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Abstract

Aim: Diabetes Mellitus is a chronic and wide-spectrum metabolic disorder. Clinical Decision Support Systems are increasingly being used by
physicians and patients in the management of diabetes.

Methods: Thirty questions have been prepared regarding oral antidiabetic drugs and insulins used in diabetes treatment. The questions are
grouped under four headings: basic pharmacology of the drug (6 questions), side effects and safety profile (6 questions), clinical use and
management of the drug (12 questions), and patient education (6 questions). The prepared questions were then directed to ChatGPT 5.2 and
Gemini Pro. The Global Quality Score was used to evaluate the responses to the questions.

Results: When examining the responses generated by ChatGPT 5.2, it was observed that 33.33% of the questions under the basic pharmacology
heading had correct but insufficient content, while 66.66% had correct and comprehensive content; no responses containing incorrect content
were found under this heading. When Gemini Pro responses were evaluated, it was determined that 16.66% of the questions under the basic
pharmacology heading contained correct but insufficient content, while 83.33% contained correct and comprehensive content; under the side
effects and safety profile heading.

Conclusion: Both artificial intelligence tools have potential as clinical decision support tools in diabetes management. Both artificial
intelligence tools were found to be potentially useful as supplementary resources for healthcare professionals in clinical decision-making
processes and patient education.
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Introduction

Diabetes Mellitus (DM) is a chronic, wide-spectrum metabolic
disorder characterized by hyperglycemia, caused by relative or
absolute insulin deficiency. According to data from the International
Diabetes Federation (IDF), the number of adults with diabetes,
which was 537 million in 2021, is projected to reach 783 million by
2045." DM poses a serious economic burden on healthcare systems
due to its significant mortality and morbidity rates.? Lifestyle
modifications play a crucial role in the management of DM.
Artificial intelligence(Al)-supported applications can be integrated
into patient education and self-management strategies.* Novel
applications for DM treatment are being developed using
machine learning approaches.® Predictive clinical decision support
systems(CDSS) for chronic diseases have been developed and
successfully integrated with electronic health record systems.® This
situation necessitates the use of new technologies to improve the
patient’s quality of life in DM management.?

The use of Al tools for predicting and preventing diabetes and DM-
related complications has beensteadily increasing.” Intelligent CDSS
play a significant role in diagnosis and treatment management by
aiming to improve patient safety and reduce treatment costs.® A
review of studies published between January 2018 and November
2023 found that Al in CDSS may optimize medical treatment by
improving diagnostic accuracy.” The performance of CDSS can
be enhanced through the utilization of machine learning-based
algorithms.’® In the management of type 1 DM, Al-supported CDSS
can be used for insulin dose adjustment and for predicting and
preventing hypoglycemia."" In parallel with the expected increase in
diabetes prevalence in the coming years, the use of Al-supported
CDSS is also anticipated to increase.” Furthermore, wearable and
portable devices are expected to contribute to the development
of Al-supported CDSS that provide personalized recommendations
for DM management.'

A review including studies published between January 2020 and
November 2024 reported that clinical reliability, human-centered
design, and system transparency in Al-supported CDSS may help
increase trust in these systems.' Trust is considered one of the
most important factors influencing healthcare professionals’
adoption and use of Al-supported CDSS."> User acceptance is
another critical determinant of the success of Al-supported
CDSS.™ Another important factor is the system’s explainability.'”
Al-supported applications are also being used to optimize
medication alerts in hospital settings.'®

Clinicians can also use their interpretive skills to benefit from CDSS
during treatment.'® Therefore, there is a need for studies on the
clinical management of DM using commonly used Al applications
such as ChatGPT 5.2 and Gemini Pro. Although there are studies on
the use of these two different Al applications in DM management,
these studies have various limitations. The aim of this study is to
analyze the quality and reliability of responses from ChatGPT 5.2
and Gemini Pro to questions prepared on oral antidiabetic drugs
and insulins.

Materials and Methods

Thirty questions have been prepared regarding oral antidiabetic
drugs and insulins used in diabetes treatment. The questions are
grouped under four headings: basic pharmacology of the drug (6
questions), side effects and safety profile (6 questions), clinical use
and management of the drug (12 questions), and patient education
(6 questions). The prepared questions were then directed to
ChatGPT 5.2 and Gemini Pro. The Global Quality Score (GQS) was
used to evaluate the responses to the questions. The evaluation
was performed by two independent panelists (a pharmacologist

and a clinical pharmacist), and a third panelist was included in the
panel in case of disagreement between the panelists. The panelists
used a 5-point Likert scale to evaluate the quality and reliability
of the responses (1: Completely incorrect, 2: Largely incorrect
and partially correct content, 3: Largely correct but partially
incorrect content, 4: Correct but insufficient content, 5: Correct and
comprehensive content).?’ The DM and Complications Diagnosis,
Treatment, and Monitoring Guide (2024), prepared by the Turkish
Endocrinology and Metabolism Association, has been used as the
gold standard reference in evaluating the responses provided by Al
tools to the prepared questions.?'

Ethical Approval
This study was approved by the Ethics Committee of Selcuk
University (Date: 17.02.2026, Decision No: 26/05).

Statistical Analysis

SPSS 22.0 (Statistical Package for the Social Sciences) software
was used for statistical analysis. Continuous variables are
expressed as mean + standard deviation; ordinal and nominal data
are expressed as counts (%). The nonparametric Wilcoxon Signed-
Rank test was used to analyze the responses given by two different
Al tools to the questions. Weighted Cohen’s Kappa analysis was
performed to evaluate the agreement between the two panelists.
Kappa values were interpreted as follows: <0.20 poor agreement,
0.21-0.40 fair agreement, 0.41-0.60 moderate agreement,
0.61-0.80 good agreement, and 0.81-1.00 very good agreement.
Results were considered statistically significant at p<0.05 with a
95% confidence interval.

Reporting Guidelines
The study was reported in accordance with STROBE guideline.

Results

A total of 30 questions have been prepared under four headings:
the basic pharmacology of the drug (6 questions), side effects and
safety profile (6 questions), clinical use and management of the
drug (12 questions), and patient education (6 questions).

When examining the responses generated by ChatGPT 5.2, it
was observed that 33.33% of the questions under the basic
pharmacology heading had correct but insufficient content, while
66.66% had correct and comprehensive content; no responses
containing incorrect content were found under this heading. In
the side effects and safety profile area, 50% of the questions
had correct but insufficient content, and 50% had correct and
comprehensive content; no responses contained incorrect content
in this heading. Regarding questions on the clinical use and
management of the drug, 8.33% of the answers were largely
correct but partially incorrect, 25% were correct but insufficient,
and 66.66% were correct and comprehensive. In the patient
education section, 66.66% of the questions had correct but
insufficient content, while 33.33% had correct and comprehensive
content. Details are given in Table 1.

When Gemini Pro responses were evaluated, it was determined
that 16.66% of the questions under the basic pharmacology
heading contained correct but insufficient content, while 83.33%
contained correct and comprehensive content; under the side
effects and safety profile heading, 50% of the responses contained
correct but insufficient content, and 50% contained correct and
comprehensive content. In the clinical use and management area,
8.33% of responses were largely correct but partially incorrect,
8.33% were correct but insufficient, and 83.33% were correct and
comprehensive. In the patient education section, it was determined
that all questions were answered correctly and comprehensively,
with no incorrect responses found. When examining the responses
from ChatGPT 5.2 and Gemini Pro to the questions, no statistically
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Table 1. Responses to questions and statistical analysis

ChatGPT 5.2

4 points 5 points

Mean = SD n (%) n (%)

Category

Basic pharmacology

of the drug 467052 2(3333) 4 (66.66)
Side effects and 450+055 3 (50) 3 (50)
safety profile

Clinical use and 458067 3(25  8(66.66)
management

Patient education 433 +052 4(66.66) 2 (33.33)

4 points
n (%)

5 points

Mean = SD n (%)

Category

Basic pharmacology

of the drug 483+ 041 1(1666) 5(8333)
Side effect§ and 450 + 0,55 3 (50) 5 (50)
safety profile

Clinical use and A8 G 1658 10(8353)
management

Patient education 5.00 + 0.00 0(0) 6 (100)

significant difference was found, and the two Al tools produced
responses of similar accuracy and quality (p>0.05). Details are given
in Table 1. The detailed data are provided in Supplementary Table 1.

A high level of agreement was found between the two Al tools
conducting the evaluation, and statistical significance was
determined. Details are given in Table 2. (Cohen’s kappa = 0.848;
p<0.001).

Discussion

In this study, the quality and reliability of responses provided by
ChatGPT 5.2 and Gemini Pro to questions regarding the basic
pharmacology, side-effect profile, clinical management, and patient
education of oral antidiabetic drugs and insulins used in diabetes
treatment were compared. The results of the study revealed that
there was no statistically significant difference between ChatGPT
5.2 and Gemini Pro in terms of the quality and reliability of their
responses to the questions (p>0.05). The responses provided by the
two different Al tools to questions about diabetes pharmacotherapy
had high GQS. Gemini Pro provided accurate and comprehensive
answers to all questions under the patient education heading, but
was similar to ChatGPT 5.2 in terms of the overall average. Both
Al tools have potential as clinical decision support tools in DM
management.

The number of studies comparing the performance of different
Al tools in the fields of pharmacology and clinical pharmacy is
increasing. In Thailand, it has been reported that ChatGPT-40 showed
the highest overall accuracy in drug information queries, but Gemini
and Microsoft Copilot performed better than ChatGPT on some
pharmacology-specific questions. In our study, Gemini Pro yielded
results similar to ChatGPT 5.2, supporting the use of different Al
tools to access pharmacotherapeutic information.?? However, Ordak
et al, in their study on clinical pharmacology cases, reported that

Table 2. Agreement among panelists

Concordance Concordance %

Kappa coefficient

ChatGPT-40 had a significantly higher accuracy rate than Gemini
Advanced 2.0 and that Gemini’s responses were less consistent. The
reason our study found no significant difference in the quality and
reliability of responses from the two Al tools is thought to be that
the research was conducted using both Pro, the improved version of
Gemini, and 5.2, the improved version of ChatGPT.%

Our study found that both Al tools scored highly on the topic of
clinical use and management of oral antidiabetic drugs and insulin.
This demonstrates that Gemini Pro and ChatGPT 5.2 are successful
in generating information equivalent to diabetes treatment
guidelines. Similarly, in a study examining different Al models in
pharmacy education, it was noted that ChatGPT-40 achieved a
high accuracy rate of 97.5% in its responses to questions in the
field of treatment. However, the same study emphasized that Al
tool performance declined on higher-level cognitive questions that
require calculation and analysis.** In our study, while high GQS
scores were obtained for knowledge-based questions such as
basic pharmacology and side-effect profiles, it is still considered
necessary for human oversight to assess the applicability of
information generated by Al tools in clinical practice.

In a study comparing patient education materials generated
by ChatGPT and Google Gemini for GLP-1 receptor agonists,
ChatGPT produced longer, more detailed content, whereas Google
Gemini generated materials with higher readability; however, no
significant difference was observed between the two models in
terms of reliability and overall quality.?> Although the responses
generated in our study received high-quality scores, it is believed
that the information provided by Al should be verified against
treatment guidelines.

In our study, Gemini Pro’s high performance in the patient
education category is particularly noteworthy. There is a need for
comprehensive research that also evaluates the comprehensibility
of the information produced by Al tools.

Limitations

The limitations of the study include the fact that the questions did
not cover all complications of diabetes and rare drug side effects,
and that the results obtained are valid only for a specific time
period due to the continuous updating of Al models.

Conclusion

In conclusion, ChatGPT 5.2 and Gemini Pro generally provided high-
quality and reliable answers to questions about oral antidiabetic
drugs and insulins. Both Al tools were found to be potentially useful
as supplementary resources for healthcare professionals in clinical
decision-making processes and patient education. However, the
information must always be verified against treatment guidelines.
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