used during the data collection process. To ensure that 
participants could answer the questions independently, 
more objectively, and without feeling pressured by the 
presence of researchers, the researchers were not present 
with the participants while the forms were being com-
pleted. The forms, which did not request any personal 
identification information, were filled out individually 
by the participants. Sufficient time was provided to com-
plete the forms; after the process, which took approxi-
mately 5–10  min, the forms were collected in person 
by the researchers. The collected forms were reviewed 
for completeness before analysis, and forms that were 
incomplete or filled out incorrectly were excluded. In this 
way, the study was conducted on a data set that did not 
contain any missing data.

Data collection tools
Two different measurement tools were used in the data 
collection process.

Personal information form
The questionnaire prepared by the researchers comprised 
eight questions covering participants’ gender, age, mari-
tal status, educational background, years of professional 
experience, surgical unit worked in, status of receiv-
ing training related to artificial intelligence, and level of 
knowledge.

Attitude scale for the use of artificial intelligence technologies 
in nursing
Attitude Scale for the Use of Artificial Intelligence Tech-
nologies in Nursing: Developed by Yılmaz et al. (2025) 
[10] to assess nurses’ cognitive and affective tendencies 
regarding the integration of artificial intelligence (AI) 
into professional practice. The scale aims to measure atti-
tudes toward the role of AI in nursing care, its impact on 
the professional future, and its place in clinical decision-
making processes. The scale consists of 15 items and is 
comprised of two sub-dimensions:

Negative attitude (Factor 1, Items 1–6)  This sub-
dimension encompasses “barrier”-focused attitudes, 
including concerns that artificial intelligence may jeopar-
dize patient safety, harm professional identity, and lead to 
ethical issues. The items probe individuals’ feelings of dis-
comfort toward these technologies and their perceptions 
of potential drawbacks.

Positive attitude (Factor 2, Items 7–15)  This sub-
dimension represents “acceptance-based” attitudes, such 
as the practical conveniences that artificial intelligence can 
offer in routine applications (vital signs, diagnosis, etc.), 
the new opportunities it presents, and its integration into 
the nursing education curriculum. It also reflects the par-
ticipants’ willingness to learn and use these technologies.

Rating and reliability  Each item is rated on a 5-point 
Likert scale ranging from 1 (strongly disagree) to 5 
(strongly agree). The total score ranges from 15 to 75, with 
higher scores indicating a stronger attitude in the relevant 
dimension (a high score in the negative attitude dimen-
sion indicates a high level of negative perception towards 
the use of AI). There are no reverse-scored items on the 
scale.
Cronbach’s alpha values in the original study of the scale 
were reported as 0.910 for the total scale, 0.933 for Fac-
tor 1, and 0.917 for Factor 2. In the present study, Cron-
bach’s alpha coefficients were found to be 0.850 for 
negative attitude, 0.835 for positive attitude, and 0.830 
for the entire scale. These values indicate that the scale 
has a high level of internal consistency within the sample 
group in this study.

Data analysis
The normality of continuous measurements (scale scores) 
was evaluated by examining the Kolmogorov–Smirnov 
test, Skewness, and Kurtosis coefficients. Descriptive 
statistics (mean, standard deviation, minimum, and 
maximum) were reported for continuous variables and 
numbers and percentages were reported for categorical 
variables. Cronbach’s alpha coefficients were calculated 
as a part of the reliability analysis of the scale questions. 
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For comparison of scale scores according to categorical 
groups, the Independent T-test and One-Way Analysis 
of Variance (ANOVA) were used for groups with nor-
mal distribution, whereas the Welch test was applied for 
groups with unequal variances. Tukey’s test was used to 
identify different groups after ANOVA. The level of sta-
tistical significance was set at 5%, and the analyses were 
conducted using SPSS (IBM SPSS for Windows, ver.22).

Limitations
This study is limited to surgical unit nurses in two hos-
pitals located in the eastern region of Turkey, which 
restricts the generalizability of the findings. The use of 
self-report methods to collect data introduces the possi-
bility of response bias, which could affect the accuracy of 
responses. Additionally, the cross-sectional design of the 

study does not allow for the establishment of causal rela-
tionships between variables. Although the study aimed to 
reach the entire population, in practice, data collection 
was carried out through voluntary participation. There is 
a potential for self-selection bias due to possible system-
atic differences between nurses who chose to participate 
and those who did not. This is considered another factor 
that may limit the generalizability of the findings to the 
entire population.

Results
Although the scales did not exhibit a normal distribution 
according to the results of the Kolmogorov-Smirnov and 
Shapiro-Wilk tests (p < 0.05), it was observed that, when 
looking at the skewness and kurtosis coefficients for all 
scales, the coefficients were within the range of ± 1 or 
± 1.5, and therefore, the data were considered to be nor-
mally distributed (Table 1).

As shown in Tables 2 and 61.1% of the participants were 
women, and 63.9% were between the ages of 26 and 35. 
Of the nurses, 50.5% were married and 75.5% were uni-
versity graduates. Off the participant, 44.6 been workedg 
in the profession for 1–5 years and 39.7%workedk in sur-
gical units. Only 6.0% of the nurses stated that they had 
received any training on artificial intelligence in nursing, 
while 41.6% described their knowledge level as “low,” and 
41.3% as “moderate.”

When Table  3 is examined, looking at the descriptive 
statistics values of the scale measuring attitudes towards 
the use of artificial intelligence technologies in nursing, 
while the highest possible score on the scale is 75 and 
the lowest is 15, in this study the highest score was found 
to be 65 and the lowest 26. The mean score for negative 
attitudes towards the use of artificial intelligence tech-
nologies in nursing was 16.24 ± 5.42, the mean score for 
positive attitudes was 32.08 ± 6.98, and the total mean 
score of the scale was found to be 48.32 ± 5.88.

When Table  4 was examined, it was determined that 
the scores obtained from the Attitude Scale Towards the 
Use of Artificial Intelligence Technologies in Nursing 

Table 1  Tests of normality
Kolmogorov-Smirnov Shapiro-Wilk Skewness Kurtosis
Statistic df p. Statistic df p Statistic Statistic

Negative attitude ,079 368 ,001 ,982 368 ,001 ,293 -,271
Positive attitude ,120 368 ,001 ,950 368 ,001 -,846 ,926
Total ,077 368 ,001 ,975 368 ,001 -,396 1,339

Table 2  General descriptive statistics of demographic data 
(n = 368)

n %
Sex Female 225 61,1%

Male 143 38,9%

Age 18–25 61 16,6%

26–35 235 63,9%

36–45 45 12,2%

46+ 27 7,3%

Marital status Married 186 50,5%

Unmarried 182 49,5%

Education status High school 13 3,6%

Associate Degree 52 14,1%

License 278 75,5%

Graduate 25 6,8%

Years of professional 
experience (year)

1–5 164 44,6%

6–10 112 30,4%

11–15 35 9,5%

16+ 57 15,5%

The surgical unit 
where he/she works

Intensive Care 99 26,9%

Operating room 55 14,9%

Emergency 68 18,5%

Surgical services 146 39,7%

Have you received 
any training related to 
artificial intelligence 
in nursing?

Yes 22 6,0%

No 346 94,0%

Artificial intelligence 
knowledge level

None 54 14,7%

Low 153 41,6%

Moderate 152 41,3%

High 9 2,4%

Table 3  General descriptive statistics of the total scale scores
N 𝑿̅±SS Min. Max.

Negative attitude 368 16,24 ± 5,42 6,00 30,00

Positive attitude 368 32,08 ± 6,98 9,00 45,00

Total 368 48,32 ± 5,88 26,00 65,00
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and its sub-dimensions differed according to the demo-
graphic characteristics of the participants.

In the evaluation based on age, a significant difference 
was found only in the Positive Attitude sub-dimension 
(F = 4.077; p < 0.05). According to the results of the post-
hoc Tukey test, it was determined that nurses in the 
18–25 age group had significantly higher positive attitude 
scores compared to other age groups. This finding sug-
gests that younger nurses display a more open and posi-
tive approach towards artificial intelligence applications.

In the analysis conducted according to gender, a sta-
tistically significant difference was found in terms of the 
total scale score (t = -2.173; p < 0.05). When the average 
scores were examined, it was found that female nurses 
(𝑋=̅48.848 ± 6.158) scored higher than male nurses 
(𝑋=̅47.489 ± 5.323). This result indicates that female 
nurses have a more positive attitude towards artificial 
intelligence technologies than male nurses.

In the analysis conducted according to gender, a sta-
tistically significant difference was found in terms of the 
total scale score (t = -2.173; p < 0.05). When the average 
scores were examined, it was found that female nurses 
(𝑋=̅48.848 ± 6.158) scored higher than male nurses 
(𝑋=̅47.489 ± 5.323). This result indicates that female 
nurses have a more positive attitude towards artificial 
intelligence technologies than male nurses.

When the variable of years worked in the profession 
was examined, a significant difference was found in the 
Positive Attitude subdimension (F = 2.629; p < 0.05). 
When the average scores were analyzed, it was deter-
mined that nurses with 1–10 years of experience had 
higher levels of positive attitudes than those who had 
worked 11 years or more. This result indicates that nurses 

who are new to the profession are more open to techno-
logical innovation.

In analyses conducted according to the variables of 
the surgical unit worked in, no significant difference was 
found in terms of any scale or sub-dimension (p > 0.05). 
This finding indicates that the unit worked in does not 
have a determining effect on attitudes toward artificial 
intelligence.

In comparisons based on the variable of receiving edu-
cation about artificial intelligence in nursing, a significant 
difference was found in the Negative Attitude subscale (t 
= -3.368; p < 0.05). It was determined that the scores of 
nurses who did not receive education (𝑋=̅16.455 ± 5.399) 
were higher than those who did (𝑋̅=12.500 ± 4.262). This 
result indicates that negative attitudes decrease among 
nurses who have received artificial intelligence education.

Finally, statistically significant differences were found 
in both the positive (p = 0.019) and Negative Attitude 
(p = 0.020) sub-dimensions according to the level of 
knowledge about artificial intelligence. According to the 
results of the post hoc analysis, nurses with a higher level 
of knowledge had higher positive attitude scores and 
lower negative attitude scores. This finding indicates that 
an increase in knowledge about artificial intelligence has 
a positive effect on attitudes.

The configuration of the participants’ work units, 
length of employment, gender, educational background, 
level of artificial intelligence knowledge, and age catego-
ries in two-dimensional space are presented in Fig. 1. This 
graph is the result of a multiple correspondence analysis 
and displays the relationships among different categori-
cal variables across two axes/factors. The first dimen-
sion accounted for 34.774% of the total variance, while 

Fig. 1  The configuration of the relationship structure between the categories of variables in two-dimensional space
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the vertical axis, or the second dimension, explained 
30.216%. Together, these two dimensions represent 
approximately 64.99% (34.774 + 30.216) of the relation-
ships between the variables. Upon examining the graph, 
it can be seen that the strongest relationship on the posi-
tive side of the first dimension is between the operating 
room work unit and the categories of age 46 and over, 
length of employment 16 years and over, and those aged 
36–45; this suggests that employees working in operating 
rooms tend to represent more senior and older groups 
than other units. On the negative side of the first dimen-
sion, the youngest age group (18–25), surgical units, and 
the low seniority category of 1–5 years were clustered 
together. Among the artificial intelligence knowledge 
level categories, “very much” is positioned on the positive 
side (to the right) of the first dimension and rather low on 
the second dimension, while “none” and “little” are closer 
to the central line. The categories of gender and educa-
tional status are spread closer to the center of the axes, 
indicating that these two main dimensions do not create 
a distinct separation among these categories, as seen in 
the other groups.

The p-value of the artificial intelligence knowledge 
level variable in the regression analysis was found to be 
0.218. This finding indicates that the artificial intelli-
gence knowledge level does not have a statistically signifi-
cant effect on the dependent variable, which is the total 
scale score (Table 5). If the model had been significant, it 
would have been stated that a one-unit increase in arti-
ficial intelligence knowledge level could lead to a 0.505-
unit increase in the total scale score; however, the high 
p-value reveals that this relationship is not scientifically 
supported.

The R² value for the regression model was calculated as 
0.004. This value indicates that only 0.4 per thousand of 
the variance in the “Scale Total” score related to artificial 
intelligence knowledge level is explained by the model, 
and that 99.6% of the factors affecting the dependent 
variable fall outside the model (Table 6). When these two 
results are evaluated together, it is concluded that the 

knowledge level of artificial intelligence has neither a sta-
tistical nor a practical effect on the “Scale Total” variable.

Discussion
In this section, the findings regarding the attitudes of sur-
gical unit nurses towards the use of artificial intelligence 
technologies in nursing are discussed and compared with 
studies found in the literature.

The findings of this study indicate that surgical nurses 
generally have a positive attitude towards the use of arti-
ficial intelligence in nursing. While nurses do not com-
pletely reject technology, they have some concerns about 
ethical issues, changes in professional roles, and patient 
safety. However, it is also evident that they are aware of 
the potential of artificial in facilitating care processes 
and enhancing professional efficiency. Overall, nurses’ 
attitudes are at a moderate level, can develop positively, 
and are open to improvement. These findings are consis-
tent with those of previous studies. Nurses have a posi-
tive attitude towards artificial intelligence in terms of 
early diagnosis and patient safety; however, risks such as 
data privacy, confidentiality, and lack of accountability 
cause concern about artificial intelligence among nurses 
[14–18].

Additionally, it has been reported in the literature that 
nurses view artificial intelligence positively because it 
offers innovative approaches in workload distribution, 
efficiency, and nursing education, but they remain hesi-
tant due to risks such as the weakening of clinical judg-
ment and human relationships [14, 15, 17–22].

The findings of this study indicate that surgical unit 
nurses between the ages of 18 and 25 years exhibit a more 
positive attitude toward artificial intelligence. However, 
when evaluated according to educational level, associate 
and bachelor’s degree graduates had higher negative atti-
tude scores than high school and postgraduate graduates. 
The fact that the vast majority of high school graduates 
were older (there were only three high school graduates 
in the 18–25 age group) shows that this difference cannot 
be explained solely by age. Therefore, educational level 
and professional experience may have a decisive impact 
on attitudes independent of age. Additionally, the more 
positive attitudes of nurses with 1–10 years of experience 
are consistent with the tendency of the younger, actively 
working group to be more open to innovation. This can 
be explained by the fact that younger generations raised 

Table 5  Regression result of total artificial intelligence scale score and nurses’ level of knowledge about artificial intelligence
Model Unstandardized 

Coefficients(B)
Standard 
Error

Standardized 
Coefficients(β)

t p %95 Confidence 
Interval (Lower 
Bound)

%95 Confi-
dence Inter-
val (Upper 
Limit)

(Fixed) 47,151 0,997 - 47,290 ,001 45,190 49,111

AI Knowledge 
Level

0,505 0,410 0,064 1,233 ,218 -0,301 1,311

Table 6  Model summary (simple linear regression)
R R2 Adjusted R2 Standard error of 

the estimate
Durbin 
-Wat-
son

,064a ,004 ,001 5,87430 0,195
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in the digital age (Generation Y and Z) can adapt more 
quickly to technology and have higher levels of digital lit-
eracy [23–25]. The literature supports these findings. It 
has been reported that younger nurses have more posi-
tive attitudes toward artificial intelligence, and that nega-
tive attitudes and anxiety increase with age [12, 26–28]. 
However, a study conducted in India found no significant 
relationship between age and attitudes toward artificial 
intelligence [29]. These differing findings suggest that 
attitudes toward artificial intelligence are influenced by 
cultural, institutional, and educational contexts and that 
the impact of age is not universal.

The findings of this study indicate that female nurses 
have more positive attitude scores than male nurses, 
which is in contrast to the general findings in the litera-
ture, which suggest that male nurses tend to exhibit more 
positive attitudes toward artificial intelligence [12, 30, 
31]. This situation can be explained by the fact that the 
nursing profession in Turkey is predominantly comprised 
of women, that female nurses play a more active role in 
clinical care processes, and that they are more likely to 
directly experience the contributions of artificial intel-
ligence applications to patient care. This finding shows 
that attitudes toward artificial intelligence are closely 
related not only to gender but also to professional roles 
and cultural contexts.

In this study, it was determined that nurses who 
received artificial intelligence (AI) training exhibited 
fewer negative attitudes than those who did not, and that 
positive attitudes increased as knowledge levels rose. The 
fact that most nurses who received training had a “low” 
or “moderate” level of knowledge suggests that even lim-
ited awareness can positively influence attitudes. In the 
literature, it is noted that information and education 
about AI generally increases nurses’ tendency to adopt 
technology; however, it is emphasized that this relation-
ship is not absolute and that various limiting factors 
are also influential. Several studies have shown that AI 
knowledge and education levels strengthen nurses’ posi-
tive attitudes toward AI and their intention to adopt it 
[32–34]. While technological competence and awareness 
facilitate viewing AI as an opportunity [34, 35], ethical 
concerns, data security, algorithmic bias, and job security 
anxiety can limit its adoption [1, 36–39]. In addition, the 
reduction in human touch and concerns about profes-
sional autonomy also lead to cautious approaches.

As a result, although having knowledge and education 
about AI increases the tendency to adopt technology, 
ethical, cultural, structural, and individual factors influ-
ence this process. Therefore, to effectively adopt AI in 
nursing, it is necessary to address ethical concerns along 
with education, provide infrastructure support, and 
develop strategies to adapt to change [1, 32–39].

Conclusion
The findings indicate that surgical unit nurses’ attitudes 
towards artificial intelligence technologies are influenced 
by demographic and professional factors, including age, 
gender, experience, AI training status, and knowledge 
level. Nurses generally show moderately positive atti-
tudes toward AI, which strengthen with increased edu-
cation and knowledge. Nurses who received AI training 
displayed lower negative attitudes, suggesting training 
positively impacts acceptance. Those with higher knowl-
edge levels approached AI technologies more positively, 
highlighting knowledge’s role in adoption. Professional 
experience, demographics, and AI training facilitate 
nurses’ technology adaptation and shape positive atti-
tudes. These results emphasize the importance of edu-
cation in expanding AI implementation in healthcare 
services and guide future research.
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