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ABSTRACT 

This study aims to determine the artificial intelligence (AI) anxiety levels of Z-generation candidate nurses and the 

variables affecting the anxiety levels of artificial intelligence by the machine learning (ML) method. Data were collected 

from 431 candidate nurses by questionnaire using the convenience sampling method. R open access programming 

language was used for the statistical analysis of the study and the evaluation of significant variables according to their 

importance levels. The Boruta algorithm, a machine learning method, was used in the determination of the variables 

affecting the level of artificial intelligence anxiety according to the degree of importance. The findings showed that the 

most important variable for students' artificial intelligence anxiety level is age. Moreover, there is a statistically significant 

relationship between students' class and their anxiety level, a significant relationship between artificial intelligence and 

machine learning in health and their anxiety level, and a significant relationship between gender and technological 

competence evaluation. Furthermore, nearly half of the participants (48.5%) had very low anxiety, 12.8% had low anxiety, 

30.2% had medium anxiety, 6.5% had high-level anxiety and 2.1% of them had very high levels of anxiety. With this 

research, the artificial intelligence anxiety of generation Z was determined by determining the demographic characteristics 

that are effective in artificial intelligence. We concluded that more sensitive analysis and different results can be obtained 

when using a machine learning algorithm compared to classical statistical analysis in determining the complex 

relationships in the data. 
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1. Introduction 

Robots and artificial intelligence are rising day by day in all sectors. After COVID-19, especially, there 

has been more and more artificial intelligence in healthcare organizations in which nurses play a critical role. 

But AI may sometimes cause anxiety in nursing practices which brings a question to mind. Will the Future be 

the time for the nursing profession to be friends with Artificial Intelligence and how it will affect nursing 

practices? The nursing profession, like other AI, has become more saturated with modern technologies. 

Electronic charting, remote vital sign monitoring, and machine technology have progressively pulled nurses 
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away from the bedside [1]. Technology has revolutionized nursing in many ways and boosted patient safety but 

at the expense of reducing nurse-patient engagement, which is critical to continual physical and psychosocial 

evaluation that promotes holistic recovery. Thus, nurses may be concerned about the rise of robots in health 

care, driven by various types of AI [2]. Concerns about artificial intelligence (AI) technologies among nursing 

students are intricately linked to leadership. The integration of AI into nursing practice can impact the future 

leadership roles of nursing students. In this context, nursing students must strike a balance between their 

concerns about AI and their leadership competencies. Nurses should accept AI technology and use it to better 

nursing practice to decrease their AI anxiety. Anxiety caused by the use of various technologies in healthcare 

organizations and hospitals can lead to confusion, and these repercussions may exhibit themselves during daily 

nurse/patient interactions, generating artificial intelligence anxiety [3]. With the development of computer and 

information technologies, important changes are experienced in nursing as in other health professions. Nurses, 

who serve in the closest position to the healthy/sick individual, are the decision-makers on issues such as 

determining the individual's needs, choosing materials for care, and time management. While performing these 

functions, nurses constitute the occupational group that makes the most use of information technologies [2]. 

The role of artificial intelligence in healthcare settings was discussed in several national [4, 5] and international 

articles and research [6-8]. However, there is still a scarcity of studying the attitude of nurses towards partnering 

with Artificial Intelligence to link socio-demographic features in Turkish healthcare organizations and hospital 

hospitals. Including the subjects related to informatics and artificial intelligence in the education and training 

curricula of nursing students, where theoretical and practical training is predominant, will be an approach that 

supports the active involvement of nursing in the rapidly advancing healthcare field today [9]. Therefore, based 

on the limitation of earlier research mentioned above on artificial intelligence anxiety (AIA) and its interaction 

with various variables, the purpose of the study was to assess the artificial intelligence anxiety status of nursing 

students. Another objective of the current research is to be able to determine the type and scope of candidate 

nurses’ artificial intelligence anxiety in perspective of their socio-demographic features. 

1.1. Theoretical framework 

1.1.1. Artificial intelligence 

Artificial intelligence is a general term that refers to the use of a computer to model the intelligent behavior 

of humans. Today, artificial intelligence is considered a branch of engineering that applies new concepts and 

new solutions to solve complex challenges [10]. In the field of health services, as in other sectors, artificial 

intelligence applications have taken their place with a rapid acceleration. With the introduction of artificial 

intelligence applications into the field of health services, there have been developments in many areas such as 

early diagnosis, treatment, storage of health records, medical decision-making, medical imaging, and drug 

development [11]. However, the issue of what stage the developments in artificial intelligence will be in the 

coming years may cause health professionals to worry as well as in every field [12]. Questions such as the 

validation of artificial intelligence-based technologies, ethical problems, dehumanization, and whether they 

will replace health professionals have come to the fore with these developments [13]. In today's Industry 4.0 era, 

where technology is developing very rapidly, it is important to determine the artificial intelligence anxiety of 

nursing students, who are the practitioners of the future nursing profession, and to support their adaptation to 

the developments in this field. When it is not possible to adapt to technological developments, in the work and 

private lives of individuals; It can create psychological effects that cause them to approach technology with 

fear and anxiety [14]. By using informatics, nurses can provide individualized nursing care and fulfill their 

functions such as education and counseling in a healthier way 15. There are a limited number of studies using 

the artificial intelligence anxiety scale in national research [5, 16, 17]. In this context, in this study, the artificial 

intelligence anxiety status of students who are preparing for the nursing profession, which has an important 
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role in the health system, and its affecting factors, by using the Artificial Intelligence Anxiety scale, which 

Wang and Wang [18] developed and Akkaya et al. (2021) adapted it into Turkish [17].  

1.1.2. Generation Z and their characteristics 

In the digitalizing world with the developments in technology, the young generation who is highly 

affected by this transformation and born and living in this transformation is known as generation Z. Generation 

Z, also known as the “Crystal generation”, born between 2000-2020, can quickly adapt to the change in 

knowledge and time [19, 20]. It is argued that the youth of generation Z are the generation that will lead the world. 

However, it is emphasized that generation Z is a more cautious generation than other generations because they 

grew up in times of uncertainty and change and were raised by pragmatic and suspicious parents [21]. Generation 

Z is the generation with the highest ability to synchronize motor skills (hand, eye, ear, etc.) in the history of 

humanity, but it is also a generation that has the characteristics of being unsatisfied, result-oriented, indecisive, 

and innate consumer [22]. In addition to all these, Generation Z youth can easily overcome problems thanks to 

their lifestyles intertwined with technology, their ability to access and use information quickly, and their ability 

to use technology easily [20]. 

1.1.3. The relationship between artificial intelligence and generation Z 

Generation Z is also experiencing indecision about the use of artificial intelligence and robots, which are 

used to increase speed, efficiency, quality, and efficiency in today's health services [23]. Attitudes towards new 

technologies and artificial intelligence are also affected by some socio-demographic characteristics. Although 

literature studies indicate that the readiness of the new generation of youth is higher than that of other 

generations, it has been determined that they are more cautious about topics such as artificial intelligence and 

robots [24]. It is an important issue to determine the concerns and attitudes of generation Z youth regarding 

artificial intelligence, which is used in almost every field today. 

The level of anxiety towards artificial intelligence (AI) technologies may vary among nurses. Specifically, 

there is a need for further research to understand the impacts of AI anxiety on nursing practices. Additionally, 

a more in-depth examination of the factors influencing nurses' attitudes towards AI technologies is warranted. 

Assessing the anxiety levels of generation Z nursing students, who will be future healthcare professionals, and 

raising awareness about this issue can help mitigate potential challenges in the delivery of healthcare services 

in the digitized world. In this context, this study aimed to determine the levels of artificial intelligence anxiety 

among generation Z nursing students and evaluate them in terms of socio-demographic characteristics. 

2. Materials and methods 

In this study, the anxiety levels of nursing students about artificial intelligence were determined and the 

variables affecting the anxiety levels of artificial intelligence were ranked according to their importance by 

machine learning method. 

2.1. Data set description 

Data were collected from 431 candidate nurses by questionnaire using the convenience sampling method. 

These candidate nurses have studied in the Department of Nursing at two different universities in Turkey 

during the 2022-2023 academic year. The socio-demographic form and Artificial Intelligence Anxiety Scale 

were used as data collection tools in the research. The socio-demographic form measured the socio-

demographic characteristics of the participants such as age, gender, and education. The Artificial Intelligence 

Anxiety Scale measured the artificial intelligence anxiety levels of the participants. This scale, which consists 

of 4 dimensions and 16 questions. The scale was developed by Wang and Wang (2019) and was adapted into 

Turkish by Akkaya, Özkan & Özkan (2021).  

2.2. Statistical analysis  
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R open access programming language was used for the statistical analysis of the study and the evaluation 

of significant variables according to their importance levels. In statistical evaluations, numbers and percentages 

were given for categorical variables, and mean±sd, min, and max values were given for numerical variables. 

Also, the relationship between the two qualitative variables was evaluated with the chi-square test, and the 

significance level was accepted as >0.05. The reliability of the scale was measured with Cronbach's Alpha. 

2.3. Evaluating the features importance 

The Boruta algorithm, which is a machine learning method, was used in the determination of the variables 

affecting the level of artificial intelligence anxiety according to the degree of importance. The Boruta algorithm 

iteratively eliminates variables that are statistically tested to be less relevant. That is, Boruta is based on the 

idea that underpins the Random Forest classifier, that is, it can reduce the misleading effect of random 

variations and correlations by adding random variables to the system and collecting results from a collection 

of random samples. Adding this extra randomness is intended here to provide a clearer view of which attributes 

are truly important. Random Forest algorithm is relatively faster than many other machine learning algorithms 

and can give a numerical estimate of the variable importance [25]. 

3. Results 

After the obtained of the dataset, the analysis of the descriptive statistics of the demographic 

characteristics of the students, reliability analysis of the scale, determining the anxiety levels of students, Chi-

Square analyses, and the evaluation of the features' importance by using the Boruta algorithm were followed, 

respectively. Descriptive statistics of the socio-demographic characteristics of the students are given in Table 

1. 

Table 1. Descriptive statistics of variables in the data set. 

Categoric Variables Categories n % 

Gender Male 85 19,7 

Female 346 80,3 

Graduate(high school) Health Vocational High 

School 

25 5,8 

Anatolian High School 305 70,8 

Normal High School 65 15,1 

Science High School 36 8,4 

Class 1 179 41,5 

2 59 13,7 

3 126 29,2 

4 67 15,5 

Nursing Informatics Lesson Yes 74 17,2 

No 357 82,8 

Technological competence evaluation Low 67     15,5 

Moderate 322 74,7 

High 42 9,7 

Heard the concept of AI Yes 382 88,6 

No 49 11,4 

AI applications useful in the future Yes 334 77,5     

No 12 2,8 

Dubious 85 19,7 
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Awareness of AI and ML in health Yes 144     33,4     

No 126     29,2 

Dubious 161     37,4 

Discussing ML and AI in health Yes 144  

No   

Dubious   

AI Anxiety Level  Very low  209     48,5 

Low   55     12,8 

Moderate 130     30,2 

High 28      6,5 

Very high 9 2,1 

Total   432 100 

Numeric Variable Mean±SD Min Max 

Age 20,62±2,003 18 34 

The Cronbach Alpha value for the current study was 0.932. This value was 0.935 for the learning 

dimension, 0.893 for the Job Change dimension, 0.893 for the Sociotechnical Blindness dimension, and 0.949 

for the AI Structuring dimension. These values show that the scale is reliable for our study because it is above 

0.70, which is accepted in the literature. When evaluating the artificial intelligence anxiety levels of the nursing 

students in the study, 48.5% had very low anxiety, 12.8% had low anxiety, 30.2% had medium anxiety, 6.5% 

had high-level anxiety and 2.1% of them had a very high level of anxiety were determined (Table 1). 

Table 2. Result of Chi-Square analysis.  

 AI Anxiety Level Gender 

Variables X2 p X2 p 

Gender 9.01 0.06 - - 

Graduate 7.69 0.80 5.8

4 

0.11 

Class 22.3 0.03* 0.3

9 

0.94 

Nursing Informatics Lesson 4.21 0.37 0.0

0 

0.97 

Heard the concept of AI 4.61 0.32 0.1

9 

0.65 

Technological competence evaluation 13.2 0.12 28.

7 

0.000* 

AI applications useful in the future 10.7 0.21 0.8

2 

0.66 

Awareness of AI and ML in health 15.9 0.04* 7.8

3 

0.01 

In Table 2, as a result of the chi-square test, there is a statistically significant relationship between 

students' class and their anxiety level (X2=22.03; p<.05), significant relationship between awareness of AI and 

ML in health and their anxiety level (X2=15.9; p<.05). Additionally, it was determined that there is a 

statistically significant relationship between gender and Technological competence evaluation (X2=28.79; 

p<.05).  

In the evaluation of the variables' importance of the artificial intelligence anxiety levels of the students, 

the Boruta algorithm, which works based on the random forest method, was used and the variables that had a 
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high effect on the dependent variable were listed in order of importance. The graph of the variables listed in 

order of importance is given in Figure 1. 

 

Figure 1. Graphical representation of variables ranked by importance. 

When Figure 1 is examined, it is seen that the most important variable for students' artificial intelligence 

anxiety level is age. Then gender, class, thoughts about the future use of artificial intelligence applications, 

and being aware of the discussions on artificial intelligence and machine learning in the field were determined 

as important features, respectively. In this study, features such as gender, class, thoughts about the future use 

of artificial intelligence applications in the future, and awareness of discussions on artificial intelligence and 

machine learning which are not associated with anxiety levels in Table 2, were determined as important 

variables affecting the anxiety level when evaluated with machine learning method. In this context, it is seen 

that more sensitive analysis and different results can be obtained when using a machine learning algorithm 

compared to classical statistical analysis in determining the complex relationships in the data. 

4. Discussion and conclusion 

It's hard to find a conference, article, or academic research that doesn't mention artificial intelligence since 

Industry 4.0. Because of the challenges associated with artificial intelligence, nurses need to become a part of 

AI.  As Watson, et al. (2020) and Nasreldin et al. (2021) asked “Should nurses fear the robots in health care, 

powered by different types of artificial intelligence, or should they welcome the technology to improve nursing 

practice?”[1, 8]. Increasing digitalization in the changing world brings with it uncertainties and fears. In 

particular, it is very important for the generation Z, who can think quickly and analytically, to be raised as 

children who can think and problem solve and have high self-control skills who can struggle with the 

uncertainties of the future, beyond the conditions of the period in which they live. In this context, the 

relationship between artificial intelligence anxiety states and socio-demographic characteristics was examined 

based on the importance of evaluating the artificial intelligence concerns of the generation Z.  

In this study, we concluded that nearly half of the participants (48.5%) had very low anxiety levels, and 

a few of them (2.1%) experienced very high levels of anxiety. According to the results of the Boruta algorithm, 
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which we used to determine the important variables affecting artificial intelligence anxiety, age was identified 

as the most significant variable. Park et al. (2022) stressed that elder people are more accepting of smart 

information technologies powered by artificial intelligence and new technologies as they stay up to date. This 

result agreed with this finding of the current study [26]. But Kaya et al., (2022) disagreed with those findings 

because they found that there is no relationship between age and artificial intelligence anxiety [27]. 

Gender is the second important variable according to Boruta algorithm results. In the literature, there are 

various studies on the impact of gender on artificial intelligence anxiety. Some studies indicate that women 

generally experience more anxiety towards artificial intelligence technologies, while others suggest that this 

difference is associated with gender stereotypes and societal norms [28, 29]. For instance, the perception that 

women have lower access to technology or technological competencies than men can have negative effects on 

artificial intelligence anxiety [30]. Additionally, gender roles and expectations can influence attitudes towards 

artificial intelligence technologies [31]. The current study's findings align with those of Yazdani and colleagues' 

research [33]. However, contrary to our results, there are studies [5, 27, 32, 34] that found no significant difference 

between artificial intelligence anxiety scores and gender.  

The results of the current study proved that the class variable was obtained as the third most important 

variable according to the Boruta algorithm and there is a statistically significant relationship between students' 

class and their anxiety level (Table 1). Filiz et al. (2022) and Masayuki (2016) support this link. They found a 

positive and significant between education level and artificial intelligence anxiety [5,35].  

We also discovered a statistically significant relationship between awareness of AI and ML in health and 

students' anxiety levels. Although the importance of the use of artificial intelligence in higher education has 

been emphasized in the literature, education, and health services have listed the areas where the concept of 

artificial intelligence has been adopted the least[36]. Some researchers found that healthcare students' knowledge 

and technical competencies fell short of the levels needed in clinical practice [37, 38]. The reason for this is 

expressed as the lack of how to integrate artificial intelligence applications into the education system, 

especially for generation Z, and the creation of smart learning and teaching systems[39,40,41,42]. In Turkey, the 

informatics course in undergraduate education is given as an elective course in some universities. In the study, 

the artificial intelligence anxiety averages of the students were found to be statistically significantly higher in 

the group who did not take the nursing informatics course. By adding the informatics course to the curriculum 

in all occupational groups in undergraduate education, it can be ensured that the useful use of technology in 

the changing world can be increased. In addition to this, leadership education for nursing students can assist 

them in understanding AI technologies, using them correctly, and coping with concerns related to these 

technologies. 

The limitations of the current study include a relatively small sample size and a cross-sectional design, 

which limits the ability to establish causal relationships. Additionally, reliance on self-report measures may 

introduce response bias. Future research should employ longitudinal designs with larger and more diverse 

sample groups to better understand the long-term effects of socio-demographic factors and modifiable lifestyle 

habits on artificial intelligence anxiety. 
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