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ABSTRACT Objective: This study aims to examine the influence of sur-
gical patients’ and caregivers’ general attitudes toward artificial intelli-
gence (Al) on their perceptions of Al-assisted healthcare. Material and
Methods: A cross-sectional descriptive study was conducted with 450 par-
ticipants (240 patients and 210 caregivers) in the surgical clinics of a uni-
versity hospital. Data were collected face-to-face between August-
December 2024 using the Sociodemographic Characteristics Form, the
Opinion Questionnaire on Al-Assisted Healthcare, and the General Atti-
tudes Towards Al Scale. Descriptive statistics, chi-square analysis, one-
way analysis of variance, and multivariate linear regression analysis were
employed for data analysis. Results: A total of 62.91% of patients and
63.8% of caregivers expressed concerns about Al-based robotic surgeons
operating without human intervention. Additionally, 54.5% of patients and
48.5% of caregivers did not want Al-based robotic nurses to perform self-
care tasks. 51.6% of patients and 55.2% of caregivers reported that they
did not find Al-based robot nurses trustworthy; 52.9% of patients and
52.3% of caregivers reported that they were concerned about Al-based
robot nurses assisting surgery in the operating room. Regression analysis
indicated that patients’ positive attitudes and education levels accounted
for 18% of their views on Al-based healthcare services, while caregivers’
attitudes, gender, and education levels explained 25%. Male caregivers
demonstrated greater acceptance and trust in Al technologies. Conclusion:
Both patients and caregivers expressed reservations about Al-assisted
healthcare services, emphasizing the importance of human interaction in
medical settings. Enhancing education and awareness of AI’s potential ben-
efits may support the seamless integration of these technologies within a pa-
tient-centered framework.

Keywords: Artificial intelligence; nursing;
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OZET Amag: Bu galisma, cerrahi hastalarinin ve bakim verenlerinin yapay
zekdya (YZ) yonelik genel tutumlariin yapay destekli saglik hizmet algi-
lart Gizerindeki etkisini incelemeyi amaglamaktadir. Gere¢ ve Yontemler:
Arastirma kesitsel ve tanimlayici tipte olup, bir iiniversite hastanesinin cer-
rahi kliniklerindeki 450 (240-hasta ve 210-bakim veren) katilimci ile ya-
pildi. Veriler, Sosyodemografik Ozellikler Formu, Yapay Zeka Destekli
Saglik Hizmetleri Hakkinda Goriis Anketi ve Yapay Zekdya Yo6nelik Genel
Tutumlar Olgegi ile yiiz yiize Agustos-Aralik 2024 tarihleri arasinda top-
land1. Veri analizinde tamimlayicr istatistikler, ki-kare analizi, tek yonlii var-
yans analizi ve ¢ok degiskenli dogrusal regresyon analizi kullanildi.
Bulgular: Hastalarin %62.91°1; hasta yakinlarmimn %63,8’i insan miidaha-
lesi olmadan ¢alisan YZ tabanli robot cerrahlar konusunda endise duymak-
taydi. Hastalarin %54,5’i bakim verenlerin %48,5’si YZ tabanli robot
hemsirelerin 6z bakim ihtiyaclarimni karsilamasini istememistir. Hastalarin
%51,6s1 ve bakim verenlerin %55,2’si YZ tabanli robot hemsireleri giive-
nilir bulmadiklarini; hastalarin %52,9’u, bakim verenlerin %52,3’{i ameli-
yathanede ameliyata yardimci olan YZ tabanli robot hemsireler konusunda
endiseli oldugunu bildirmistir. Regresyon analizi, hastalarin olumlu tutum-
larinin ve egitim seviyelerinin YZ destekli saglik hizmetleri hakkindaki go-
rislerinin - %18’ini  agikladigini, bakim verenlerin tutumlarinin,
cinsiyetlerinin ve egitimlerinin ise %25’ini a¢ikladigini ortaya koymustur.
Erkek bakim verenlerin YZ teknolojilerini kabullenme ve bu teknolojilere
glivenme diizeylerinin daha yiiksek oldugu saptandi. Sonu¢: Hem hastalar
hem bakim verenler YZ destekli saglik hizmetlerine yonelik olumsuz dii-
stincelere sahiptir. Ozellikle saglik uygulamalarinda insan etkilesiminin éne-
mini vurgulamislardir. YZ’ nin potansiyel faydalar1 konusunda egitim ve
farkindaligin artirilmasi, hasta odakli bir yaklagim benimsenerek bu tekno-
lojilerin daha uyumlu bir sekilde uygulanmasina yardimer olabilir.

Anahtar Kelimeler: Yapay zeka; hemsirelik;
cerrahi; robotlar; saglik hizmetleri
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In recent years, rapid technological advance-
ments have profoundly transformed diagnostic and
treatment services.! Artificial Intelligence (AI) appli-
cations provide innovative solutions to the healthcare
sector by assisting professionals with diagnosis and
examination recommendations.>* AI’s growing sig-
nificance in healthcare stems from its capabilities in
big data analysis, decision-making, and operational
efficiency, all of which positively impact patient out-
comes.’ A review of'the literature reveals both posi-
tive and negative perspectives regarding Al’s role in

healthcare.>*

8 Much of the existing research has fo-
cused on healthcare professionals and medical stu-
dents, particularly in radiology.®*® However, limited
studies have examined patients’ perspectives on Al.
One study on neurosurgery patients found that most
patients and caregivers accepted Al’s potential role
in neurosurgery.’ Another study reported that 55% of
patients (n=145) were uncomfortable with automated
robotic surgery, while 94% expressed willingness to
pay for an Al-driven application to review their med-
ical imaging.'’

Despite the growing interest in Al application
within nursing, high-quality publications in this area
remain scarce.'! Nurses play a critical role in patient
care, and necessitating adaptation to technological
advancements.'> Al supports nursing by enhancing
real-time decision-making, reducing administrative
workload, and improving patient data management.'?
However, studies on Al’s applications in nursing prac-
tice remain insufficient. A systematic review high-
lighted AI’s potential in various nursing domains,
including documentation, formulation of nursing di-
agnoses and care plans, patient monitoring, predictive
analytics for patient care, and wound management.'*!>

The increasing integration of Al in healthcare
presents both opportunities and challenges. However,
most studies have focused on the perspectives of
healthcare professionals rather than those of patients
and caregivers.>*!*!1® Understanding patients’ views
on the use of their health data in Al research is cru-
cial for the successful implementation of Al-driven
healthcare services. Although some studies have ex-
plored Al in surgical settings, there is a lack of re-
search on
perspectives on Al-enabled nursing systems A litera-

surgical patients’ and caregivers’
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ture review found that while there are studies on the
use of Al in healthcare services for surgical patients
and their caregivers, no studies examine their views
on using Al-enabled systems in nursing practice.**'*
This study aims to fill this gap by investigating the
attitudes of surgical patients and their caregivers to-
ward Al-assisted healthcare. The findings will con-
tribute to understanding the factors influencing
acceptance or rejection of Al-based systems in med-
ical settings, thereby supporting the development of
patient-centered Al applications

Research Questions

1. What are the perceptions of surgical patients
and caregivers regarding Al-supported healthcare ser-
vices?

2. What are the attitudes of surgical patients and
caregivers toward Al?

3. What factors predict the perceptions of surgi-
cal patients and caregivers regarding Al-supported
healthcare services?

I MATERIAL AND METHODS
DESIGN AND PURPOSE

This study employed a descriptive and cross-sectional
research design to examine the impact of surgical pa-
tients’ and caregivers’ general attitudes toward Al on
their perceptions of Al-supported healthcare services.

PARTICIPANTS AND SETTING

The study was conducted with patients and their care-
givers who stayed for at least one day in the surgical
clinics (general surgery, cardiovascular surgery, neu-
rosurgery, urology, and orthopedics and traumatol-
ogy) of a university hospital. A total of 450
individuals (240 patients and 210 caregivers) who
met the inclusion criteria participated.

At the end of the study, a power analysis was
conducted using the G-Power 3.1 program (Heinrich
Heine University Diisseldorf, Almanya), based on the
positive attitudes sub-dimension of the Al Attitude
Scale. The effect size was calculated as 0.80, and the
power of the sample was determined to be 0.99.

Inclusion Criteria for Patients: Being over 18
years or older, being literate, possessing a communi-
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cation device with internet access, hospitalized for at
least one day in the surgical clinic.

Inclusion Criteria for Caregivers Being Over:
18 years or older, being literate, possessing a com-
munication device with internet access, providing
care for a patient hospitalized for at least one day in
a surgical clinic, no hearing or perceptual impair-
ments, no psychiatric diagnosis.

Exclusion Criteria for Patients: Unable to pro-
vide informed consent, undergoing outpatient
surgery, having a severe visual or auditory impair-
ment that prevents communication

Exclusion Criteria for Caregivers: Unable to
provide informed consent, caring for a patient under-
going outpatient surgery, having severe visual or au-
ditory impairment that prevents communication

DATA COLLECTION

Data were collected through face-to-face interviews
conducted between August-December 2024. Three data
collection tools were used: a Sociodemographic and
Clinical Characteristics Form, an Opinion Survey on
Al-supported Healthcare Services, and the General At-
titudes Toward Artificial Intelligence Scale (GAAIS).

Sociodemographic-Clinical Characteristics
Form: The Sociodemographic and Clinical Charac-
teristics Form, developed by the researchers, con-
sisted of 17 questions assessing participants’
demographic details, the type of surgical procedure
performed, the surgical clinic where the patient was
hospitalized, the patient’s current health stage, age,
gender, education level, frequency and purpose of in-
ternet use, and Al usage pattern.!>46

Opinion Survey on AI-Supported Healthcare
Services: The Opinion Survey on Al-Supported
Healthcare Services was created based on a review
of the literature and contained 11 questions explor-
ing participants’ views on Al-based surgeries and Al-
assisted robotic nurses in healthcare. Responses were
categorized as “Yes”, “No”, or “Undecided”.”'*!” To
ensure the validity of this survey, it was reviewed by
three experts in surgical nursing, and their agreement
was analyzed using Fleiss” Kappa analysis, which
yielded a Kappa value of 0.738 (p<0.001), indicating
very good agreement among the experts.'®
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General Attitudes Toward Artificial Intelli-
gence Scale: The GAAIS, developed by Schepman
and Rodway, was used to measure individuals’ gen-
eral attitudes toward AL'" This scale consists of 20
items, with 12 positive statements and 8 negative
statements, rated on a 5-point Likert scale ranging
from 1 (Strongly Disagree) to 5 (Strongly Agree).
The scale has demonstrated good internal consistency
reliability, with a Cronbach’s Alpha of 0.88 for pos-
itive GAALIS and 0.83 for Negative GAAIS.! In 2022,
Kaya and colleagues conducted the Turkish validity
and reliability study of the scale. Scores for positive
attitudes toward Al range from 12 to 60, while nega-
tive attitudes toward Al range from 8 to 40. Permis-
sion to use the scale was obtained.?’ In the present
study, Cronbach’s Alpha coefficients were calculated
as 0.91 for the positive attitude sub-dimension and
0.85 for the negative attitude sub-dimension, con-
firming high reliability.

DATAANALYSIS

Statistical analyses were conducted using IBM SPSS
Statistics 24.0 (IBM Corporation, Armonk, USA).
Descriptive statistics, including frequency and per-
centage distributions, were used to summarize so-
ciodemographic The
distribution of data was assessed using the Kol-

characteristics. normal
mogorov-Smirnov test, and Skewness-Kurtosis val-
ues. A p value of less than 0.05 was considered
statistically significant. Depending on whether the
data followed a normal distribution, both parametric
and non-parametric tests were employed for analy-
sis. Differences in mean scores based on sociodemo-
graphic and clinical variables were assessed using
descriptive statistics, chi-square analysis, one-way
analysis of variance, and multivariate linear regres-
sion analysis. Additionally, multivariate linear re-
gression analysis was performed to identify factors
influencing perceptions of Al-supported healthcare
services among surgical patients and caregivers.

ETHICAL CONSIDERATIONS

Prior to conducting the research, the necessary per-
missions were obtained from the tertiary hospital
where the research was conducted. Ethical approval
was granted by the Dokuz Eyliil University’s Non-
Interventional Clinical Research Ethics Committee
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(date: July 17,2024, no: 2024/25-06). All participants
were informed about the study, and their written and
verbal informed consent was obtained before partic-
ipation. The research was conducted in accordance
with the Declaration of Helsinki principles.

I RESULTS

This study examined the sociodemographic charac-
teristics and opinions on Al-supported healthcare ser-
vices among 450 participants (240 patients and 210
caregivers). The proportion of male patients was
57.5%, while 57.1% of the caregivers were female.
While 66.2% of the patients were unemployed,
50.5% of caregivers were employed. Regarding edu-
cation levels, 39.6% of patients had completed pri-
mary school, whereas 38.1% of caregivers were
university graduates. The majority of both groups pri-
marily used the internet for social media (66.6% of
patients and 70.0% of caregivers). Al usage was re-
ported by 22.0% of patients and 28.5% of caregivers.
The primary reason for using health-related Al was to
obtain information about surgical procedures, both
before hospitalization (16.2% of patients, 12.8% of
caregivers) and during hospitalization (12.5% of pa-
tients, 8.5% of caregivers) (Table 1).

Among patients, 62.9% expressed concern that
Al-based robotic surgeons could operate without
human intervention, while 52.9% were uneasy about
robotic nurses assisting in surgeries. Additionally,
54.5% felt uncomfortable with Al managing their
self-care needs, and 49.5% were uneasy about Al
handling communication. Patients also reported dis-
comfort with technical procedures performed by Al-
based robots, including intravenous medication
preparation (59.1%), medication administration
(64.5%), and intravenous line insertion (67.5%). Fur-
thermore, 17.0% of patients distrusted the reliability
of Al nurses, and 49.5% believed that Al implemen-
tation would lead to higher healthcare costs. Addi-
tionally, 37.0% of patients remained undecided about
the use of Al in Tiirkiye over the next 5 years.

Among caregivers, 63.8% were uncomfortable
with robot surgeons performing surgery, 52.3% were
uneasy with robot nurses assisting in surgeries, and
48.5% expressed discomfort with Al handling self-
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TABLE 1: Characteristics of surgical patients and caregivers
(n=450)
Surgical patients  Caregivers  Test statistics
(n=240)n (%)  (n=210)n (%)  p value
Gender
Female 102 (45.5) 120 (57.14) X?=9.60
Male 138 (57.5) 90 (42.86) p=0.002
Working status
Working 81(33.75) 104 (5047)  Xe=11.51
Not working 159 (66.25) 106 (49.53) p=0.001
Education
Primary education 95 (39.58) 56 (26.66) X2=9.90
High school 80 (33.33) 74 (35.23) p=0.007
University 65 (27.09) 80 (38.11)
Internet usage time/day
0-60 min 92 (38.33) 61(29.04) X2=12.47
61-120 min 70 (29.16) 49 (23.33) p=0.01
121-180 min 43 (17.91) 57 (27.14)
181-240 min 23(9.58) 22 (10.47)
Over 240 min 12 (5.00) 21(10.00)
Purpose of internet use*
Social media 160 (66.66) 147 (70.00)
Playing games 43 (17.91) 43 (20.47)
Shopping 48 (20.00) 71(33.80)
Obtaining information 128 (53.33) 126 (60.00)
Other** 26 (10.83) 31(14.76)
Having knowledge about Al
Yes 123 (51.25) 127 (60.47) X2=3.86
No 117 (48.75) 83 (39.53) p=0.04
Use of Al in daily life
Yes 53 (22.08) 60 (28.58)
No 187 (77.92) 150 (71.42)
Use of health-related Al in the hospital
Yes 42 (17.50) 27 (12.85) X?=1.86
No 198 (82.50) 183 (87.15) p=0.19
Reasons for using health-related Al in hospital*
Nutrition 11 (4.58) 14 (6.66)
Medicines 26 (10.83) 15 (7.14)
Surgery 30 (12.50) 18 (8.57)
Users of health-related Al prior to hospitalization
Yes 55 (22.92) 47 (22.39) X?=0.18
No 185 (77.08) 163 (77.61) p=0.91
Reasons to use health-related Al before hospitalization
Nutrition 22(9.16) 22(10.47)
Medicines 36 (15.00) 22(10.47)
Surgery 39 (16.25) 27 (12.85)

*More than one answer was given; **Other: work, communication.
Al: Artificial intelligence; X% chi-square test

care needs. Only 4.7% were concerned about Al
managing communication. Similar to patients, care-
givers were reluctant to accept Al-based robots per-
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forming intravenous medication preparation (60.0%),
medication administration (65.2%), and intravenous
line insertion (67.6%). A total of 55.2% of caregivers
expressed doubts regarding the reliability of robot

nurses, and 42.8% believed that healthcare costs
would increase. Additionally, 26.1% of caregivers re-
mained undecided about Al use in Tiirkiye within the
next 5 years (Table 2).

TABLE 2: Opinions of surgical patients and caregivers on the use of artificial intelligence-based robots in health services

Surgical patients (n=240) n (%)

Caregivers (n=210) n (%) Test statistics p value

2. 1 am not worried about Al-based robot nurses assisting surgery in the operating room

Yes 63 (26.25)
No 127 (52.91)
Undecided 50 (20.84)

4. 1do not feel uncomfortable when Al-based robot nurses communicate with me.

Yes 85 (35.41)
No 119 (49.58)
Undecided 36 (15.01)

6. It does not bother me if Al-based robot nurses administer my medication.
Yes 58 (24.16)

No 155 (64.58)

Undecided 27 (11.26)

8. It wouldn't bother me if Al-based robot nurses had vascular access.
Yes 40 (16.64)
No 162 (67.50)
Undecided 38 (15.83)

10. | think Al will increase my healthcare costs.
Yes 119 (49.58)
No 46 (19.16)
Undecided 75 (31.26)

72 (34.28)
110 (52.38)
28 (13.34)

74 (35.23)
115 (54.77)
21 (10.00)

52 (24.76)
137 (65.24)
21 (10.00)

41(19.52)
142 (67.61)
27 (12.87)

90 (42.86)
52 (24.76)
68 (32.38)

Al: Artificial intelligence; X2 chi-square test
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No statistically significant difference was found
between the positive (t=-0.03, p=0.42) and negative
(t=-0.01, p=0.99) attitudes of patients and caregivers
toward Al. Among patients, employment status, ed-
ucation level, Al awareness, and daily Al usage were
associated with positive attitudes toward Al. Em-
ployed patients exhibited more positive attitudes than
unemployed patients (p=0.006). Additionally, as edu-
cation level increased, positive attitudes also increased
(p<0.001). Patients who were aware of Al and used Al
daily exhibited more positive attitudes (p<0.01). Sim-
ilarly, among caregivers, a significant relationship was
found between education level, Al awareness, daily Al
usage, and positive attitudes (p<0.001). University
graduates exhibited more positive attitudes than pri-
mary school graduates, and caregivers who used Al
daily and were aware of Al demonstrated higher ac-
ceptance of Al (p<0.01) (Table 3).

Regression analysis indicated that patients’ pos-
itive attitudes toward Al, negative attitudes, and ed-

ucation level accounted for 18% of their perceptions
of Al-supported healthcare services. Among these
factors, positive attitudes had the strongest influence.
In contrast, for caregivers, positive attitudes, nega-
tive attitudes, and gender collectively explained 25%
of their perceptions of Al-supported healthcare ser-
vices. Notably, gender differences were statistically
significant, with male caregivers exhibiting a greater
tendency to accept Al (Table 4).

I DISCUSSION

This study evaluated the attitudes of surgical patients
and caregivers toward Al-supported healthcare ser-
vices. The findings indicated that 62.9% of patients
were apprehensive about Al-based robotic surgeons
performing surgeries independently, while 52.9% ex-
pressed similar concerns regarding robotic nurses as-
sisting in surgeries. While previous literature has
documented concerns about robotic surgeons, no
studies have specifically examined apprehensions re-

TABLE 3: Attitudes of surgical patients and caregivers towards Al (n=450)
Surgical Patients (n=240) Caregivers (n=210)
Positive attitudes Negative attitudes Positive attitudes Negative attitudes
X£SD X£SD X+SD X£SD

Gender

Female 33.16+12.02 23.3547.15 34.03+13.49 23.09+8.28

Male 34.54+12.27 23.2748.29 36.18+14.62 23.60+8.21

Test statistics p value =-0.86 p=0.38 t=0.07, p=0.93 =-1.10, p=0.27 =-0.43, p=0.66
Employment status

Employee 37.09+12.73 23.36+7.63 35.75+13.41 24.18+7.95

Not working 32.35+11.57 23.27+7.92 34.17+14.56 22.43+8.46

Test statistics p value t=2.89 p=0.006 t=0.07 p=0.93 t=0.81 p=0.41 t=0.41 p=0.12
Education

Primary education 30.29+£11.19 22.50+7.96 27.64+12.99 20.62+8.86

High school 32.58+12.02 22.65+7.91 36.77+14.01 24.17+7.98

University 41.00£10.81 25.31£7.19 38.40+12.88 24.35+7.70

Test statistics p value F=2.94 p<0.001 F=2.94 p=0.05 F=11.79 p<0.001 F=4.01 p=0.02
Knowledge about Al

Yes 37.01£12.44 24.12+7.06 37.69+13.39 24.06+7.73

No 30.74+11.02 22.44+8.47 30.77+13.93 22.16+8.88

Test statistics p value =-4.12 p<0.01 t=-1.65 p=0.10 =-3.57 p<0.001 t=-1.62 p=0.11
Use of Al in daily life

Yes 40.54+9.84 26.28+5.62 41.73+11.77 25.90+7.69

No 32.09+12.12 22.45+8.14 32.24+13.92 22.25+8.24

Test statistics p value =-4.65 p<0.01 =-3.20 p<0.01 =-4.65 p<0.01 =-2.93 p=0.03

SD: Standard deviation; Al: Artificial intelligence; t: t-test; F: Analysis of variance
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TABLE 4: Examination of the factors affecting the opinions of surgical patients and caregivers about artificial intelligence-supported healthcare services

Caregivers

Surgical patients

95.0% Confidence interval for B

95.0% Confidence interval for B

Lower bound Upper bound

t value p value
461

p

SE

Lower bound Upper bound

B t value p value

SE

11.42
3.61

1.63
1.00
0.20
0.17

4.58
0.96

<0.001
0.001

1.73
0.67
0.72
0.80
0.02
0.04

8.005
2.28
0.20
-0.59
0.15
0.09
0.50
0.25
13.59

<0.001
1.80

13.72
1.54
3.14

7.52

-0.86
0.25

-0.20
0.04
0.005

<0.001
0.57
0.02
0.090

p<0.001

6.7

1.57
0.612

10.61
0.34
1.69
1.30
0.10
0.08
0.42
0.18

10.45

<0.001

Constant

3.40
0.28
-0.73
6.19
228

0.21
0.01
-0.05
0.40
0.14

0.55
2.31
1.70
3.75
2.08

0.03

Sex

-1.22
-2.18

0.10

0.779
0.

0.14
0.10
0.24
0.12

0.73
0.76
0.02
0.04

Education level

46

2.81
0.15
0.

Use in daily life

<0.001
0.02

Positive attitudes

0.01

16

0.03

Negative attitudes

1.23

DW (1.5-2.5)

SE: Standard error; R: Correlation coefficient, R% Coefficient of determination, F: F-test, DW: Durbin-Watson statistic

garding robotic nurses. Palmisciano et al. emphasized
the importance of human intervention in surgical pro-
cedures, particularly in neurosurgery patients.” Simi-
larly, another study highlighted concerns regarding the
immaturity of Al technology and the lack of trust in Al-
driven surgical processes executed without human in-
tervention.”’ These findings suggest that both patients
and caregivers remain reluctant to accept AI’s complete
replacement of human involvement in surgical pro-
cesses.

The study further revealed that both patients and
caregivers were uncomfortable with Al-based robots
providing care. Many patients expressed unease about
Al managing their care needs, with caregivers shar-
ing similar concerns. Discomfort also extended to Al-
facilitated communication. Additionally, both groups
reported unease regarding Al-based robots perform-
ing professional tasks such as intravenous medication
preparation, medication administration, and intra-
venous line insertion. Al-based nurses were also per-
ceived as unreliable. These concerns highlight the fact
that nursing extends beyond technical skills, encom-
passing fundamental elements such as human interac-
tion and direct patient engagement. While no
comparable studies were identified in the literature, pre-
vious research has suggested that the absence of human
interaction in Al-mediated healthcare can provoke pa-
tient anxiety.®”*? Another study found that although pa-
tients recognize the potential of Al to enhance care,
they remain concerned about safety and oversight in
Al-driven healthcare.” These findings emphasize the
critical role of human interaction in nursing. Within
surgical inpatient clinics, where patients experience
high levels of stress, human interaction is indispens-
able. Surgical nurses not only meet patients’ physical
needs but also provide emotional support before, dur-
ing, and after surgery. The presence of nurses during
these critical periods-offering eye contact, empathetic
communication, and individual attention-fosters a sense
of security and enhances the overall quality of care.
While Al integration offers potential benefits to health-
care, the irreplaceable nature of human-to-human con-
tact must be acknowledged.

The study found no significant differences be-
tween the positive and negative attitudes of patients and
caregivers toward Al. However, a positive association
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was identified between education level, Al aware-
ness, daily usage, and employment status with more
favorable attitudes toward Al. These findings align
with previous literature, which frequently reports that
individuals familiar with Al tend to hold more posi-
tive perceptions of the technology.>** Demographic
characteristics significantly impact attitudes toward
Al For instance, Pinto Dos Santos et al. found that
men and technology enthusiasts demonstrated greater
trust in AI’s benefits and exhibited lower levels of
apprehension.® Similarly, in the present study, em-
ployed individuals were more likely to express posi-
tive attitudes toward Al, possibly due to their younger
age and greater exposure to technology. Previous re-
search has also indicated that older patients, women,
individuals with lower education levels, and those
with limited technological exposure tend to approach
Al in healthcare with greater caution.'®

Regression analyses revealed that 18% of pa-
tients’ perspectives on Al-supported healthcare ser-
vices were explained by positive attitudes, while 25%
of caregivers’ perspectives were influenced by posi-
tive attitudes, negative attitudes, and gender. Male
caregivers demonstrated significantly more positive
attitudes toward Al than female caregivers. These
findings are consistent with Yakar’s study, which
suggested that educated and technologically profi-
cient individuals exhibit greater trust in AL>* Al-
though they use Al in their daily lives, their views on
Al-supported healthcare services have been only
slightly influenced by this study.

Contrary to our findings, an online survey con-
ducted in Tiirkiye reported that 61% of participants
trusted Al and robotic technologies in hospital set-
tings, while 64.1% expressed confidence in Al’s
role in disease diagnosis and laboratory testing.
The discrepancy between these findings and the pre-
sent study may stem from differences in data col-
lection methods. While Esin’s study utilized an
online survey, the present study employed face-to-
face data collection in a hospital setting, which may
have significantly influenced participants’ percep-
tions.? Despite AI’s increasing integration into daily
life, skepticism persists regarding the role of Al-
based robots in healthcare. This underscores the en-
during importance of human interaction in medical
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settings. Similar to previous studies, our findings
suggest that positive attitudes toward Al increase
with higher education levels and greater familiarity
with technology. Consequently, targeted educational
and awareness programs may facilitate broader ac-
ceptance and more effective integration of Al into
healthcare services.

LIMITATIONS

This study has certain limitations. First, given the
self-reported nature of the data, participants may have
exhibited more positive or negative attitudes than
they actually hold. Second, since Al-based healthcare
robots are not yet widely implemented in Tiirkiye,
participants’ reactions may not fully reflect actual re-
sponses in real-world applications. These factors
should be considered when interpreting the study’s
findings.

I CONCLUSION

This study contributes to understanding the perspec-
tives of hospitalized patients and caregivers regarding
Al-based healthcare services. Patients’ attitudes to-
ward Al and education level accounted for 18% of
their willingness to use Al-supported healthcare ser-
vices, while caregivers’ attitudes toward Al and fe-
male gender accounted for 25%. Despite using Al in
daily life, patients and caregivers remain hesitant
about its role in healthcare services, particularly in
nursing. This finding is significant, as it highlights at-
titudes toward Al integration into nursing practices,
an area that has received limited attention in previ-
ous studies. Although prior research has examined Al
in healthcare, few studies have addressed its impact
on nursing and patient-caregiver interactions. The re-
sults of this study reveal a mix of optimism and skep-
ticism regarding Al in healthcare services, suggesting
that patients’ and caregivers’ needs and expectations
must be prioritized when integrating Al technologies.
These findings emphasize that Al should be designed
and implemented to enhance-not replace-the human
dimensions of healthcare. In conclusion, this study
offers valuable insights into patients’ and caregivers’
perceptions of Al in healthcare and raises important
questions for future research. Further studies should
explore the role and limitations of Al-based health-
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care services to ensure its effective and ethical inte-
gration into clinical practice.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family mem-

bers of the scientific and medical committee members or members

of the potential conflicts of interest, counseling, expertise, working

conditions, share holding and similar situations in any firm.

Authorship Contributions

Idea/Concept: Eda Ayten Kankaya; Design: Eda Ayten Kankaya;
Control/Supervision: Eda Ayten Kankaya, Nazife Gamze Ozer
Ozlii; Data Collection and/or Processing: Eda Ayten Kankaya,
Nazife Gamze Ozer Ozlii; Analysis and/or Interpretation: Eda
Ayten Kankaya, Literature Review: Eda Ayten Kankaya,; Writing
the Article: Eda Ayten Kankaya, Nazife Gamze Ozer Ozlii; Criti-
cal Review: Eda Ayten Kankaya, Nazife Gamze Ozer Ozlii; Ref-
erences and Fundings: Eda Ayten Kankaya, Nazife Gamze Ozer
Ozlii; Materials: Eda Ayten Kankaya, Nazife Gamze Ozer Ozlii.

I REFERENCES

1. Faiyazuddin M, Rahman SJQ, Anand G, Siddiqui RK, Mehta R, Khatib MN, et al.
The impact of artificial intelligence on healthcare: a comprehensive review of ad-
vancements in diagnostics, treatment, and operational efficiency. Health Sci Rep.
2025;8(1):e70312. [PubMed] [PMC]

St John A, Cooper L, Kavic SM. The role of artificial intelligence in surgery: what
do general surgery residents think? Am Surg. 2024;90(4):541-9. [Crossref]
[PubMed]

Aggarwal R, Farag S, Martin G, Ashrafian H, Darzi A. Patient perceptions on data
sharing and applying artificial intelligence to health care data: cross-sectional sur-
vey. J Med Internet Res. 2021;23(8):26162. [Crossref] [PubMed] [PMC]

Beets B, Newman TP, Howell EL, Bao L, Yang S. Surveying Public perceptions of
artificial intelligence in health care in the United States: systematic review. J Med
Internet Res. 2023;25:¢40337. [Crossref] [PubMed] [PMC]

Suman A, Suman P, Padhy S, Kumar N, Singh A. Healthcare revolution: advances
in Al-driven medical imaging and diagnosis. Responsible and Explainable Artificial
Intelligence in Healthcare. New York: Academic Press; 2025. p.155-82. [Crossref]

Bhandari A, Purchuri SN, Sharma C, Ibrahim M, Prior M. Knowledge and attitudes
towards artificial intelligence in imaging: a look at the quantitative survey literature.
Clin Imaging. 2021;80:413-9. [PubMed]

Khullar D, Casalino LP, Qian Y, Lu Y, Krumholz HM, Aneja S. Perspectives of pa-
tients about artificial intelligence in health care. JAMA Netw Open. 2022;5(5):
€2210309. [PubMed] [PMC]

Pinto Dos Santos D, Giese D, Brodehl S, Chon SH, Staab W, Kleinert R, et al.
Medical students’ attitude towards artificial intelligence: a multicentre survey. Eur
Radiol. 2019;29(4):1640-6. [PubMed)]

Palmisciano P, Jamjoom AAB, Taylor D, Stoyanov D, Marcus HJ. Attitudes of pa-
tients and their relatives toward artificial intelligence in neurosurgery. World Neu-
rosurg. 2020;138:627-e633. [Crossref] [PubMed]

Stai B, Heller N, McSweeney S, Rickman J, Blake P, Vasdev R, et al. Public per-
ceptions of artificial intelligence and robotics in medicine. J Endourol.
2020;34(10):1041-8. [Crossref] [PubMed] [PMC]

Shi J, Wei S, Gao Y, Mei F, Tian J, Zhao Y, et al. Global output on artificial intelli-
gence in the field of nursing: A bibliometric analysis and science mapping. J Nurs
Scholarsh. 2023;55(4):853-63. [Crossref] [PubMed]

Jonathan S. Nursing in the digital age: the importance of health technology and its
advancement in nursing and healthcare. In: Digital Technology in Public Health
and Rehabilitation Care. 1% ed. Academic Press; 2024. p.283-96. [Crossref]

Almagharbeh WT. The impact of Al-based decision support systems on nursing

701

workflows in critical care units. Int Nurs Rev. 2025;72(2):13011. [Crossref]
[PubMed]

Martinez-Ortigosa A, Martinez-Granados A, Gil-Hernandez E, Rodriguez-Arrastia
M, Ropero-Padilla C, Roman P. Applications of artificial intelligence in nursing care:
a systematic review. J Nurs Manag. 2023;2023:3219127. [Crossref] [PubMed] [PMC]

Ng ZQP, Ling LYJ, Chew HSJ, Lau Y. The role of artificial intelligence in enhanc-
ing clinical nursing care: A scoping review. J Nurs Manag. 2022;30(8):3654-3674.
[Crossref] [PubMed]

Fritsch SJ, Blankenheim A, Wahl A, Hetfeld P, Maassen O, Deffge S, et al. Atti-
tudes and perception of artificial intelligence in healthcare: a cross-sectional sur-
vey among patients. Digit Health. 2022;8:20552076221116772. [Crossref]
[PubMed] [PMC]

Kandemir F, Azizoglu F, Terzi B. Hemsirelikte yapay zeka ve robot teknolojilerinin
kullanimi [Use of artificial intelligence and robotic technologies in nursing]. Yogun
Bakim Hemsireligi Dergisi. 2023;27(2):118-27. [Link]

McHugh ML. Interrater reliability: the kappa statistic. Biochem Med (Zagreb).
2012;22(3):276-82. [Crossref] [PubMed] [PMC]

Schepman A, Rodway P. Initial validation of the general attitudes towards Artificial
Intelligence Scale. Comput Hum Behav Rep. 2020;1:100014. [PubMed] [PMC]

20. KayaF,Aydin F, Schepman A, Rodway P, Yetisensoy O, Kaya M. The roles of per-
sonality traits, Al anxiety, and demographic factors in attitudes toward artificial in-

telligence. Int J Hum Comput Interact. 2024;40(2):497-514. [Crossref]

Gao S, He L, Chen Y, Li D, Lai K. Public perception of artificial intelligence in med-
ical care: content analysis of social media. J Med Internet Res. 2020;22(7):e16649.
[Crossref] [PubMed] [PMC]

Parry MW, Markowitz JS, Nordberg CM, Patel A, Bronson WH, DelSole EM. Pa-
tient perspectives on artificial intelligence in healthcare decision making: a multi-
center comparative study. Indian J Orthop. 2023;57(5):653-65. [Crossref] [PubMed]
[PMC]

Richardson JP, Smith C, Curtis S, Watson S, Zhu X, Barry B, et al. Patient appre-
hensions about the use of artificial intelligence in healthcare. NPJ Digit Med.
2021;4(1):140. [Crossref] [PubMed] [PMC]

21.

22.

23.

24. Yakar D, Ongena YP, Kwee TC, Haan M. Do people favor artificial intelligence over
physicians? A survey among the general population and their view on artificial in-

telligence in medicine. Value Health. 2022;25(3):374-81. [Crossref] [PubMed]

25. Esin H, Karaali C, Teker K, Mergen H, Demir O, Aydogan S, et al. Patients’ per-
spectives on the use of artificial intelligence and robots in healthcare. Bratisl Lek

Listy. 2024;125(8):513-8. [PubMed]


https://www.ncbi.nlm.nih.gov/pubmed/39763580
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11702416
https://doi.org/10.1177/00031348231209524
https://www.ncbi.nlm.nih.gov/pubmed/37863479
https://doi.org/10.2196/26162
https://www.ncbi.nlm.nih.gov/pubmed/34236994
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8430862
https://doi.org/10.2196/40337
https://www.ncbi.nlm.nih.gov/pubmed/37014676
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10131909
https://doi.org/10.1016/b978-0-443-24788-0.00007-8
https://www.ncbi.nlm.nih.gov/pubmed/34537484
https://www.ncbi.nlm.nih.gov/pubmed/35507346
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9069257
https://www.ncbi.nlm.nih.gov/pubmed/29980928
https://doi.org/10.1016/j.wneu.2020.03.029
https://www.ncbi.nlm.nih.gov/pubmed/32179185
https://doi.org/10.1089/end.2020.0137
https://www.ncbi.nlm.nih.gov/pubmed/32611217
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7578175
https://doi.org/10.1111/jnu.12852
https://www.ncbi.nlm.nih.gov/pubmed/36529995
https://doi.org/10.1016/b978-0-443-22270-2.00018-6
https://doi.org/10.1111/inr.13011
https://www.ncbi.nlm.nih.gov/pubmed/38973347
https://doi.org/10.1155/2023/3219127
https://www.ncbi.nlm.nih.gov/pubmed/40225652
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11919018
https://doi.org/10.1111/jonm.13425
https://www.ncbi.nlm.nih.gov/pubmed/34272911
https://doi.org/10.1177/20552076221116772
https://www.ncbi.nlm.nih.gov/pubmed/35983102
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9380417
https://dergipark.org.tr/tr/download/article-file/3244243
https://doi.org/10.1016/j.jocd.2012.03.005
https://www.ncbi.nlm.nih.gov/pubmed/23092060
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3900052
https://www.ncbi.nlm.nih.gov/pubmed/34235291
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7231759
https://doi.org/10.1080/10447318.2022.2151730
https://doi.org/10.2196/16649
https://www.ncbi.nlm.nih.gov/pubmed/32673231
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7385634
https://doi.org/10.1007/s43465-023-00845-2
https://www.ncbi.nlm.nih.gov/pubmed/37122674
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9979110
https://doi.org/10.1038/s41746-021-00509-1
https://www.ncbi.nlm.nih.gov/pubmed/34548621
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8455556
https://doi.org/10.1016/j.jval.2021.09.004
https://www.ncbi.nlm.nih.gov/pubmed/35227448
https://www.ncbi.nlm.nih.gov/pubmed/38989754

