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Abstract

Diabetic nephropathy (DN) is one of the most frequent and severe complications of diabetes mellitus that requires early
reduction for the individuals most at risk. Effective intervention and management of DN requires a patient's deep insight and
helpful information. Patients require accurate information to obtain prevention advice about their kidney disease to make
appropriate decisions; individuals may seek artificial intelligence (Al) as online sources instead of communicating with
clinicians. Therefore, to evaluate ChatGPT and Google Bard's capabilities in providing accurate information regarding DN
compared to nephrologists, we assessed their performance in answering questions related to DN. Our study revealed Al would
not eliminate the need for open and detailed discussion with healthcare professionals regarding medical concerns and treatment
plans, as they indicated inconsistencies in responses. Additionally, it is imperative to provide real-time health information
updates to meet the needs of individuals with DN.
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This research letter presents a cross-sectional analysis comparing the agreement of artificial
intelligence models and nephrologists in responding to common patient questions about diabetic

nephropathy.

Introduction

Diabetic nephropathy (DN) is one of the most frequent and severe complications of diabetes that
needs early detection and management[1]. Patients with diabetes should receive accurate information
from their providers on preventing kidney disease. However, many turn to artificial intelligence (AI)
models like ChatGPT and Google Gemini as an online source for medical information[2-4]. To
evaluate the capabilities of ChatGPT-4 and Google Gemini in providing accurate information about
DN compared to nephrologists, their performance in answering DN-related questions most

commonly raised by patients was assessed.

Methods

Collection of Questions
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To generate patient-focused questions, the following query was prompted to AI models:
"What are the most frequently asked questions by individuals regarding diabetic nephropathy?"
The Al-generated responses were systematically reviewed. The final set of questions was refined and
adjusted based on the principal investigator’s experience in clinical practice, ensuring alignment with
common patient concerns encountered in real-world practice.
Ultimately, ten questions covering various aspects of DN were developed. Questions 1, 3, and 7 were
employed to evaluate DN's diagnosis, risk factors, and prevention, respectively.
Questions 2, 6, and 9 were used for DN management. Questions 8 and 10 were included to assess
DN complications. Finally, to evaluate the progression and severity of DN, questions 4 and 5 were
selected (Table 1).
Collecting Chatbot and Nephrologists Responses
To ensure consistency, a single investigator entered all questions into ChatGPT-4 and Google Gemini
between September 23 and November 7, 2023. Each question was entered into ChatGPT-4 twice,
initially and after 45 days, to assess changes in accuracy over time. Google Gemini was used once,
concurrently with the second round of ChatGPT-4, and was limited to short-response tasks. Two
experienced faculty nephrologists from Loma Linda University with clinical and academic
experience also completed the questionnaire via an online survey. Evaluation of Chatbot and
Nephrologists Responses
An independent reviewer, a Professor of Medicine, from the same academic center evaluated Al and
nephrologists’ responses. Each answer was graded as "Completely Inaccurate, Relatively Inaccurate,
Irrelevant, Relatively Accurate, and Completely Accurate". To prevent any grading bias, the
reviewer was not informed about the identity of the nephrologists.
Statistical Analysis
Analyses were conducted using RStudio (version 4.4.2), with P-values <0.05 considered significant.

Ethical considerations
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As no patient data were involved, ethical approval was not required. The study adhered to ethical

principles for research integrity and transparency.

Results

Table 1 presents the accuracy distribution of responses for each question assessed by reviewers.

Notably, no responses were categorized as irrelevant or inaccurate; all answers were rated as either

relatively or completely accurate.

Table 1. Distribution of answers according to each respondent.

Questions ChatGPT-4 | ChatGPT-4, Google Nephrologist | Nephrologist
2" round Gemini 1 2

1.What is the | Completely Completely Completely Completely Completely
gold s'.tandar'd Accurate Accurate Accurate Accurate Accurate
for diagnosis
of diabetic
nephropathy?
2.What is the | Completely Completely Completely Completely Completely
current Accurate Accurate Accurate Accurate Accurate
standard
medication
therapy for
diabetic
nephropathy?
3.Can diabetic | Completely Relatively Completely Relatively Relatively
nephropathy Accurate Accurate Accurate Accurate Accurate
be prevented?
4.Can tobacco | Completely Relatively Completely Completely Completely
?ﬁ: accelerate Accurate Accurate Accurate Accurate Accurate
progression of
diabetic
nephropathy?
5.How is the | Completely Completely Relatively Relatively Completely
sgventy of Accurate Accurate Accurate Accurate Accurate
diabetic
nephropathy
determined?
6.How Relatively Completely Completely Relatively Relatively
frequently

Accurate Accurate Accurate Accurate Accurate
should a
patient be
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screened for
diabetic
nephropathy?

7.What are the
risk factors for
the
development
of diabetic
nephropathy?

Completely

Accurate

Completely

Accurate

Completely

Accurate

Relatively

Accurate

Relatively

Accurate

8.What is the
incidence  of
kidney failure
in diabetic
nephropathy?

Completely

Accurate

Relatively

Accurate

Completely

Accurate

Relatively

Accurate

Relatively

Accurate

9.When

should dialysis
begin in
diabetic
nephropathy?

Relatively

Accurate

Relatively

Accurate

Relatively

Accurate

Relatively

Accurate

Completely

Accurate

10.What is the
most common
cause of death
in diabetic
nephropathy?

Relatively

Accurate

Completely

Accurate

Relatively

Accurate

Completely

Accurate

Completely

Accurate

ChatGPT: Chat Generative Pre-trained Transformer

Table 2 summarizes the inter-rater reliability indices among different respondents. Only the two

nephrologists showed statistically significant agreement (kappa=0.61, P=.035). ChatGPT-4 and

Google Gemini had moderate but non-significant agreement (kappa=0.52, P=.098). No significant

agreement was found between either Al and the nephrologists (P>.05). Notably, ChatGPT-4

responses lacked consistency over time (kappa=-0.08, P=.778). Further analysis showed negligible

non-significant agreement among all respondents (kappa=0.083, P=.405). Excluding ChatGPT-4’s

second-round responses did not alter the results (kappa=0.09, P=.451), confirming the lack of

significant agreement.
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Table 2. Inter-rater reliability indices across different respondents
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Respondents | ChatGPT-4 ChatGPT-4, | Google Nephrologist | Nephrologist
2" round Gemini 1 2
ChatGPT-4 Kappa = - _ Kappa = -
0.08 Ka;;pa " 0-52°) Kappa = 0.07 0.08
i P-value :_Vggl:ge P-value = .778 P-value
=.778 ) =.778
Cnl;atGPT-4, Kappa = -0.08 Kappa =-0.08 Kappa = 0.23 Kappa = 0.16
2" round P-value = .778 ) P-value P-value = .429 P-value
' =.778 ' =.598
Google Kappa = - Kappa = -
Gemini Kappa = 0.52 0.08 Kappa = 0.07 0.52
P-value = .098 P-value ) P-value =.778 P-value
=.778 =.091
Nephrologist Kappa = 0.07 Kappa = 0.23 | Kappa = 0.07 Kappa = 0._61
1 P-value = 778 P-value P-value - P-value =
=.429 =.778 .035
Nephrologist Kappa = -0.08 Kappa = 0.16 | Kappa =-0.52 Kappa = 0.61
2 Pvalue = 778 | F-value Pvalue | p value = .035 ]
) =.598 =.091 )

ChatGPT: Chat Generative Pre-trained Transformer
Inter-rater reliability was measured using Cohen’s and Fleiss’ kappa, with agreement classified as:
0.0-0.20 (none), 0.21-0.39 (minimal), 0.40-0.59 (weak), 0.60—0.79 (moderate), 0.80—0.90 (strong),
and > 0.90 (almost perfect) [5].

Discussion

This study found that Al models generally provided accurate responses to DN-related questions, with

moderate agreement between nephrologists on their accuracy. However, agreement between Al

outputs and nephrologists’ assessments was minimal, indicating a lack of standardized evaluation or

clinical alignment. Moderate concordance between ChatGPT-4 and Google Gemini suggests similar

underlying approaches. Improved agreement in ChatGPT-4’s second round indicates potential

learning and adaptability; however, limited alignment with nephrologists raises concerns regarding

their clinical applicability. Despite that, interactive Al potentially enhances clinical processes by

supporting patient education and facilitating communication between patients and clinicians

regarding typical queries related to cardiovascular disease prevention[6]; the more questions lean
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towards subspecialties, the less accurate Al responses tend to be[7].

In conclusion, while AT models can offer helpful responses about DN, they are not a substitute for
thorough clinical discussions due to observed inconsistencies. Given the study’s preliminary nature,
findings should be interpreted cautiously. Further research with larger datasets is warranted to

evaluate AI’s reliability in clinical use.

Study Limitations

This study has several limitations. The AI models used were not specifically designed for medical
applications, and the free version, intentionally selected to reflect typical patient use, may
underperform compared to premium versions. Moreover, including only two nephrologists limits the
diversity of clinical perspectives. Evaluations by a single senior nephrologist may introduce bias;
future studies should include multiple reviewers to strengthen the reliability and wvalidity of
evaluations. Lastly, the study did not assess the clarity or helpfulness of Al responses from a patient

perspective, highlighting the need for user-centered evaluations in future research.
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