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ABSTRACT

Background: ChatGPT has gained attention for its role in accessing health information,
supporting clinical decisions, and educating patients.

Materials and Methods: This study aimed to evaluate nursing and midwifery students’
readiness for artificial intelligence (AI) and their diabetes knowledge using ChatGPT-4. A
randomized controlled experimental design was used with 105 students (intervention=53,
control=52) between April and June 2024. Data were collected using the Information
Form, Medical Artificial Intelligence Readiness Scale for Medical Students (MAIRS-MS),
and the Diabetes Knowledge Scale for Adults (DKSA). Students in the intervention group
used ChatGPT-4 to answer the DKSA, while those in the control group completed it inde-

pendently without technology.

Results: No significant difference was found between groups in MAIRS-MS scores. How-

ever, the intervention group had significantly higher DKSA total and sub-dimension scores
for risk factors and symptoms (p=0.003; 0.000; 0.002).

Conclusion: Using ChatGPT-4 significantly improved diabetes knowledge among nursing

and midwifery students.
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Introduction

Chat Generative Pre-trained Transform-
er (ChatGPT) is one of the large language
models developed by OpenAl. OpenAl re-
leased the free GPT 3.5 series in 2022, paid
GPT-4 on March 14, 2023, and released its
first version.! Since its launch, ChatGPT 4
has reached more than 180.5 million users
in 2024.2 ChatGPT has built its language ca-
pability on a system of various books, arti-
cles, and websites.> ChatGPT can understand
the content of a conversation and generate
appropriate responses in different styles
and languages.* For this reason, ChatGPT
has been used in education, healthcare, and
many other fields.?

Integrating ChatGPT into nursing and mid-
wifery education can offer a personalized
and interactive learning environment for
students.?® ChatGPT is an advantage in
terms of providing students with ready and
fast information on the subjects they are
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curious about in their courses. In addition,
information about the nursing process,
treatment guidelines, and clinical approach-
es can be easily obtained with ChatGPT.>*¢7
Seney et al. suggested that ChatGPT could
be used in various teaching strategies to
enhance students’ clinical judgment skills.?
They proposed that students could create
case studies using ChatGPT, a process that
could strengthen their abilities to identify
assessment cues, recognize problems, and
develop intervention plans. At this point, it is
important to ensure that the inevitable and
widely used ChatGPT is used consciously and
correctly. They need to understand the po-
tential uses, benefits, challenges, disadvan-
tages, and limitations of ChatGPT.>**

There are only a limited number of studies
that directly investigate how nursing and
midwifery students use ChatGPT and how
this use affects their learning outcomes.” In
these existing studies, students were main-
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ly asked about their perceptions and attitudes toward artificial
intelligence tools, including ChatGPT.>**?> In contrast, the lit-
erature contains a larger number of commentaries and review
articles discussing the potential role of ChatGPT in nursing
education.>*¢” Furthermore, there are also studies focusing on
ChatGPT in the context of diabetes, such as those evaluating its
role in increasing diabetes awareness® and its performance® in
assessing or supporting diabetes management.’> 1

To our knowledge, no study has been encountered regarding
the application of ChatGPT to nursing and midwifery students
in the context of a chronic illness. Based on this gap, the aim of
this study is to evaluate the performance of nursing and mid-
wifery students in responding to questions on the Diabetes
Knowledge Scale (DKSA) using ChatGPT-4 and to determine
their readiness for Al-assisted education.

Materials and Methods
Study design and participants

This study was a randomized controlled trial. The study was
conducted in the nursing and midwifery departments of the
Faculty of Health Sciences at a university in Tiirkiye between
April and June 2024. Since the internal medicine nursing course
is taken by second-year students in these departments, they
constituted the study population. The population consisted of
129 students, including 68 nursing and 61 midwifery students.
The study was completed with 105 students (intervention
group = 53, control group = 52) (Figure 1).

The inclusion criteria were being a second-year nursing and
midwifery student, having the technological equipment to use
ChatGPT, and agreeing to participate in the study.

The exclusion criteria were having a diagnosis of diabetes, hav-
ing prior clinical practice experience in diabetes clinics, pro-
viding incomplete responses to the study instruments, being a
student who was part of the research team, and being actively
involved in the design and implementation of the study. Stu-
dents who were involved in the research process were excluded

Figure 1. The CONSORT chart of the study

Enrollment Assessed for eligibility (n= 129)

Excluded (n=15)
- Being a student involved in this Project (a=3)
- Clinical practice in diabetes clinics (n=5)

- Declined to participate (a=7)

Randomized (n=114)

i Allocation l
Intervention group Control Group
Inclusion (n=57) Inclusion (u=57)

Follow-Up

Withdrawal (n=4) -— Incomplete answers (0=5)

Control Group
Analyzed (n= 52)

Intervention Group An_alygis
Analyzed (n=53)
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because they were fully aware of the study aims, the content of
the DKSA, and the use of ChatGPT-4, which could have intro-
duced bias in their responses.

Randomization

Students were randomized in a 1:1 allocation ratio, based on a
parallel design, into groups either receiving or not receiving
ChatGPT-4. Each student’s assignment to the intervention or
control group was determined using a computer-based ran-
domization table (https://www.random.org/). To prevent se-
lection bias, randomization was performed by another lecturer
who was not involved in the project. This study was conducted
and reported in accordance with the CONSORT (Consolidated
Standards of Reporting Trials) guidelines.

The study was completed with 105 students. Once data collec-
tion was completed, the study’s power was recalculated using
G*Power version 3.1. The results showed a statistical power of
85%, based on a 95% confidence interval.

Instruments

The data were collected using the Information Form, Med-
ical Artificial Intelligence Readiness Scale for Medical Stu-
dents (MAIRS-MS), and Diabetes Knowledge Scale for Adults
(DKSA).

Information Form: This form was created by the researchers
by reviewing the relevant literature.>»" It consists of questions
about the sociodemographic characteristics of the students,
such as age, gender, etc.

Medical Artificial Intelligence Readiness Scale for Medical Stu-
dents (MAIRS-MS): The scale was developed by Karaca et al.
to determine the medical artificial intelligence readiness lev-
el of medical faculty students. The scale consists of 22 items
and four sub-dimensions. The items are rated on a 5-point
Likert-type scale (1-strongly disagree to 5-strongly agree).
Scale sub-dimensions items and score ranges; Cognition Factor
(8 -40 points), Ability Factor (8-40 points), Vision Factor (3-15
points), Ethics Factor (3-15 points). Medical Artificial Intelli-
gence Readiness Factor 22-110 points, so the total score ranges
from 22 to 110. A high score means a high level of readiness for
medical artificial intelligence. In Karaca et al’s study, Cron-
bach’s alpha reliability coefficient was 0.87.” In our study, the
Cronbach’s alpha value was found to be 0.85.

Diabetes Knowledge Scale for Adults (DKSA): This scale was de-
veloped by Yavuz and Erol to determine the knowledge levels of
adults. It consists of 28 items and five sub-dimensions.18 The
sub-dimensions in the scale are: general knowledge about dia-
betes; blood glucose measurement value, diabetes Risk Factors,
symptoms of diabetes, and diabetes complications. The items
in the scale are marked as yes, no, and don’t know. Each cor-
rect answer is given 1 point, while 0 points are not given for
wrong or ‘don’t know’ answers. The total scores range from 0
to 28. The higher the score, the greater the individual’s knowl-
edge about diabetes. Yavuz and Erol Cronbach’s alpha reliability
coefficient was 0.94.® In our study, the Cronbach’s alpha value
was found to be 0.91.

eurjimr.com



Kale et al.

10.65495/eurjimr.2026.6

Intervention

The researchers administered all study scales to the students
face-to-face in the nursing laboratory. Prior to data collection,
both the intervention and control groups had received the same
theoretical diabetes-related education as part of their regular
semester curriculum, delivered by the same instructor. Top-
ics covered in routine courses included: definition of diabetes,
etiology of diabetes, classification, treatment and nursing care,
and acute and chronic complications.

The intervention group was allowed to use ChatGPT-4 as an
assistive tool while responding to the DKSA. Each student in
this group individually accessed ChatGPT-4 on a laboratory
computer under the supervision of the researchers. Students
were instructed to use ChatGPT-4 freely to help them answer
the DKSA questions. Each student completed the questionnaire
individually and sequentially, ensuring that responses were not
shared among participants.

The control group completed the DKSA independently, with-
out any technological assistance. The use of electronic devices
such as mobile phones, computers, or internet-based resources
was strictly prohibited during data collection. This procedure
allowed for a clear comparison between tool-assisted response
performance and non-assisted response performance on the
DKSA.

Data analysis

Statistical analyses were conducted with SPSS® software ver-
sion 26.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics
were used to summarize the data, including mean + standard
deviation (SD), percentages, and ranges. The normality of con-
tinuous variables was assessed using the Kolmogorov—Smirnov

Table 1. Sociodemographic characteristics of students

Sociodemographic | Intervention Control value
characteristics (n=53) (n=52) P
Age
18-20 24 (45.3%) 22 (42.3%) 0759
2125 29 (547%) 30 (57.7%) :
Gender
Woman 49 (92.5%) 48 (92.3%) 0978
Man 4 (7.5%) 4 (7.7%) )
Family History of
Diabetes
Yes 13 (24.5%) 13 (25.0%) 0955
No 40 (75.5%) 39 (75.0%) ’

and Shapiro-Wilk tests. The Chi-square test was used for the
analysis of categorical data. The comparison between these two
groups was performed using the independent t-test. A p-value
below 0.05 within the 95% confidence interval was regarded as
indicating statistical significance.

Ethical considerations

The study was carried out in accordance with the Declaration
of Helsinki 2013 and was approved by the Ethics Committee of
Clinical Research of Ankara Medipol University (N0:2024-75).
All students were informed about the study and provided in-
formed consent.

Results
Sociodemographic

The two groups had homogenous socio-demographic charac-
teristics (Table 1). 43.81% of the students who participated in
the study were between the ages of 18 and 20; 97% were female;
24.8% had someone with diabetes in their family; and none had
a diagnosis of diabetes.

Medical artificial intelligence readiness scale for medical stu-
dents (MAIRS-MS)

No statistically significant differences were observed between
the intervention and control groups with respect to the Cogni-
tive, Ability, Vision, and Ethics sub-dimensions, nor in the total
MAIRS-MS score (p > 0.05) (Table 2).

Diabetes Knowledge Scale for Adults (DKSA)

The intervention group’s scores in the DKSA and sub-dimen-
sions of diabetes risk factors, symptoms of diabetes were high-
er than those of the control group, and the difference was found
to be statistically significant (respectively p=0.003, p=0.000,
p=0.002) (Table 3).

Discussion

In our study, the intervention and control groups had similar
MAIRS-MS scores. The students’ MAIRS-MS scores were above
the scale averages. However, no statistically significant differ-
ence was found between the intervention and control groups.
These findings are consistent with previous studies reporting
generally positive attitudes of nursing students toward artifi-
cial intelligence.25.%

The important finding here is that the intervention group used
ChatGPT. And this is how students improved their knowl-

Table 2. Comparison of MAIRS-MS scale scores of intervention and control groups

MAIRS-MS sub-dimension Medical Artificial
G Intelligence
roup Cognition Factor Ability Factor Vision Factor Ethics Factor Readiness Factor
Mean + SD Mean + SD Mean + SD Mean + SD (Total Factor)
Intervention
(ChatGPT group) 23.69+ 6.01 26.71 +6.55 9.45 £ 2.46 10.05 + 2.45 6996 +15.02
Control Group 25.21+6.18 29.09+6.69 10.09+2.68 10.80 +2.77 7521 £ 16.24
Within-group p-value 0.206 0.069 0.204 0.142 0.090
European Journal of Innovative Medical Research eurjimr.com
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edge scores about diabetes, including diabetes risk factors and
symptoms, using ChatGPT-4. They reflect tool-assisted perfor-
mance during test completion, as participants were allowed to
use ChatGPT-4 while answering the DKSA. Similar to the use
of a calculator during a mathematics test, ChatGPT-4 appears
to have enhanced response accuracy at the time of assessment,
rather than improving conceptual understanding. In parallel
with our research, Makhlouf et al. found that nurses’ knowl-
edge of knowledge-based chatbot systems increased signifi-
cantly with an artificial intelligence-based robot.”> The use of
ChatGPT in nursing and midwifery education in chronic dis-
eases such as diabetes can be used as an auxiliary tool by pro-
viding academic support, answering questions, and promoting
learning through interactive conversations. It improves edu-
cational outcomes in chronic diseases and care by providing
personalized learning experiences based on students’ under-
standing and learning style.>> Although artificial intelligence
has many applications in nursing and midwifery, the majority
of studies have focused on clinical practices, with limited re-
search in the field of education.’®?° Therefore, we were unable to
find studies with which to directly compare our results. How-
ever, articles on the clinical use of ChatGPT in diabetes diag-
nosis, management, and patient guidelines are consistent with
our results.'1

In a study evaluating the accuracy of responses to the Diabe-
tes Knowledge Questionnaire (DKQ), the authors suggested
that ChatGPT could be a suitable tool for assisting in diabetes
education and management.” ChatGPT was determined to be
able to provide personalized educational content about diabe-
tes management, including dietary recommendations and ex-
ercise plans.” Jairoun et al. evaluated the benefit-risk scenario
of ChatGPT applications in the field of diabetes and metabolic
diseases with the participation of 25 endocrinologists and dia-
betologists.?! Prominent benefits of ChatGPT include increased
diagnostic accuracy, personalized treatment and they found
that these elements can improve patient outcomes.” In our
study, we similarly found that the responses of students using
ChatGPT-4 for diabetes symptoms and risk factors were more
accurate.

While ChatGPT has these positive aspects, there are also some
considerations to be mindful of. ChatGPT may not always
provide the most up-to-date or accurate clinical information,
which increases the risks of relying solely on artificial intel-
ligence (AI) for health education.*™* At this point, it is very
important for academics to verify the content produced by
ChatGPT and AL°" ChatGPT should not completely replace the

education provided in clinical settings with real patients and
experienced instructors when it comes to learning about dia-
betes and its symptoms. While AI can be a useful supplemen-
tary tool for education, the hands-on experience and human
interaction in clinical training are irreplaceable for developing
a deeper understanding of complex conditions like diabetes.

This research had some limitations. The first limitation of the
study is the use of unequal information sources between the
intervention and control groups. While the intervention group
was allowed to use ChatGPT-4 as an external information sup-
port when responding to the DKSA, the control group answered
the same scale without access to any technological assistance.
Therefore, the results might reflect tool-assisted response per-
formance rather than students’ independent acquisition of di-
abetes knowledge. Second, the study was conducted in a single
institution with nursing and midwifery students, which may
limit the generalizability of the results to other educational set-
tings or disciplines. Third, students’ familiarity with artificial
intelligence tools was not measured before the intervention.

Conclusion

The use of ChatGPT-4 can support nursing and midwifery stu-
dents in answering diabetes-related questions. Our results re-
vealed a positive effect of integrating ChatGPT-4 into learning
processes in chronic diseases such as diabetes, suggesting its
potential as an assistive tool for learning about chronic dis-
eases. These results may create an awareness for the conscious
use of ChatGPT or large language models in internal medicine
courses and other systemic disease courses.
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