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Introduction
Artificial intelligence (AI) is a concept that commonly refers to
machines mimicking human cognitive behavior during learning
and problem-solving [1]. Chatbots are a typical example of an AI
system, capable of interacting with humans [2]. ChatGPT
(OpenAI, San Francisco, CA, USA) [3] is a new-generation chatbot
that captures the context and relationship between words in in-
put sequences through multiple layers of self-attention and feed-
forward neural networks. Then, it predicts the most likely “token”
to succeed the previous one based on patterns in its training
data. Therefore, it is a self-contained system that does not copy
existing information [4].

Considering the important impact AI has on radiology and en-
doscopy, gastroenterology has become a major field of AI applica-
tion and special interest has already been focused on several
areas [5]. To date, however, a possible use of AI in gastroentero-
logical clinical problem-solving has not been addressed [6].

In this setting, the aim of this study was to compare the accu-
racy of AI, through ChatGPT, with that of a group of gastroenter-
ologists in solving gastroenterological clinical problems and
thereby assess the potential usefulness of ChatGPT in improving
clinicians’ diagnostic workflow.

Methods
Study design
A set of 20 clinical gastroenterological and hepatological vignettes
with 5 multiple-choice answers was independently created by 3
experts in gastroenterology and hepatology, and subsequently re-
vised by the 3 authors. The vignettes were successively moved into
a Google form questionnaire and submitted to 25 residents and 31

specialists in gastroenterology and hepatology, mainly working at a

tertiary referral center in Northern Italy, the Foundation IRCCS Ca’

Granda Ospedale Maggiore Policlinico, University of Milan. The pro-

posed questions concerned hepatological and gastroenterological
clinical cases. The questions had five possible answers (A–E), of

which only one was correct (Supplementary Table 1). To prevent

any external consultation, the questionnaire was submitted simul-

taneously to all participants without warning and with external su-

pervision to secure the smooth running of the completion of the
questionnaires.

The generated vignettes were directly copied into ChatGPT [4]

with the same multiple-choice format. All ChatGPT model outputs

were collected from ChatGPT 3 version on January 9, 2023 and then

on May 9, 2023. To avoid the influence of answers of other vignettes

on the model output, a new ChatGPT session was initiated for each
vignette. The answers of the chatbot were considered to be correct

if they most likely referred to the single correct alternative. This

evaluation was carried out by two independent observers (F.B. and

T.P.). In the event of discordance between the observers, an

agreement was reached through verbal discussion.

Statistical analysis
All statistical analyses were performed using SPSS version 28.0.1.0

(IBM, Armonk, NY, USA). Continuous data are presented as

mean 6 standard deviation or as median 6 interquartile range
(IQR), with the corresponding 95% confidence interval. Categorical

data are expressed as frequency and percentage. Continue variables

were analysed using Student’s t-test or Mann–Whitney U test

according to data distribution. Correlation between two continuous

variables was analysed through Bivariate Correlation and Pearson
correlation coefficient. Statistical significance was set at P< 0.05.
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Results
A total of 56 gastroenterologists were included in the study (48.2%

females) with a mean age of 38.9 6 15.2 years (Supplementary Table

2). The group of specialists was composed of 31 gastroenterologists,

with 51.6% females and a mean age of 47.9 6 15.6 years; they

worked in university hospitals (38.7%), public hospitals (22.6%), or

private facilities (38.8%). Of the 25 residents (44.0% females) with a

mean age of 27.7 6 1.6 years, 64% were in their first 2 years of resi-

dency training. The average number of correct answers for human

participants was 17.3 6 2.3. Subgroup analysis showed no statisti-

cally significant difference in the average number of correct

answers between the residents and the specialists (88.0% vs 84.8%,

P¼ 0.202) and between residents of the first- and second-year period

(86.5% vs 90.5%, P¼ 0.452). Conversely, a statistically significant dif-

ference was found between university physicians (residents and

specialists) and those working in public or private facilities (88.6%

vs 81.6%, P¼ 0.020). The number of years of medical practice nega-

tively correlated with the performance in the test (Pearson¼ –0.502,

P¼ 0.004). On January 9, 2023, ChatGPT performed 8 correct

answers, while, on May 9, 2023, ChatGPT scored 13 correct answers.

In both cases, the performances of ChatGPT were inferior to those

of humans (40.0% vs 86.2%, P< 0.001; 65.0% vs 86.2%, P< 0.001;

Figure 1 and Supplementary Table 3). Over a period of 122 days,

ChatGPT showed an improvement of 62.5% in the accuracy of

responses.

Discussion
ChatGPT is the latest frontier in AI systems. Its sophisticated design

combined with the obvious ease of use makes it extremely appeal-

ing in the medical field. Current AI utilization in medicine has been

rapidly expanding, although the potential utility in the therapeutic

diagnostic process is still underexplored. Few studies have investi-

gated the diagnostic skills of ChatGPT and, to our knowledge, this is

the first study to explore its application in the gastroenterological

field.

In our study, ChatGPT showed a significantly lower rate of cor-
rect answers compared with gastroenterologists. This result is in

line with that of Huh et al. [7] who reported a poorer performance of
ChatGPT compared with 77 medical students (60.8% vs 90.8%) in

answering questions about parasitology. On the contrary, previous
studies have reported better performances of AI [8, 9]. However,

ChatGPT performance in our study is not to be considered negative
at all. First of all, in just 122 days, ChatGPT improved its perfor-

mance by 62.5%. Moreover, the submission of vignettes to a highly
qualified cohort of specialists and residents is a possible contribut-
ing factor to the difference in performance between ChatGPT and

humans. Finally, even in the case of an incorrect answer, ChatGPT
often provided a proper assessment of the clinical case and useful

suggestions for the subsequent diagnostic and therapeutic workup
(Supplementary Materials 4 and 5).

In conclusion, this study highlights how ChatGPT, an easily

available AI system, appears to be inferior to specialists and resi-
dents operating in tertiary centers in solving gastroenterological

clinical problems. However, the software showed an impressive
improvement in the accuracy of the answers over a 4-month

period. If confirmed by prospective studies of direct application
on patient management, these findings might soon justify the
introduction of ChatGPT into daily clinical practice.

Supplementary Data
Supplementary data is available at Gastroenterology Report online.
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Figure 1. Number of correct answers achieved by residents, specialists, and overall participants compared with those achieved by ChatGPT on January
9 and May 9 2023.
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