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Abstract

Background: ChatGPT is a large language model capable of generating human-like conversation. It has demonstrated promise
as a tool for medical education for both professionals and patients. Previous research in medical oncology and colon cancer
showed a glimpse of its application on topics like colonoscopy, colorectal surgery, and guideline-based treatment.

Objective: To evaluate ChatGPT's performance as a source of patient medical education for colon cancer

Methods: A set of twenty non-expert questions were prepared and fed to ChatGPT three times. Later, generated responses were
evaluated by two doctors for accuracy, simplicity (0-10), and consistency (0,1). Mean, median and standard deviation were
calculated for both accuracy and simplicity scores along with the Intraclass Correlation Coefficient and confidence interval for
inter-rater agreement assessment. For consistency, rate, cohen's kappa, standard error, and confidence interval were calculated.

Results: Accuracy: Mean = 8.4, Median = 8.5, SD = 1.7. ICC: Avg. measures for absolute agreement = 0.7 (95% CI 0.25 to
0.88), for consistency = 0.74 (95% CI 0.34 to 0.9).
Simplicity: Mean = 8.55, Median = 9, SD = 1.69. ICC: Avg. measures for absolute agreement = 0.65 (95% CI 0.12 to 0.86), for
consistency = 0.72 (95% CI 0.28 to 0.89).
Consistency: rate = 67.5%, Cohen's Kappa: 0.66 (SE = 0.18, 95% CI 0.31 to 1.0).

Conclusions: In this study, we assessed ChatGPT's capabilities of answering patients' questions about colon cancer. Findings
showed significant and promising results of answers' accuracy, simplicity, and consistency in multiple trials. However, there is
room for improvement. As ChatGPT continues to gain popularity among users, research studies on the impact of this technology
on patient outcomes are needed urgently to guide clinical application.
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Exploring ChatGPT's potential  in the context of colon cancer
patient education: proof-of-concept study

Abstract

Background:
ChatGPT is a large language model (LLM) capable of generating human-like conversations. It has
demonstrated promise as a medical education tool for professionals and patients. Previous research in
medical oncology showed a glimpse of its application to topics like colonoscopy, colorectal surgery,
and guideline-based treatment but has not been fully explored in patient education.
Objective:
To evaluate ChatGPT's performance as a source of patient medical education for colon cancer.
Methods:
A set of twenty non-expert questions was prepared and fed to ChatGPT three times. Later, generated
responses  were  evaluated  by  two doctors  for  accuracy,  simplicity  (1-10),  and consistency (0,1).
Mean, median, and standard deviation were calculated for both accuracy and simplicity scores along
with  the  Intraclass  Correlation  Coefficient  (ICC)  and  confidence  interval  (CI)  for  inter-rater
agreement assessment. For consistency, rate, cohen's kappa, standard error, and confidence interval
were calculated.
Results: 
Accuracy: mean = 8.4 (SD 1.7), median = 8.5. ICC: Avg. measures for absolute agreement = 0.7
(95% CI 0.25 to 0.88), for consistency = 0.74 (95% CI 0.34 to 0.9).
Simplicity: Mean = 8.55 (SD 1.69), Median = 9. ICC: Avg. measures for absolute agreement = 0.65
(95% CI 0.12 to 0.86), for consistency = 0.72 (95% CI 0.28 to 0.89).
Consistency: rate = 67.5%, Cohen's Kappa: 0.66 (SE = 0.18, 95% CI 0.31 to 1.0).
Conclusions:
This study aimed to evaluate the proficiency of ChatGPT in responding to inquiries from patients
regarding colon cancer. Findings demonstrated promising results in terms of accuracy, simplicity, and
consistency  over  several  trials.  However,  challenges  such  as  lack  of  referencing  and  outdated
information  exist.  As  ChatGPT  gains  popularity,  further  research  is  needed  to  understand  its
usefulness in patient education and clinical application

Keywords: colon cancer; colorectal cancer; ChatGPT; LLM; patient education; medical education;
screening, treatment

Introduction

ChatGPT,  developed  by  OpenAI,  is  a  large  language  model  (LLM)  capable  of  human-like
conversation.  It  is  built  on Generative Pretrained Transformer (GPT) 3.5,  a  technology that  was
released  in  November  2022  [1].  Its  potential  in  medical  education  has  sparked  interest  among
researchers, offering rapid access to information for professionals and patients alike. 

ChatGPT in medical education

Medical education is a dynamic field with various pedagogical approaches and frameworks. It aims
to produce competent healthcare professionals dedicated to patient care and continuous learning [2].
ChatGPT's  ability  to  quickly  provide  medical  information  showed  promise  in  various  contexts,
including, assisting medical students with USMLE questions, OSCE preparation, and even medical
imaging tasks [3]–[6].
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ChatGPT in cancer, colon cancer, and colon

Since  its  inception,  ChatGPT  has  garnered  significant  popularity  and  demonstrated  utility  in
providing accurate medical information including in the field of oncology [7], [8]. These range from
debunking myths  to  aiding in  screening,  prevention,  and treatment  recommendations  along with
patient-provider communication for cancers like breast and pancreatic cancer  [9]–[11]. Regarding
colon-related matters,  ChatGPT has  proven effective in  improving clinical  communication about
colonoscopy procedures and aids in adhering to post-colonoscopy surveillance protocols, providing
surgical and medical treatment recommendations in line with cancer guidelines [12]–[15].

With these capabilities in mind, this study seeks to investigate the potential of using ChatGPT in the
domains of colon cancer screening, diagnosis, and treatment as an information source for patient
education.

Methods

In this proof-of-concept study, we assessed ChatGPT's potential as a tool for patient education about
colon  cancer.  A  set  of  twenty  non-expert  questions  were  prepared  using  both  ChatGPT's
recommended  and  author-  generated  questions.  ChatGPT  questions  were  acquired  using  the
following prompt: "Top 10 most common questions people ask about colon cancer", while the other
10 questions were crafted based on author experience.

Questions  were  presented  to  the  ChatGPT 3.5  version  on  July  23,  2023.  Later,  the  generated
responses were evaluated by two doctors, prof. Kwang, a senior gastroenterologist  and associate
professor of Medicine, and Dr. Abdulwhhab, a G.P. doctor, whom both have strong cancer research
record.  The  doctors  used  a  highly  detailed  grading  criteria  for  evaluation.  For  accuracy  and
simplicity evaluation was based on answer content, answer organization, word choice, and overall
structure. 

To further assess the consistency of ChatGPT, all queries were repeated three times. Grading scores
were  assigned  on a  scale  of  0  to  10  for  accuracy and simplicity  and  on a  scale  of  0  to  1  for
consistency, as shown in Appendix 1. A score of 10 represents the best performance, while a score of
0 indicates the lowest performance.

The statistical analysis was conducted using MedCalc Statistical Software version 22.009 [16]. The
study focused on analyzing the mean, median, and standard deviation (SD) for both accuracy and
simplicity  scores.  Additionally,  the  two-way model  Intraclass  Correlation  Coefficient  (ICC)  was
calculated for both absolute agreement and consistency to assess inter-rater agreement, along with
the confidence interval (CI). To assess the consistency across the three trials of the same question,
the consistency rate was calculated. The agreement on consistency was assessed using unweighted
Cohen's Kappa, along with its standard error (SE) and CI.

By conducting this evaluation, we aim to assess the ability of the publicly available ChatGPT version
to provide reliable and accurate information related to colon cancer.

Results

Emphasis on ChatGPT's answers

In this study, ChatGPT was presented with a total of twenty non-expert questions about colon cancer,
covering etiology, diagnosis, treatment, and prognosis, and generated answers for them. For example,
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it delivered a simple and informative definition of colon cancer (Q1). It also had very good general
steps for preparation for the colonoscopy procedure (Q9) and an impressive answer to a question
about the survival rate for colon cancer patients (Q20)

However, there were instances where the model's answers were highly accurate but complex, making
them challenging for patients to comprehend, as observed in questions about colon cancer staging
and chemotherapy's role in treatment (Q10, Q13). Regarding questions 18 and 19, ChatGPT provided
almost the same answer for two different questions.

Evaluation Outcomes

Analysis of doctors' evaluations showed a promising result. For accuracy, the mean score was 8.4,
with a median of 8.5 and SD of 1.7. ICC measurements indicated substantial agreement between the
evaluators, with average measures of 0.7 (95% CI 0.25 to 0.88) for absolute agreement and 0.74
(95% CI of 0.34 to 0.9) for consistency.

On the other hand, the simplicity results were slightly better, with a mean score of 8.55 and a median
of 9, along with an SD of 1.69. ICC average measures for simplicity were 0.65 (95% CI 0.12 to 0.86)
for absolute agreement and 0.72 (95% CI 0.28 to 0.89) for consistency.  (Figure 1) and (Figure 2)
demonstrate the results and inter-rater agreement for both accuracy and simplicity.

ChatGPT also demonstrated a consistency rate of 67.5% in providing the same answers to the same
questions in all three trials. Cohen's Kappa yielded a value of 0.66, with a SE of 0.18 and a 95% CI
ranging from 0.31 to 1.0.

These findings  suggest  ChatGPT's ability  to  provide relatively accurate  and simple responses  to
colon cancer questions, supported by agreement between evaluators and consistency across multiple
trials. Overall,  the model was able to comprehend the questions and provide acceptable answers,
demonstrating its  potential  to  assist  patients in  understanding complex medical  topics.  However,
there is room for improvement.

Discussion

In this study, we evaluated ChatGPT's performance in providing accurate and simple answers for
common non-expert questions about colon cancer. Overall, the model's performance was satisfactory.
There were instances where it excelled in delivering both accurate and simple answers, while in
some cases, it excelled in one aspect but fell short in the other. Notably, we did not encounter any
responses that pose potential harm or danger to the patients.

Similar findings have been reported in other studies. For example, ChatGPT provided appropriate
responses  for  most  (88%)  questions  about  breast  cancer  prevention  and  screening  [10] and
comparable responses in both cardiovascular diseases (84%)[17] and lung cancer (84%)[18].

However, we faced a significant challenge in assessing accuracy due to the lack of references to
guidelines, raising concerns about potential bias. Nevertheless, this aspect was not within the scope
of our study. Other limitation includes the small question set and evaluator pool, highlighting the
need for larger-scale investigations.

Another limitation relates to the potential outdatedness of information due to the September of 2021
OpenAI cutoff for ChatGPT training data. This highlights an internal issue in the ChatGPT model
itself and underscore the necessity for ongoing model development based on latest medical updates.
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Our choice of ChatGPT 3.5 was motivated by its public availability, making it accessible to a wide
audience, including both professionals and patients.

While ChatGPT shows promise in medical education, careful consideration of content oversight and
fact-checking mechanisms is  important.  Ultimately,  further  research  is  essential  to  fully  harness
ChatGPT's potential  in healthcare education.  Similar application to  other  cancer types or patient
education topics can also be done.

Conclusions

In this study, we evaluated ChatGPT's ability to address patient inquiries regarding colon cancer and
its  potential  for  patient  education.  Findings  showed  promising  results  in  terms  of  accuracy,
simplicity, and consistency across multiple trials of 20 questions, with mean scores of 8.4 (SD 1.7),
8.55 (SD 1.69) and rate of 67.5% respectively. However, challenges such as lack of referencing and
outdated information exist. As ChatGPT gains popularity, further research is needed to understand its
usefulness in patient education and clinical application.
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