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Abstract
Background  This study aims to evaluate nurses’ perspectives on the design of nurse assistant robots that can be 
utilized in obstetrics and neonatal units. The research examines the potential of these robots in enhancing the quality 
of patient care, reducing workload, and standardizing care processes from the nurses’ perspective.

Methods  The study was conducted with 52 nurses working in obstetrics and neonatal units of hospitals. Conjoint 
analysis was used to evaluate preferences for the features of nurse assistant robots while qualitative data were 
obtained through semi-structured questions. The Artificial Intelligence Anxiety Scale was used to measure nurses’ 
concerns.

Results  Quantitative analysis results indicate that nurses prioritize features such as sterilization, data transfer, alarm 
systems, precision, and autonomous navigation in nurse assistant robots. Qualitative analysis findings reveal positive 
perceptions regarding the robots’ potential to reduce error rates, enhance patient safety, and alleviate workload. 
However, concerns about technological dependency, sterilization issues, and potential job displacement were also 
expressed. Furthermore, technological/systematic issues and lack of communication/empathy were identified as 
disadvantages of nurse assistant robots. Considering the sensitive nature of obstetrics and neonatal units, it was 
suggested that these robots should primarily focus on vital sign monitoring and material preparation tasks. The 
findings from the Artificial Intelligence Anxiety Scale indicate that participants exhibit moderate-to-high levels of 
general anxiety (87.6). Specifically, the Socio-Technical Blindness and Job Transition subscales scored higher compared 
to other dimensions (r = -0.35, p < 0.01).

Conclusions  The findings emphasize that features such as sterilization, data transfer, safety sensors, and user-friendly 
guidance systems should be prioritized in the design of nurse assistant robots. Moreover, experience and training 
were found to positively influence technological adaptation. The results provide valuable insights into the design and 
integration of nurse assistant robots into healthcare services. This study offers both theoretical and practical guidance 
for the development of nurse assistant robots.
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Introduction
Technological advancements offer new opportunities 
to enhance efficiency and reduce workforce burden in 
the healthcare sector [1–5]. Humanoid robot technol-
ogy has been rapidly evolving, and AI-supported robots 
appear poised for integration across various aspects of 
life [6–8]. Consequently, this pioneering study investi-
gates nurses’ perspectives, as they represent the largest 
group in healthcare delivery. The findings are expected to 
provide theoretical insights into future developments and 
preventative strategies.

The use of robot technologies in healthcare, particu-
larly, holds potential to reduce nurses’ workload, increase 
efficiency, improve patient care, and standardize care 
processes [9–14]. Robots in hospitals are utilized for 
material transfer, measuring patients’ vital signs, sup-
porting surgeries, providing tele-assistance, and docu-
mentation [15–17]. During various outbreaks or isolation 
situations, such as COVID-19, there has been a need for 
nurse-assisting robots [18].

This study was conducted to assess nurses’ perceptions 
and expectations of the various applications of nursing 
robots in hospitals. Obstetrics and neonatal care units 
are sensitive and demanding areas of healthcare services. 
In these domains, robot technologies can alleviate nurses’ 
workload and enhance the quality of patient care. More-
over, they could provide precision and calculable perfor-
mance in invasive procedures requiring high accuracy. 
Considering concerns about privacy, women might prefer 
procedures conducted by a device rather than an unfa-
miliar individual. Within this context, the study seeks 
to understand the features nurses prioritize in designing 
robot nurses for use in obstetrics and neonatal care.

Women’s health holds a critical place in the life cycle, 
encompassing physical, psychological, and social well-
being. Services targeting women’s health are vital not 
only for individuals but also for public health. The prena-
tal, perinatal, and postnatal care of women lays the foun-
dation for a healthy generation.

Neonatal care requires high sensitivity for ensuring 
the survival and health of newborns. In neonatal units, 
priorities include sterility, continuous monitoring, and 
prompt intervention. Robot technologies in neonatal care 
have the potential to reduce errors and optimize care 
processes.

The study’s scope broadly focuses on gathering nurses’ 
opinions regarding the designs of various robot nurse 
prototypes (e.g., vital sign monitoring robots, invasive 
procedure robots, patient transfer robots, pap smear 

robots, delivery room assistants). Nurses’ perceptions, 
preferences, concerns, and suggestions about robot tech-
nologies are critical data points for shaping these robots’ 
designs.

Robot nurses can play a pivotal role in standardiz-
ing healthcare services, reducing nurses’ workload, and 
improving patient safety. The originality of this research 
lies in its aim to understand the potential benefits of 
integrating robot technologies into obstetrics and neo-
natal care, based on healthcare professionals’ perspec-
tives. By systematically collecting nurses’ views, the study 
provides first-hand data to inform the efficient design of 
robot nurses. The resulting design recommendations aim 
to ensure that robot nurses are more effective and user-
friendly. Additionally, identifying nurses’ concerns about 
assistant nurse robots will help develop strategies to 
address them. The outcomes of this study offer not only 
theoretical insights but also practical value for the health-
care sector.

Methods
This study was designed as a mixed-methods research 
approach, incorporating both quantitative and qualita-
tive data collection techniques. Participants included 
nurses working in obstetrics and neonatal care units. The 
data collection process consisted of three components: 
Conjoint analysis, an interview form with open-ended 
questions, and the Artificial Intelligence Anxiety Scale 
(AIAS). Conjoint analysis was employed to quantitatively 
evaluate nurses’ preferences regarding various features 
of assistant nurse robot prototypes, such as sterilization, 
communication capability, and mobility, presented at dif-
ferent levels (low, medium, high). These features were 
combined into various configurations and presented to 
participants to identify their preferences. To gain deeper 
insights, open-ended questions were included in the sur-
vey, aiming to explore nurses’ perceptions, concerns, and 
suggestions regarding assistant nurse robots. Addition-
ally, the AIAS was used to quantitatively measure nurses’ 
anxiety levels toward AI-powered robots and their adop-
tion of this emerging technology.

Aim of the study
The primary aim of this research is to evaluate nurses’ 
perspectives, preferences, and concerns regarding assis-
tant robots in obstetrics and neonatal care.

Clinical trial number  Not applicable.

Keywords  Nurse assistant robots, Obstetrics and neonatal units, Healthcare robotics, Artificial intelligence, Nurse 
robots
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Research questions

1.	 What are nurses’ perceptions regarding the use of 
assistant robot nurses in obstetrics and neonatal 
care?

2.	 Among the features of assistant robot nurses (e.g., 
sterilization, mobility, communication capabilities), 
which features do nurses prioritize the most?

3.	 What are the potential advantages and disadvantages 
of robotic technologies in obstetrics and neonatal 
care?

4.	 How effective do nurses believe robot nurses will be 
in enhancing patient safety?

5.	 What features do nurses expect to be prioritized in 
the design of robot nurses?

The corresponding interview questions for each research 
question are presented in Table 1.

Specifically, the study seeks to understand nurses’ per-
ceptions, needs, and expectations related to robotic tech-
nology to provide guidance for improving robot designs 
and ensuring their effective integration into clinical 
practice.

Specific objectives of the study

1.	 To identify nurses’ views on the priority features of 
assistant robot nurses during the design process.

2.	 To gather data on how the use of assistant robot 
nurses in obstetrics and neonatal care might impact 
nurses’ workload and patient care.

3.	 To understand nurses’ positive and negative 
perceptions of assistant robot nurses.

4.	 To evaluate nurses’ expectations of robot nurses in 
terms of safety, sterilization, and patient comfort in 
obstetrics and neonatal care.

Data collection and sample
In this study, 52 nurses working in obstetrics and neona-
tal units in hospitals located in Istanbul were recruited 
using the snowball sampling method, allowing participa-
tion without being restricted to a specific hospital. The 
population consisted of nurses employed in obstetrics 
and neonatal units across Turkey. Nurses were reached 
through various platforms, including WhatsApp groups, 
professional networks, and the assistance of nurse edu-
cators and nurse managers. Both researchers actively 
engaged in reaching out to participants until the target 
sample size was achieved. Participants were selected on 
a voluntary basis, adhering to the following inclusion 
criteria:

 	• Having at least 1 year of experience in the nursing 
profession.

 	• Having worked in an obstetrics or neonatal unit for 
at least 1 year.

 	• Being able to speak and read Turkish.

Factors Influencing Sample Size Selection:

1.	 Accessibility of the Target Population: Determined 
based on regional and hospital constraints.

2.	 Nature of the Research Methodology: A group of 50 
participants was deemed sufficient for the detailed 
analysis of conjoint data and qualitative insights.

3.	 Statistical Power Analysis: Using a 95% confidence 
level, 80% power, and Cohen’s d = 0.8 effect size, 
a minimum of 52 participants was found to be 
adequate.

This sample size was deemed sufficient to reflect general 
trends and provide data suitable for the targeted analyses.

Table 1  Alignment of research questions with data collection tools
Research Question Data Collection Tool Related Inter-

view Questions
What are nurses’ perceptions regarding the use of assistant robot nurses in 
obstetrics and neonatal care?

Semi-structured interview questions (Qualita-
tive data)

Q1, Q2, Q4

Among the features of assistant robot nurses (e.g., sterilization, mobility, commu-
nication capabilities), which features do nurses prioritize the most?

Conjoint analysis (Quantitative data) Not applicable 
(answered via 
feature selection 
in the survey)

What are the potential advantages and disadvantages of robotic technologies in 
obstetrics and neonatal care?

Semi-structured interview questions (Qualita-
tive data)

Q1, Q2, Q3, Q7

How effective do nurses believe robot nurses will be in enhancing patient safety? Artificial Intelligence Anxiety Scale & Semi-
structured interview questions (Quantitative & 
Qualitative data)

Q5, Q6

What features do nurses expect to be prioritized in the design of robot nurses? Semi-structured interview questions & Conjoint 
analysis (Qualitative & Quantitative data)

Q4, Q6, Q7
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Data analysis
Quantitative data analysis
The quantitative section of the study utilized the Con-
joint analysis method and the Artificial Intelligence Anxi-
ety Scale (AIAS).

Conjoint analysis  Conjoint analysis was employed 
to understand nurses’ preferences regarding combina-
tions of features in assistant robots. This method aimed 
to identify which features were prioritized and deemed 
more critical by participants. A 7-point Likert scale (rang-
ing from 1 = strongly disagree to 7 = strongly agree) was 
used for scoring. Scores of 5 and above were classified 
as positive responses, and the percentage of participants 
providing positive ratings for each feature was calculated. 
The relative importance of these features was then com-
puted, guiding the design priorities for assistant robots. 
The results were evaluated using statistical modeling and 
weighted percentage calculations, providing insights into 
feature preferences. The questionnaire used in this study 
was developed by the researchers. The English version of 
the questionnaire has been uploaded as a supplementary 
file and is cited as Supplementary Material in this manu-
script.

Artificial intelligence anxiety scale (AIAS)  The Turk-
ish version of the AIAS, developed by Wang and Wang 
[19] and validated by Akkaya et al. [20], was used to assess 
nurses’ anxiety toward AI technologies. The scale consists 
of 16 items across four dimensions: Learning (α = 0.948), 
Job Replacement (α = 0.895), Sociotechnical Blindness 
(α = 0.875), and AI Structuring (α = 0.950). The overall 
internal consistency reliability of the scale is α = 0.937. 
The AI Anxiety Scale used in this study consists of 16 
items rated on a 5-point Likert scale (1 = strongly disagree, 
5 = strongly agree). Higher scores indicate greater levels of 
AI-related anxiety.

In this study, the Cronbach’s alpha coefficient was 
recalculated as α = 0.87. (Learning Dimension: Cronbach’s 
Alpha = 0.85, Job Transition Dimension: Cronbach’s 
Alpha = 0.82, Socio-Technical Blindness Dimension: 
Cronbach’s Alpha = 0.84, Artificial Intelligence Structur-
ing Dimension: Cronbach’s Alpha = 0.86). Anxiety scores 
and subscale scores were computed. The relationships 
between anxiety scores and demographic characteristics 
were evaluated using correlation analysis. Pearson’s cor-
relation coefficient (r) was calculated to examine the sig-
nificance of relationships between variables. Descriptive 
statistics (mean, median, standard deviation) were calcu-
lated for demographic data.

Qualitative data analysis
The qualitative component of the study involved ana-
lyzing responses to seven semi-structured open-ended 

questions designed to explore participants’ perceptions, 
concerns, and expectations regarding assistant nurse 
robots. These questions were developed by the research-
ers in alignment with the research questions and objec-
tives, without external expert consultation. Thematic 
analysis was employed to identify recurring patterns and 
key themes within the data.

The analysis was conducted following the framework 
proposed by Gürbüz and Şahin (2017), which includes 
the steps of data reduction, data labeling, category and 
theme development, identifying patterns, explanation 
and interpretation, and reporting [21]. Additionally, this 
approach aligns with the widely recognized thematic 
analysis methodology outlined by Braun and Clarke 
(2006), ensuring a rigorous and systematic qualitative 
analysis [22]. This structured approach ensured a sys-
tematic and rigorous analysis of the qualitative data. The 
coding process was conducted collaboratively by two 
researchers, ensuring consistency in theme identifica-
tion and interpretation. Any discrepancies in coding were 
resolved through discussion and consensus. As there was 
a high level of agreement between coders, no statistical 
inter-coder reliability measure (e.g., Cohen’s Kappa) was 
calculated.

To enhance clarity, the key findings from the inter-
views have been summarized in a table, providing an 
overview of the identified themes. The findings were also 
integrated with the quantitative results through a com-
parative analysis, offering a comprehensive understand-
ing of nurses’ perspectives and preferences regarding 
the implementation and functionality of assistant nurse 
robots. The English version of the questionnaire has been 
uploaded as a supplementary file and is cited as Supple-
mentary Material in this manuscript.

Results
The survey findings obtained from the participants 
revealed both positive and concerned perspectives of 
nurses regarding assistant nurse robots. Among the 
positive views, key aspects such as a reduction in error 
rates, increased patient safety, and reduced workload 
were highlighted. On the other hand, negative percep-
tions were primarily centered around technical/systemic 
issues, concerns about job displacement, communication 
problems with patients/lack of empathy, and technical 
malfunctions.

In the qualitative analyses, it was observed that nurses 
working in obstetrics and neonatal units anticipated that 
assistant nurse robots could optimize certain procedures 
in these areas. However, the necessity of human interven-
tion and ethical concerns were also raised.

The results of the conjoint analysis demonstrated that 
participants prioritized features such as high accuracy 
(95%), data transmission, and moderate speed. These 
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findings highlight critical aspects that should be consid-
ered in the design of nurse assistant robots.

The mean age of the participants was determined to be 
34.27 ± 5.23 years (range: 28–45), indicating a homoge-
neous age distribution. The average years of professional 
experience was found to be 11.36 ± 6.19 years (range: 
4–22), suggesting that participants had varying levels of 
professional experience. In terms of gender distribution, 
94% of the participants were female, while 6% were male.

Regarding educational background, 69.4% of the par-
ticipants held a bachelor’s degree, 12.3% had completed 
high school, and 18.4% had pursued postgraduate edu-
cation. This suggests that the sample predominantly 
consisted of highly educated individuals. These results 
provide insights into how nurses’ perceptions of robotic 
nursing technology vary across different age groups, 
professional experience levels, gender, and educational 
backgrounds.

Evaluation of responses to semi-structured questions
The thematic analysis results are summarized in Table 2, 
which presents the main themes, sub-themes, and repre-
sentative participant quotes derived from the qualitative 
data.

Theme 1: Positive perspectives on assistant nurse 
robots
Rapid interventions
80% of the participants stated that the ability of nurse 
assistant robots to intervene quickly in critical situa-
tions would be highly beneficial for patient safety. It was 
emphasized that delegating simple procedures to assis-
tant robots could reduce patient waiting times.

In emergency situations, the ability of the nurse 
robot to intervene immediately could be life-saving 
for patients.
 
In neonatal intensive care, where time is critical, 
robots could provide a significant advantage.
 
I believe it could shorten both standing and inter-
vention times.

Reduction of workload
Responses to the open-ended question, “How do you 
think nurse assistant robots will affect your workload?” 
were overwhelmingly positive, except for four partici-
pants. 92% of the participants stated that the use of nurse 
robots for routine tasks would allow nurses to dedicate 
more time to critical clinical duties.

Taking over patient monitoring tasks will allow us to 
focus on more complex cases.

Table 2  Evaluation of responses to semi-structured questions
Theme Sub-Theme Example Quotes
Theme 1: Positive Perspectives 
on Assistant Nurse Robots

1.1 Rapid Interventions “In emergency situations, the ability of the nurse robot to intervene immedi-
ately could be life-saving for patients.”

1.2 Reduction of Workload “Taking over patient monitoring tasks will allow us to focus on more complex 
cases.”

1.3 Reduction of Error Rates “Especially in critical tasks like medication dosage adjustments, error rates 
could be reduced to near zero.”

Theme 2: Concerns Regarding 
Nurse Assistant Robots

2.1 Fear of Job Loss “The thought that one day our colleagues might be replaced worries me.”

2.2 Technical/System Failures “If robots malfunction, the entire process could come to a halt, which is highly 
risky.”

2.3 Trust Issues “Patients may reject them, prefer human interaction, and may not trust robots.”
Theme 3: Opinions on Assistant 
Robots in Obstetrics and Neo-
natal Care

3.1 Neonatal Care “Robots could provide a great advantage in continuously monitoring 
neonates.”

3.2 Sensitivity of the Unit and the 
Need for Emotional Bonding

“Families may not trust robots and may struggle to form an emotional 
connection.”

3.3 Suggested Roles in Obstetric 
Care

“They could handle transporting materials, setting up tables, and measuring 
vital signs in the delivery room.”

Theme 4: Advantages and 
Disadvantages of Nurse Assistant 
Robots

4.1 Advantages (Reducing Nurses’ 
Workload, Enhancing Patient 
Safety, Improving Care Quality)

“Devices capable of taking vital signs with high accuracy and self-charging 
can reduce nurses’ workload.”

4.2 Disadvantages (Lack of 
Empathy, Reduced Employment, 
Systemic Errors)

“Since robots cannot engage in communication with patients, they may 
cause a disconnect, leading to patient dissatisfaction.”
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Robots handling simple tasks will save us time.
 
It can reduce workload and allow more time for 
patient care.

Reduction of error rates
20% of the participants emphasized that human-induced 
errors could be minimized due to the precise detection 
systems of robots. The technological accuracy of robots 
was perceived as increasing the sense of security for 
some nurses.

Especially in critical tasks like medication dosage 
adjustments, error rates could be reduced to near 
zero.
 
Accurate measurements are crucial for patient 
safety, and robots can be highly beneficial in this 
regard.

Theme 2. Concerns regarding nurse assistant 
robots
Fear of job loss
40% of the participants expressed concerns that nurse 
robots might reduce job opportunities in the field, indi-
cating a potential transformation in professional roles in 
the future.

The thought that one day our colleagues might be 
replaced worries me.
 
Excessive use of robots could harm the nursing pro-
fession.

Technical/system failures
18% of the participants were concerned about the possi-
bility of robots breaking down or malfunctioning.

If robots malfunction, the entire process could come 
to a halt, which is highly risky.
 
There could be system failures, charging issues, etc.

Trust issues
19% of the participants mentioned concerns about trust-
ing assistant robots, either personally or in terms of 
patient and family acceptance.

I wouldn’t trust assistant robots for injections—
maybe because we are not used to them yet.
 
Patients may reject them, prefer human interaction, 
and may not trust robots.
 
Due to traditional approaches, there may be skepti-
cism toward innovations.

Theme 3. Specific opinions on assistant robots in 
obstetrics and neonatal care
Participants were asked, “What are your thoughts on the 
use of robots in obstetrics and neonatal care? Could they 
assist in neonatal care or the delivery room? What tasks 
would you expect them to perform?” Participants empha-
sized that obstetrics and neonatal units are highly sensi-
tive areas where establishing an emotional connection 
is essential. It was observed that 13 participants (25%) 
were either uncertain or had negative opinions regarding 
the use of assistant robots in these fields. However, the 
remaining participants generally stated that robots could 
be utilized for basic tasks in these areas.

The key themes derived from the responses can be 
summarized as follows:

Neonatal care
19% of participants stated that robots in neonatal care 
could contribute by monitoring infants’ vital signs, col-
lecting data records, preparing materials, and assisting in 
care procedures.

Robots could provide a great advantage in continu-
ously monitoring neonates.
 
Real-time monitoring of data, especially oxygen sat-
uration levels, could be highly beneficial.
 
Developing a facial recognition system to prevent 
infant mix-ups could be very useful.
I wouldn’t want a robot to perform neonatal injec-
tions, but it could be useful for monitoring vital 
signs.

Meanwhile, 27% of participants found the use of robots 
for neonatal care inappropriate.

I don’t see much benefit in obstetrics and neonatol-
ogy; these are more emotional clinical settings.
 
I think this should be one of the last areas where 
robots are used.
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The remaining participants either expressed uncertainty 
or did not provide an opinion on this matter.

Sensitivity of the unit and the need for emotional bonding
Some participants (22%) stated that obstetrics and neo-
natal units are highly sensitive areas. Additionally, they 
emphasized the necessity of emotional bonding in these 
departments.

Neonates have an extremely delicate structure, and 
their margin for error is minimal.
 
Families may not trust robots and may struggle to 
form an emotional connection; patients might not 
feel warmth from them.
 
I don’t see much benefit in obstetrics and neonatol-
ogy; these are more emotional clinical settings.

Suggested roles and responsibilities in obstetric care
25% of participants suggested that assistant robots in 
obstetric care could primarily be used for tasks such as 
material transport, vital sign monitoring, and general 
patient monitoring.

They could significantly speed up and streamline the 
material preparation process in the delivery room.
 
They could handle transporting materials, setting 
up tables, and measuring vital signs in the delivery 
room.
 
They could assist with fundus massage and Apgar 
assessment.

Mother-baby transfer
Sixteen participants (31%) stated that they did not find 
mother-baby transfer via robots safe or appropriate. 
Additionally, five participants expressed that while a 
robot could be used for maternal transfer, it would not be 
suitable for infants. Among those who supported robot-
assisted transfer, some emphasized that it should be con-
ducted under nurse supervision.

It might be suitable for maternal transfer, but could 
a hacker take control of the robot and abduct a 
baby? Alarm systems must be highly sensitive and 
monitored by cameras.
 
Why not, if it is safe? If it’s just about transporta-
tion, yes, but I believe healthcare personnel should 

accompany the process to manage potential compli-
cations.
 
Since the mother is an adult, there might not be an 
issue, but I don’t think a mechanical robot would be 
reliable for baby transfer.

Benefits of Preparing delivery room materials
All participants agreed that having an assistant robot pre-
pare materials during the delivery process would reduce 
the workload of midwives and nurses.

A significant portion of time in procedures is spent 
on material preparation. Saving this time allows 
nurses to focus directly on patient care.
 
During this time, the midwife or nurse could bet-
ter engage with the patient, providing both physical 
and psychological support, which would benefit the 
patient.

Performing pap smear procedures
A total of 26 participants (50%) stated that having an 
assistant robot perform pap smears would be positive or 
appropriate. The remaining participants expressed either 
negative opinions or uncertainty. Participants particu-
larly emphasized that patients might feel more comfort-
able with a robot due to privacy concerns.

It could be beneficial for privacy, making some 
women feel more at ease. As a result, earlier diagno-
ses could save more lives.
 
Since a robot would be performing the procedure, 
patients might feel less embarrassed and more com-
fortable, enhancing their sense of privacy.

Theme 4. Advantages and disadvantages of nurse 
assistant robots
Advantages
Upon examining participant responses, the advantages of 
nurse assistant robots were categorized under the follow-
ing main themes.

Reducing nurses’ workload by taking over routine tasks
Thirty-one participants (60%) stated that their workload 
would decrease due to the implementation of assistant 
robots. Examples of participant comments include:

Nurses’ workload will decrease. The nurse-to-patient 
ratio will improve with the use of robots. Simple pro-
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cedures such as measuring blood pressure and pulse 
may no longer require a nurse.
 
Devices capable of taking vital signs with high accu-
racy and self-charging can reduce nurses’ workload 
and alleviate congestion in clinical settings.

Enhancing patient safety by reducing error rates
Eight participants (15%) believed that the implemen-
tation of assistant robots would decrease error rates. 
Examples of participant statements include:

It helps prevent occupational accidents, saves time, 
and reduces nursing errors.
 
I believe it will reduce nurses’ workload and mini-
mize mistakes.
 
A high level of accuracy will reduce human-induced 
errors.

Improving the quality of care
Participants expressed that reducing nurses’ workload 
and saving time would ultimately enhance the quality of 
patient care. Ten participants (20%) believed that robotic 
assistance would provide advantages in this regard. 
Examples of participant statements include:

By reducing the workload of nurses in high-intensity 
units, they will be able to devote more attention and 
time to patients, leading to more efficient and high-
quality healthcare services. They will also have more 
opportunities for rest, enabling them to perform at a 
higher level.
 
Reducing the workload of nurses will shorten and 
accelerate care processes, making them more effi-
cient.

Disadvantages
An analysis of participant responses revealed several per-
ceived disadvantages of using assistant nursing robots, 
which were categorized under the following themes:

Lack of empathy (emotional connection) and communication 
barriers
Nine participants (17%) expressed concerns that robots 
would be unable to establish an emotional connection or 
demonstrate empathy toward patients, while four partici-
pants highlighted potential communication difficulties. 
Some participant statements included:

Since robots cannot engage in communication with 
patients, they may cause a disconnect, leading to 
patient dissatisfaction and challenges in care deliv-
ery.
 
Interacting with patients on an individual level and 
forming emotional bonds is essential. The idea of 
everything becoming robotic worries me.

Risk of reduced employment for healthcare workers
Ten participants (20%) expressed concerns that the need 
for human workers in healthcare might decrease due to 
the integration of nursing assistant robots. Some partici-
pant statements included:

The need for nurses will decrease.
 
Of course, as the demand for healthcare person-
nel decreases, significant gaps in the workforce may 
emerge.

Risk of technological and systemic errors
Fourteen participants (27%) expressed concerns regard-
ing potential mechanical, technical, and calibration-
related errors that could arise in the use of nursing 
assistant robots. Some of their statements include:

I believe that calibration errors and similar issues 
could pose serious risks.
 
The robot could malfunction or provide incorrect 
measurements.
 
There may be software problems or mechanical fail-
ures, and since daily workloads are scheduled based 
on its functioning, any malfunction could disrupt 
operations.

Conjoint analysis of the nursing assistant robot 
prototype
Various nursing assistant robot prototypes were concep-
tualized, including those designed for monitoring vital 
signs, performing invasive procedures, patient transport, 
mother-infant transfer, and conducting Pap smear tests. 
The participants’ primary preferences for these proto-
types are detailed below and summarized in Table 3.

VitalSense robot (vital signs monitoring robot)
Measurement Accuracy (%90–100): 92% of participants 
fully supported the accuracy level.
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Wireless Data Transmission: 75% of participants con-
sidered wireless data transmission appropriate.

Alarm System (Auditory and Visual): 80% of par-
ticipants deemed auditory and visual alarm systems 
necessary.

Self-Charging Capability: 65% of participants found 
this feature essential.

Mobility Capability: 70% of participants gave a positive 
rating for its movement ability.

InvaCare robot (invasive procedure robot)
Accuracy (95% Precision): 85% of participants found this 
level of precision necessary for invasive procedures.

Automatic Sterilization: 75% of participants considered 
automatic sterilization necessary.

Procedure Speed- Medium: 60% of participants found a 
moderate procedure speed appropriate.

Sealing of Contaminated Needles: 65% of participants 
found this feature crucial for infection control.

SafeTransfer robot (patient transport robot)
Carrying Capacity (120 kg): 70% of participants approved 
this capacity.

Mobility on Slopes: 65% of participants found the abil-
ity to move on inclined surfaces necessary.

Advanced Safety Sensors: 80% of participants consid-
ered advanced sensors essential for patient safety.

Autonomous Navigation: 75% of participants found 
autonomous navigation necessary.

Moderate Speed: 55% of participants considered mod-
erate speed optimal for ensuring safe transport.

Mother-baby transfer robot
Face Recognition for Mother-Baby Matching: 90% of 
participants deemed this feature necessary to prevent 
misidentification.

Accuracy (95% Precision): 85% of participants found 
high accuracy essential.

Visual and Audio Guidance (Simple Instructions): 70% 
of participants considered this feature necessary.

Moderate Speed: 60% of participants found moderate 
speed appropriate.

Pap smear collection robot
Accuracy (95% Precision): 80% of participants considered 
this accuracy rate necessary.

Visual and Audio Guidance (Simple Instructions): 
75% of participants deemed visual and audio guidance 
essential.

Moderate Speed: 65% of participants approved a mod-
erate procedure speed.

The most expected features in assistant robots can be 
summarized as follows:

1.	 Accuracy and Precision: Robots operating with a 95% 
accuracy rate were found to be particularly crucial 
for invasive procedures and facial recognition tasks.

2.	 Data Transµission and Alarµ Systeµs: Wireless data 
transµission and audio-visual alarµ systeµs stand out 

Table 3  Summary of conjoint analysis
Robot Type Feature Par-

ticipant 
Rate (%)

Key Feedback

VitalSense Robot Data Transmission: Wireless 75 “Wireless data transmission minimizes connection issues with devices.”
Alarm System: Audible and Visual 80 “This system is crucial to capture nurses’ attention.”
Self-Charging Capability 65 “A self-charging robot is a major advantage during peak hours.”
Mobility 70 “Easy access to patient rooms is a significant convenience.”

InvaCare Robot Accuracy: 95% Precision 85 “There should be no margin for error in invasive procedures.”
Sterilization: Automatic 75 “Automatic sterilization increases safety.”
Processing Speed: Medium 60 “Rather than being too fast, it is more important to be accurate and 

reliable.”
Closing Contaminated Needle 
Caps

65 “This small detail can significantly reduce infection risks.”

SafeTransfer Robot Carrying Capacity: 120 kg 70 “It is critical that the robot safely transports patients of different weights.”
Mobility: Light Incline Capability 65 “The robot should be able to navigate different floor surfaces in the 

hospital.”
Safety Sensors: Advanced 80 “Sensors must work effectively to prevent collisions.”
Navigation Feature: Autonomous 75 “A robot that determines its own route provides great convenience.”

Mother-Baby Transfer Robot Facial Recognition System 90 “Ensuring correct matching of babies with their mothers is a crucial 
detail.”

Accuracy: 95% Precision 85 “Misidentifications are unacceptable.”
Pap Smear Collection Robot Accuracy: 95% Precision 80 “A highly precise robot enhances patient safety.”

Processing Speed: Medium 65 “Excessively fast procedures may cause discomfort.”
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as features that enhance patient safety and streaµline 
workflows. These features are critical for patient 
µonitoring and rapid response in eµergencies.

3.	 Security Sensors and Navigation Capability: 
Advanced sensors and autonoµous navigation 
capabilities have been prioritized in robots designed 
for patient transportation and µobility. Enhancing 
these features is essential for iµproving patient safety 
and preventing potential collisions.

4.	 Visual and Audio Guidance: Siµple and 
coµprehensible guidance systeµs were preferred for 
providing a user-friendly experience. These features 
can facilitate coµµunication between patients and 
healthcare personnel, µaking processes µore efficient.

5.	 Speed and Carrying Capacity: Robots operating at 
a µoderate speed can offer effective perforµance 
without coµproµising safety. A high carrying capacity 
of around 120 kg was preferred in patient transfer 
robots.

6.	 Self-Charging Capability: Ensuring continuous 
operation of robots was seen as a significant 
advantage. This feature is essential for enhancing 
patient safety and reducing the workload of 
healthcare personnel across all robot types.

The detailed Conjoint analysis of different robot types 
has revealed that each has its own advantages and disad-
vantages. Particularly, VitalSense Robot and SafeTransfer 
Robot stand out in terms of patient safety and functional-
ity. However, user feedback must be integrated into the 
design of each robot, and security systems should be fur-
ther developed. This analysis provides essential guidance 
for the advancement of nurse assistant robot designs.

Artificial intelligence anxiety scale statistics
The overall mean score was found to be 87.6 (Total score 
range: 21–105, SD: 8.5) (Table  4). The mean scores for 
the subdimensions were as follows: Learning Dimen-
sion: Mean = 21.4 (SD = 3.2), Job Transition Dimen-
sion: Mean = 22.1 (SD = 2.8), Socio-Technical Blindness 
Dimension: Mean = 24.5 (SD = 3.0), and AI Structuring 
Dimension: Mean = 19.6 (SD = 3.1).

According to the AI Anxiety Scale results, the general 
anxiety level among participants is at a moderate-high 
level (87.6). In particular, the Socio-Technical Blind-
ness and Job Transition subscales have higher means 
compared to other subdimensions. This indicates that 

participants are more concerned about the social and 
occupational impacts of AI technologies.

Interpretations of anxiety levels

1.	 Learning Dimension: Participants generally report 
low to moderate anxiety levels regarding learning AI 
technologies, suggesting a positive inclination toward 
adapting to technological innovations.

2.	 Job Transition Dimension: The moderate-high 
anxiety scores reflect uncertainty among participants 
about how AI might transform or replace their 
professional roles.

3.	 Socio-Technical Blindness Dimension: The high 
anxiety in this subdimension highlights concerns 
regarding the societal impact of technology and its 
potential to become uncontrollable.

4.	 AI Structuring Dimension: Concerns about AI’s 
design and decision-making processes remain at a 
moderate level.

Overall assessment

 	• Highest Areas of Anxiety: Socio-technical blindness 
and job transition concerns.

 	• Lowest Areas of Anxiety: Learning and AI 
structuring-related technical aspects.

These findings suggest that a sensitive and supportive 
approach should be developed for integrating AI tech-
nologies into society. Enhanced education, awareness 
programs, and transparency in AI systems could help 
mitigate these concerns.

Relationship between demographic characteristics and 
anxiety levels
In this analysis, the effects of demographic characteris-
tics (age, years of experience, and educational level) on 
the AI Anxiety Scale total score and its subdimensions 
were evaluated using Pearson correlation tests. The rela-
tionships between demographic variables and AI Anxiety 
Scale scores were analyzed as follows: (Table 5)

1.	 Relationship Between Age and AI Anxiety Scale:

 	• No significant relationship was found between age 
and the overall anxiety score (p > 0.05).

Table 4  Anxiety scale statistics
Statistic Overall mean Standard deviation Learning mean (SD) Job transition mean 

(SD)
Socio-technical blind-
ness mean (SD)

AI struc-
turing 
mean 
(SD)

Anxiety Scale Score 87.6 8.5 21.4 (3.2) 22.1 (2.8) 24.5 (3.0) 19.6 (3.1)
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 	• When analyzing subdimensions, a weak positive 
relationship was observed between age and the 
Learning Dimension (r = 0.22, p < 0.05), indicating 
that as age increases, concerns about learning AI 
technology slightly rise.

2.	 Relationship Between Years of Experience and AI 
Anxiety Scale:

 	• A significant negative relationship was found 
between years of experience and the Socio-
Technical Blindness subdimension (r = -0.35, 
p < 0.01), suggesting that as professional 
experience increases, concerns about the social 
implications of AI decrease.

 	• A weak negative correlation was also found 
between overall anxiety score and years of 
experience (r = -0.28, p < 0.05), indicating that 
those with more experience tend to have lower 
overall AI-related anxiety.

3.	 Relationship Between Education Level and AI 
Anxiety Scale:

 	• A weak negative correlation was found between 
education level and overall anxiety score (r = 
-0.30, p < 0.05), suggesting that higher education 
levels are associated with lower AI-related anxiety.

 	• A weak negative relationship was also detected 
between education level and the Socio-Technical 
Blindness subdimension (r = -0.25, p < 0.05), 
indicating that individuals with higher education 
levels are less concerned about AI’s social impacts 
and uncontrollable nature.

These analyses reveal that the effects of demographic fac-
tors on the AI Anxiety Scale vary across subdimensions.

As years of professional experience increase, a signifi-
cant decrease in anxiety levels, particularly in the Socio-
Technical Blindness subdimension, has been observed (r 
= -0.35, p < 0.01). This suggests that as individuals gain 
experience, their adaptation to technological innovations 
improves, leading to reduced anxiety.

Similarly, individuals with higher levels of education 
have been found to exhibit lower overall anxiety levels 
(r = -0.30, p < 0.05) as well as lower anxiety in the Socio-
Technical Blindness subdimension (r = -0.25, p < 0.05). 
This indicates that education plays a supportive role in 
understanding and accepting technology.

While no significant relationship was found between 
age and overall anxiety, a slight increase in anxiety 
within the Learning subdimension was observed as age 
increased (r = 0.22, p < 0.05), suggesting that age may con-
tribute to concerns related to learning new technologies.

These findings highlight the anxiety-reducing effects 
of experience and education, while also indicating that 
age may be a critical factor in adapting to technological 
innovations.

Discussion
The findings of this study reveal that nurses have both 
positive and negative attitudes, as well as concerns, 
regarding the adoption of nurse assistant robots in 
obstetrics and neonatal care. The conjoint analysis indi-
cated that nurses prioritized specific features in robot 
designs, such as 95% accuracy, autonomous navigation, 
moderate speed, and mobility capabilities. Similarly, a 
study using the conjoint method with nurses also found 
workplace safety to be an important factor [18]. However, 
in the same study, the learning capability of the robot was 
identified as the most critical factor [18], a dimension not 
investigated in our study.

Our conjoint findings, particularly the demand for 
autonomous navigation, reflect expectations for indepen-
dent technology operation while maintaining high accu-
racy standards. A meta-analysis examining 39 developing 
robotic systems identified key functionalities, includ-
ing data processing, assistance in daily living activities, 
transportation tasks, telepresence and communication, 
monitoring, security, and navigation [23]. These find-
ings suggest that nurses’ expectations align with ongoing 
technological advancements.

The AI Anxiety Scale results revealed moderate-to-high 
levels of anxiety among nurses regarding AI implemen-
tation in healthcare. The primary sources of this anxiety 
were concerns over job displacement and socio-techni-
cal blindness. Similar concerns regarding automation’s 

Table 5  Relationship between AI anxiety scale and demographic variables
Demographic 
variable

Overall anxiety 
score

Learning dimen-
sion (r)

Job transition dimension (r) Socio-technical 
blindness dimen-
sion (r)

AI structuring 
dimension (r)

Age No significant rela-
tionship (p > 0.05)

0.22 (p < 0.05) No significant relationship 
(p > 0.05)

No significant rela-
tionship (p > 0.05)

No significant rela-
tionship (p > 0.05)

Years of Experience -0.28 (p < 0.05) No significant rela-
tionship (p > 0.05)

No significant relationship 
(p > 0.05)

-0.35 (p < 0.01) No significant rela-
tionship (p > 0.05)

Education Level -0.30 (p < 0.05) No significant rela-
tionship (p > 0.05)

No significant relationship 
(p > 0.05)

-0.25 (p < 0.05) No significant rela-
tionship (p > 0.05)
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impact on traditional job roles and responsibilities have 
been observed in other studies [18, 24]. On one study, 
nurses who feared robots would take over their core 
competencies rejected robots with self-learning capabili-
ties [18]. Another study involving 67 nurses who watched 
a prototype robot video found that participants explicitly 
expressed fears that the system could negatively impact 
staffing ratios [24]. The qualitative findings of our study 
similarly demonstrated that nurses openly expressed con-
cerns about job displacement. Our study also observed 
that prior exposure to AI technologies reduced anxiety, 
suggesting that education and familiarity can mitigate 
these concerns. Another study similarly found gener-
ally positive attitudes toward robotic technology adop-
tion, but also highlighted skepticism, emphasizing that 
addressing these concerns is crucial for the future of AI 
and well-designed robots [25].

The qualitative data in our study demonstrated that 
nurses acknowledged the potential benefits of robot 
assistants in reducing workload, improving patient safety, 
and standardizing care processes. These findings align 
with previous research demonstrating that robotic auto-
mation enhances operational efficiency and clinical out-
comes in healthcare [24–28]. Research on nurse assistant 
robots in Turkey remains limited. One study similarly 
found that nurses perceived robots as reducing their 
workload [29]. The high nurse-to-patient ratio and work-
load burden in Turkey [30–32] may contribute to the 
prioritization of this perspective regarding robot adop-
tion in healthcare. Additionally, our findings emphasize 
the need to prioritize sterilization, data transmission, and 
patient safety in nurse assistant robot design, especially 
in obstetrics and neonatal care, where precision is critical 
for nurse acceptance and patient trust.

The negative perceptions identified in our qualita-
tive analysis include technical/systematic issues, loss 
of emotional connection with patients, and adaptation 
challenges to robotic systems. Our findings particularly 
emphasized that obstetrics and neonatal care are highly 
sensitive units requiring not only exceptional precision 
but also empathy. These concerns underscore the need 
for a balanced approach when integrating technology 
into areas where empathy and personal interaction are 
critical. Few studies on hospital robotics have explored 
the emotional dimension of patient care [33]. Another 
study also found that nurses emphasized the importance 
of communication in robotic healthcare assistants [18]. 
The nurses in our study expressed uncertainty regard-
ing the scope of robots’ capabilities, as well as concerns 
about potential system failures and the inherent lack of 
human intuition in robotic decision-making. Ethical con-
cerns regarding robotic task definitions, potential errors, 
and accountability have been extensively debated in vari-
ous articles [34–36].

Strengths and limitations
This study provides pioneering insights into an emerg-
ing and timely topic, offering a foundational understand-
ing of nurses’ perspectives on assistant nurse robots in 
obstetrics and neonatal care. As one of the early studies 
in this field, it contributes to shaping future research and 
practice.

However, a limitation of this study is the sample size, as 
a larger and more diverse group of nurses could further 
enhance the generalizability of the findings. Addition-
ally, while this study evaluates nurses’ expectations and 
concerns, future studies should focus on collecting feed-
back after an actual robotic prototype is implemented in 
clinical practice, as real-world interactions may provide 
deeper insights into usability and acceptance.

Conclusion and recommendations
Robot nurse technology, despite still being in its early 
stages of development, holds the potential to revolution-
ize the healthcare sector. This study highlights the per-
spectives of nurses, providing valuable insights for future 
implementations. Participants emphasized the benefits of 
robot nurses in reducing error rates, improving patient 
safety, and alleviating workload. However, concerns 
regarding technical/systemic issues, sterilization capac-
ity, and job displacement were also prominent.

The use of assistant robots in obstetrics and neona-
tal units was perceived cautiously by participants, who 
described these areas as “sensitive units” and suggested 
more limited applications. They considered robot assis-
tance beneficial for material preparation, transport, and 
vital sign monitoring within delivery and neonatal units. 
Since Pap smear procedures are routine screenings for 
women, participants were asked about their perspectives 
on this application. The responses indicated that robots 
might be preferred by patients due to privacy concerns 
and feelings of embarrassment.

The most frequently mentioned concern among nurses 
was the absence of human touch in robot-assisted care. 
Participants highlighted the lack of empathy and emo-
tional interaction in robotic systems and expressed 
concerns about potential communication challenges. 
Additionally, the risks of technical and systemic failures 
were noted as significant disadvantages.

As robot nurse technology advances, further develop-
ments in algorithmic precision, human-robot interaction 
sensitivity, and customizable features are expected. There 
is growing interest in the integration of robot nurses into 
healthcare services, reflecting ongoing technological 
advancements in the field. This study serves as a roadmap 
by capturing nurses’ insights and expectations during this 
transformation process.

The information gathered from nurses’ viewpoints 
is crucial for optimizing the application of robotic 
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technologies in healthcare and fostering broader 
acceptance.

Recommendations

 	• Enhancing Human-Robot Interaction: Given the 
concerns regarding the lack of empathy, efforts 
should focus on developing more intuitive and 
responsive interaction systems to support healthcare 
professionals in patient-centered care.

 	• Improving Technical Reliability: Addressing concerns 
related to technical malfunctions and system failures 
is essential. Ensuring robust error-detection and 
fail-safe mechanisms in robot designs will improve 
reliability.

 	• Customized Application in Sensitive Units: 
Considering the cautious stance towards robot 
usage in obstetrics and neonatal units, implementing 
limited but effective functionalities, such as 
monitoring vital signs and assisting with material 
preparation, would be beneficial.

 	• Training and Familiarization Programs: The study 
suggests that prior exposure to AI technologies 
reduces anxiety levels. Structured training programs 
for healthcare professionals can facilitate smoother 
adoption and reduce resistance.

 	• Ethical Considerations and Policy Development: 
Ethical concerns, particularly regarding job 
displacement and accountability in decision-
making, must be systematically addressed. Clear 
policies should be established to define the role and 
limitations of robot nurses in clinical practice.

However, addressing nurses’ concerns and integrating 
their preferences into design processes will be critical 
for successful implementation. This study contributes 
to developing user-friendly, effective, and sustainable 
robotic solutions tailored for the healthcare sector.

Abbreviation
AIAS	� Artificial Intelligence Anxiety Scale
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