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Introduction

As humanity enters a new era marked by significant advances in 
artificial intelligence (AI), the integration of  AI with the field of  
bioinformatics offers great potential to improve the healthcare 
industry. Chat Generation Pre‑Trained Converter  (ChatGPT) 

is one of  the latest AI models that is considered to have great 
potential in answering medical questions of  concern to patients. 
It uses human feedback for reinforcement learning, fine‑tuning 
conversational tasks to improve the accuracy and consistency 
of  the information it provides.[1] Since its initial public launch, 
ChatGPT has exploded in popularity on the web, largely thanks 
to its ability to skillfully and accurately handle a large number 
of  questions and tasks through an intuitive user interface.[2] 
Esophageal cancer is a common malignant tumor of  the digestive 
system, according to the latest global cancer data released by the 
International Agency for Research on Cancer, the number of  
global esophageal cancer deaths in 2022 is as high as 544,000, 
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which is the seventh largest cancer‑related cause of  death in the 
world.[3] China is a country with a high incidence of  esophageal 
cancer, accounting for more than half  of  the world’s incidence.[4]

In the current surge of  esophageal cancer patients, medical 
resources are relatively scarce. In an increasingly digital 
communication environment, patients, including those diagnosed 
with esophageal cancer, need to learn about the disease when 
they are not in the hospital, and they have begun to collect 
medical information through search engines and AI chat software 
such as ChatGPT. However, the reliability and accuracy of  the 
information provided by ChatGPT have yet to be fully validated, 
especially when answering patient questions related to specific 
medical conditions such as esophageal cancer. Therefore, 
the purpose of  this study was to investigate the accuracy 
and reliability of  ChatGPT’s answers to questions related to 
esophageal cancer, with a view to exploring the potential effects 
of  ChatGPT on the medical industry.

Methods

By referring to professional association websites, social software, 
and the author’s clinical experience, 55 questions concerned by 
Chinese patients and their families were generated and scored 
by two attending physicians of  esophageal cancer tumors. The 
answers were:  (1) complete/correct,  (2) incomplete/partially 
correct, (3) partially accurate, partially inaccurate, and (4) completely 
inaccurate/irrelevant. Score differences are resolved by a third 
reviewer. Reproducibility scores were assessed by repeating 
questions and analyzing grading consistency as summarized by 
a third reviewer. If  the answers do not agree, the answers will 
be scored by another esophageal cancer specialist to resolve the 
differences. If  the answer is still inconsistent after the third reviewer, 
the answer will be sent to the fourth expert. The final score for each 
question is a score agreed upon by the two experts. The study was 
a back‑to‑back survey, and none of  the experts knew each other’s 
scores. For further analysis, scores 1 and 2 are classified as “correct” 
scores, while scores 3 and 4 are classified as “incorrect” scores. All 
statistical analyses were performed using Microsoft Excel.

Result

Of  the 55 questions [Figure 1], ChatGPT provided 24 complete 
and correct answers  (43.6%), 13 correct but incomplete 
answers  (23.6%), 18 partially wrong answers  (32.7%), and no 
completely wrong answers. Of  the 55 questions [Figure 2], in 
the field of  prevention, the proportion of  comprehensive and 
correct is highest (50%). The proportion of  partially incorrect 
answers was highest in the field of  therapy (77.8%).

Discussion

With the popularization of  contemporary technology, the use of  
AI is becoming more common, and its use in healthcare is also 
increasing. Many patients are using AI to learn about their disease. 
Although ChatGPT is now widely used in various fields. Its 

ability to accurately answer questions related to diseases that are 
of  concern to non‑medical personnel remains to be verified. In 
this study, we evaluated the reliability and accuracy of  ChatGPT 
by determining the correctness of  the answers provided by AI 
when answering questions had some research. However, the 
research on esophageal cancer is still blank, and the literature in 
other fields shows that ChatGPT’s results in answering questions 
related to other diseases are similar to our investigation results; 
that is, ChatGPT is reasonable in answering questions related to 
some aspects, but the accuracy of  different questions is different.

The results of  our investigation show that ChatGPT can provide 
relatively accurate answers to questions about esophageal cancer 
prevention, and ChatGPT can provide easy‑to‑understand advice 
and guidance on esophageal cancer prevention, such as “If  I 
have reflux esophagitis, how can I prevent developing esophageal 
cancer?” ChatGPT answers these questions with different 
recommendations based on the patient’s current symptoms, 
such as “medications that the doctor may give, lifestyle changes, 
weight management, etc.” ChatGPT can explain complex ideas 
in straightforward language, providing patients with knowledge 
that enables them to make informed decisions about their health. 
Our findings showed that questions involving medical‑related 
words were given explanations that could be understood by 
non‑specialists, such as when referring to drugs, ChatGPT 
responded that “some drugs, such as omeprazole, esomeprazole, 
lansoprazole, pantoprazole, and rabeprazole, work by reducing 
the production of  stomach acid and promoting healing of  the 
lining of  the esophagus.” As a tumor of  the digestive system, 
esophageal cancer may not be understood by non‑professionals, 
but ChatGPT can fully explain the action, method of  action, 
side effects, etc., while doctors’ explanations are often not very 
comprehensive. In addition to the ability to communicate simply 
and easily, ChatGPT also has the ability to participate in casual 
conversations, ChatGPT can communicate anytime, anywhere, 
and patients can use various channels (such as mobile apps or 
websites) to communicate with ChatGPT and get information 
and advice on how to manage their disease anytime, anywhere. 
And get information and advice on how to manage the disease.[5] 
This means that patients can learn about the disease anytime, 
anywhere, rather than entering the hospital to talk to their own 
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doctors, which provides a great convenience for patients. The 
transition from the old generation of  AI chatbots to ChatGPT 
represents that the content produced by human‑computer 
interaction can realize the flow from mutual isolation to each 
other. In popular terms, ChatGPT has a “memory system” 
similar to that of  humans. Therefore, when a user re‑establishes 
a conversation with ChatGPT, they can recall their previous 
interaction and the annotations made by the user.[6] This is the 
advantage of  AI, although it does not have the emotional support 
capabilities of  humans, its database is quite large. Although AI has 
the above advantages in medicine and can provide convenience 
to patients, we still need to consider its accuracy and reliability, 
which is the primary consideration when we investigate whether 
AI can be applied to clinical medicine.

Yeo et al.[7] studied the expression of  ChatGPT in cirrhosis and 
hepatocellular carcinoma (HCC). The correct rate was 79% for 
the cirrhosis question and 74% for the HCC question, but the 
correct rate for the combined answer was much lower, at 47.3% 
and 41.4%, respectively. Similar inconsistencies can be seen in 
the obesity literature. ChatGPT answered 86% of  the questions 
across all study areas, but there was a large variation within 
the question subgroups  (66.7% to 93.3%).[8] This shows that 
ChatGPT’s answers to some medical questions are still different 
from clinical ones and are not mature. When we investigated 
the use of  ChatGPT to answer questions related to esophageal 
cancer, there were also huge differences between the overall 
and different subgroups, with the overall accuracy of  0.67 and 
the accuracy of  0.93 for prevention, but only 0.55 and 0.56 for 
diagnosis and treatment. Although ChatGPT can give more 
accurate answers in terms of  prevention, its results are not 
satisfactory in answering the questions concerning treatment 
and prognosis of  patients with esophageal cancer, which also 
indicates that ChatGPT cannot completely replace doctors 
to give targeted plans. In addition, the wrong answers in the 
diagnosis and treatment are as high as 0.45 and 0.46, respectively, 
which indicates that the answers given by ChatGPT in answering 
relevant questions have no reference significance, which will not 
only make patients make inappropriate decisions, but also cause 
a crisis of  trust between doctors and patients. The knowledge 
of  different medical fields varies greatly, and the reliability and 
security of  information provided by AI should be paid primary 
attention.[9] Park et al.’s research also highlights the limitations of  
different AI tools in understanding problems and the importance 

of  careful use. Priority should be given to the security of  the 
information received by the patient. In addition, the complexities 
of  surgery and/or chemoradiotherapy, including their associated 
risks and benefits, are often not well understood by these patients. 
Therefore, it is important for them to provide comprehensive, 
accurate, and easy‑to‑understand information, and our findings 
show that ChatGPT does not do a good job in esophageal cancer. 
On the other hand, ChatGPT answers questions that require an 
understanding of  established facts (e.g. “What causes esophageal 
cancer?”) better than questions that require an understanding 
of  the nuances that result from specific patient situations or 
controversial changes in practice patterns (e.g. “After a diagnosis 
of  esophageal cancer, is a cure possible?”). When performing 
better. This indicates that ChatGPT lacks individualization and 
individualization in answering questions, and it is difficult to give 
personalized answers for different patients, which is consistent 
with Catherine and other studies.[10]

We found that ChatGPT’s answers to some questions were 
vague and incomplete, often including the words “possible,” 
“best,” and “appropriate,” such as “What are the complications 
after esophageal cancer surgery?” Among the answers ChatGPT 
gave was that “esophageal surgery can affect nutrient intake and 
absorption, leading to nutritional deficiencies.” Patients may 
need nutritional support, dietary modifications, or supplements 
to address these deficits and promote healing and recovery. In 
addition, the complications listed are not comprehensive. When 
patients have unknown complications after surgery, it will greatly 
increase the psychological burden of  patients and produce 
anxiety. Patients who receive a cancer diagnosis often show high 
emotional sensitivity and anxiety, especially in terms of  their 
disease prognosis and survival. Once they are given inaccurate 
information about the disease, this often causes them to reject 
some treatments. Research shows that patients primarily seek and 
trust healthcare providers who are competent, compassionate, 
and have good interpersonal skills.[10‑13] The researchers also found 
that empathic and compassionate doctor‑patient interactions can 
improve patient satisfaction and patient clinical adherence.[14] In 
contrast, AI does not capture the emotional changes of  patients 
when the service is provided, which may create a communication 
barrier between patients and AI applications. In addition, a survey 
shows that patients’ reliance on the clinical application of  AI 
may reduce the interaction and dialogue between doctors and 
patients, resulting in estrangement and mistrust between doctors 
and patients, and increasing the psychological burden of  patient 
treatment.[15] In addition, ChatGPT lacks emotional support when 
answering questions, and it is difficult to provide psychological 
comfort and guidance to patients who ask questions, which also 
indicates that although ChatGPT can be used as a medical aid 
for patients, it cannot replace the medical care and psychological 
support provided by licensed healthcare providers, which is a 
difficult difficulty for current AI to break through.

Although ChatGPT can facilitate the healthcare system, care 
is still an irreplaceable role. Although AI is still immature 
in some areas of  medicine, in the rapid spread of  networks 
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and the increasing maturity of  AI, the advantages of  AI are 
also emerging, which can free doctors from the laborious 
work of  medical records and patient education, so that 
they can focus on more complex tasks that require more 
human expertise and flexibility. At present, ChatGPT cannot 
completely replace doctors in managing the health status of  
patients with esophageal cancer, and it still needs to expand 
the database, improve the model and continue to train for 
continuous optimization. We are only in the early stages of  
the era of  AI healthcare delivery, and it is not recommended 
to rely entirely on existing versions of  ChatGPT as the sole 
source of  healthcare information at this time. ChatGPT still 
has a good medical future, it can answer patients’ questions 
anytime, anywhere, especially in the current era of  medical 
resources, we need to continue to pay attention to the 
development of  AI.

The main strength of  this study is its novelty, which is the 
first quantitative analysis of  ChatGPT in the field of  health 
effects of  esophageal cancer. The design of  our questions is 
mainly based on the summary of  the clinical patient’s concerns, 
and the wording of  the questions is as close as possible to 
the patient’s way of  asking. The selected reviewers are all 
Associate chief  physicians in the Department of  Esophageal 
Oncology, all of  whom have 20 years of  clinical experience, 
and our scores are highly trustworthy. Limitations of  our 
study include differences between reviewers, with 15% of  
questions requiring additional reviewers to assign final scores. 
The fact that multiple participants are required to assess the 
accuracy of  answers is in itself  a reflection that ChatGPT needs 
improvement. In addition, we chose a scoring system that has 
been used in multiple other studies, all of  which have some 
degree of  subjectivity.

Conclusion

With the development of  AI and ChatGPT, ongoing research is 
still needed to verify the safety and accuracy of  these intelligent 
tools and their medical applications. In conclusion, ChatGPT 
accurately answered questions about the prevention and diagnosis 
of  esophageal cancer, but it did not accurately answer 7 can be 
recommended for patients with esophageal cancer  diagnosis.

The primary strength of  our study is its novelty; this is the first 
quantitative analysis of  ChatGPT’s performance in a high‑impact 
area of  esophageal cancer health. Our question panel was 
designed using questions from well‑regarded patient resources, 
and questions were phrased in a way to best approximate a patient 
entry. The reviewers are all attending esophageal oncologists with 
a cumulative 30 years of  attending experience between them, 
lending credibility to our scoring assessments.

The limitations of  our study include inter‑reviewer variability, 
with 29% of  questions requiring additional reviewers to assign 
a final score. Additionally, we chose a scoring system utilized in 
multiple other studies, all scoring systems have some degree of  

subjectivity, and there were no discrepancies that were not able 
to be resolved by the additional reviewers.
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